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MUC LUC

HOANG THI LAN HUONG, LE TUAN PHONG, HOANG TH
NGA, DPANG QUY CHU, VU LINH CHI. Két qua phuc trang giéng
lia Té d6 Ha Nhi tai huyén Mudng Nhé, tinh Dién Bién

NGUYEN VAN LE, TRAN NHAN DUNG, BUI XUAN KHANH.
Anh hudng clia Acaulospora sp.-ABLTDT813 va Gigaspora sp.-
ABLTDT851 dén sinh truéng va phat trién clia Iia Dai Thom 8
trén nén dat nhiém man tai huyén Giang Thanh, tinh Kién Giang
LE THANH TOAN, LE THI HUYEN LINH, LE THI HUYNH VY,
CHAU SI QUACH, THAI NGOC OANH, PHAN THI ANH THO,
PHAM THI PHUONG THAO. Hiéu qud x{r Iy cac loai mui
silicate dén kha nang khang bénh dém van do ndm Rhizoctonia
solani Kuhn trén cay lda nép AG

NGUYEN THI LAN HOA, TRAN PUC TRUNG, BUI THI THU
GIANG, HA MINH LOAN, LE THI HOA, NGUYEN HOANG,
ROLAND SCHAFLEITNER, JEAN LIN, NGUYEN THI THANH
THUY. Panh gia da dang di truyén va cau tric quan thé nguén
gen xoai (Manifera spp.) bang chi thi GBS - SNP

PHAN DIEM QUYNH, HA THI LOAN, NGUYEN TRAN PHUGC
HUY, NGUYEN KIM THUY. Nghién ctu phuong phap khit trung
va nhan nhanh in vitro cay hoa gidy Cam thach dd sen
(Bougainvillea ‘Tropical Rainbow’)

HOANG THI NHU NU, NGUYEN THI XUYEN, LE THI QUYNH
NGA, PINH THANH GIANG, VU HOAI SAM. Nghién ctu nhan
giéng in vitro cay phong phong (Saposhnikovia divaricata
(Turcz.) Schischk

CAO VAN CHi, NGUYEN BUC HUY, BUI QUANG DANG,
PHAM HONG HIEN, LUONG THI HUYEN, GIANG BUC HIEP,
NGUYEN VAN TRONG. Nghién citu dinh danh va diém clia ndm
Phytopythium cucurbitacearum lién quan téi bénh théi ré cay
cam tai Ha Giang

NGUYEN KIM CHI, NGUYEN VINH TRUONG. Nghién ctu thiét
hai gay ra bdi bénh kham I4 trén cay san & tinh Thira Thién Hué
HO THI CAM NGUYEN, DOAN CAM TIEN, LE MINH TRUONG,
TRINH MINH HOP, NGUYEN THI NHA. Nghién citu tac nhan
gay bénh dém la va bénh teo dau 1a nha dam (Aloe vera) trong
tai tinh Ninh Thuén

LE THI THAO, HOANG THI THANH HA, NGUYEN THI QUYEN,
NGUYEN THI THU HIEN. Thanh phan hop chét, hiéu qua xua
duéi clia tinh dau tia to Perilla frutescens (L.) Britt. d6i véi Bo ha
khoai lang, Cylas formicarius (F.) (Coleoptera: Brentidae)
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KHOA HOC CONG NGHE

KET QUA PHUC TRANG GIONG LUA TE B0 HA NHi TAI
HUYEN MUONG NHE, TiNH BIEN BIEN

Hoang Thj Lan Huong"* Lé Tudn Phong’
Hoang Thi Nga!, Ping Quy Chu?, Vi1 Linh Chi!

TOM TAT

Giong lua dia phuong Té do Ha Nhi duoc ba con nguoi dan toc Ha Nhi trong va phat trién & tinh
bien Bien, trong d6 huyén Muong Nhé duoc xem 1a viing nguyén san. Giong Té d6 Ha Nhi c6 vo
cam mau nau do, thudc tra trung ngay, cay dé nhanh khoée, niang suit dat hon 4 tdn/ha, ham
luong dinh dudng cao, c6 kha nang chong chiu mot so loai sau, bénh kha nhu bénh dao 6n, bac
l4. Qua trinh phuc trang giong lia Té do Ha Nhi duoc thuc hién tir nam 2020 dén nam 2022 theo
Tieu chudn Quéc gia TCVN 12181:2018 vé Quy trinh san xuat hat giong cay trong tu thu phan.
Nam 2020, danh gia va chon loc vat liéu khoi dau G, da chon duoc 97 ca thé c6 cac tinh trang dac
trung cta giong Té dé6 Ha Nhi. Nam 2021, 97 ca thé nay duoc trong riéng ré thanh 97 dong khac
nhau dé danh gia, chon loc ¢ thé hé G, va da chon duoc 41 dong. Nam 2022, 1ay 30 dong duoc
chon & thé hé G, dé tiép tuc danh gia & thé hé G,, két qua chon duoc 11 dong G, giong lua Té do
Ha Nhi (bien Bién) hén lai véi khoi luong 440 kg hat siéu nguyén ching dat Quy chudn ky thuat

Quoc gia vé chat luong hat giong laa.

Tir khéa: Hat siéu nguyén ching, Muong Nhé, phuc trang Té do Ha Nhi.

1. DAT VAN BE

Lua gao mau (Oryza sativa L) cung loai véi
lia gao trang. Lua gao mau duoc trong chi yéu &
chau A, bao gém: An Do, Bangladesh, Trung
Quoc, Han Qudc, Nhat Ban, Thai Lan, Lao, Viét
Nam va Indonesia. Sw phan bo va thich nghi rong
vé mit dia ly ctia lia gao mau trén ca vung dat
thdp va ving cao & chau A dan dén sy da dang
dudi loai va tao cho méi giong lda mau cac dic
diém hinh thai va dac tinh hoa thuc vat khac nhau
[1], [2]. Gao mau dang ngay cang tré nén phd bién
vi gia tri dinh duong va cac dac tinh hoa thuc vat
ma n6 dem lai. Gao mau bao gom mau den [3],
mau dé va mau tim sam [4], mau nau, nau sam [5].
Hau hét cac nghién ctru cho ring, cac nhom gao
mau co gia tri cao, diac biét 1a gao mau den, do,
nau c6 ham luong cao ctia chat chong 6xy hoa
(anthocyanin, proanthocyanin), chat xo va vi chat
dinh duong thiét yéu nhu Fe, Zn, Mg... c6 kha

! Trung tam Tai nguyén thuc vat, Vién Khoa hoc Nong
nghiép Viét Nam

? Phong Néng nghiép va PTNT, Uy ban Nhan dan huyén
Muong Nhé, tinh Dién Bién

"Email: huongpre@gmail.com

niang ché bién thanh my phdm, bot dinh duong,
thuc pham chtic nang, siéu thuc phdm tang cudng
stc khoe con nguoi va ho tro diéu tri cac bénh ung
thu, béo phi, dai thao duong...

Giong lua Té do Ha Nhi c6 nguon goc tai
huyén Muong Nhé, tinh Dién Bién, thoi gian sinh
truong thudc tra trung ngay, cay dé nhanh khoe,
chiéu cao cay tir 105 - 110 cm, nang suat dat hon 4
tan/ha, c6 kha nang chong chiu véi mot s6 loai
bénh nhu dao 6n va bac 14. Hién nay, chat luong va
nang suat cua giong giam do 1an tap co gioi, thu
phan chéo, sau, bénh ngay cang gia ting trong qua
trinh san xuat, cac bién phap canh tac chua phu
hop gay nén thoai hoa giong. Bién phap khic phuc
hién nay trén thé gioi ciing nhu trong nudc 1a chon
tap doan hoac phuc trang giong.

Tt thuc té trén, giai doan 2020 - 2022, trong
khuon khé ctia nhiém vu “Khai thdc, phat trién
nguon gen lia gao mau: Ta Cu Hong (Lai Chau),
Cham Dao (Son La) va Té dé Ha Nhi (Pién Bién)’,
giong Té do6 Ha Nhi cta tinh Dién Bién da duoc
phuc trang thanh cong. Viéc nghién ctu phuc
trang, bao ton ngudn gen cay trong dia phuong cé
gia tri cao khong chi phuc vu muc tiéu phat trién

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024 S



KHOA HOC CONG NGHE

kinh t€ bén vitng, ma con mang gia tri van hoa, ghi
d4u 4n vé nhitng san vat qué huong ctia nguoi dan
trong vung hay nhimg du khach muén tim hiéu
vian hoa vung, mién.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Giong lua Té do Ha Nhi dang duoc gieo trong
ngoai san xuat tai huyén Muong Nhé, tinh DPién
Bién.

2.2. Phuong phap nghién ctru

221 Xay dung phiéu diéu tra va bang mo ta
cdc tinh trang djc trung cua giong

Phiéu diéu tra va bang mo ta cac tinh trang
dac trung clia giong lua duoc xay dung dua trén
QCVN 01-65: 2011/BNNPTNT [6].

2.2.2. Phuong phap diéu tra va xdy dung bang
cdc tinh trang dic trung cho giong lia mau Té do
Ha Nhi

biéu tra, phong van 30 ho gia dinh cé gieo
trong giong lua Té d6 Ha Nhi tai xa Sin Thau,
huyén Muong Nhé dé thu thap thong tin vé cac
dac diém cta giong lua Té @6 Ha Nhi.

Stt dung phuong phéap diéu tra nhanh nong
thon (RRA - Rapid Rural Appraisal), diéu tra cé su
tham gia ctia nguoi dan (PRA - Parcipatory Rural
Appraisal) dé phong van va thu thap cac thong tin
lien quan dén giong, ky thuat canh tac, mac do
tham canh, ning suat, hiéu qua ctia san xuat laa
gao mau. Can bo diéu tra tién hanh phong van vé
diac diém giong lua theo phiéu diéu tra. Nguoi
duoc phong van tra 1oi va can b diéu tra ghi lai
trong phiéu diéu tra.

Dua vao két qua diéu tra va cac so lieu thu
thap truc tiép trén dong rudng, cung voi so lieu
phan tich chat lwong mau lam can ct xay dung
bang cac tinh trang dic trung cta giong lua Té do
Ha Nhi voi 63 chi tiéu.

223 Phuong phdp bo tri thi nghiém va ky
thuat phuc trdng giong

Bo tri thi nghiém va phuc trang giéng duoc
tién hanh theo TCVN 12181:2018 [7] va bang cac
tinh trang dic trung cua giong laa Té do Ha Nhi.
Trong do:

- Vu thir nhat (G,), nam 2020: Panh gia va
chon c4 thé tai ruong vat lieu khoi dau.

Gieo cay hat giong vat liéu trén ruong co dién
tich 2.000 m? Khi cay c6 4 - 5 nhanh, chon 1.500
cay dién hinh va cdm que theo doi. Thuong xuyén
quan sat cac tinh trang dac trung vé hinh thai ¢
cac thoi ky dé ro, lam dong, trdé bong va chin dé
loai b6 (rut que) ting cay co tinh trang khong
phu hop theo bang cac tinh trang dac trung cta
giong lua Té d6 Ha Nhi, cay sinh truong kém,
cay bi sau, bénh hai hodc chong chiu yéu. Truoc
khi thu hoach 5 - 7 ngay, danh gia lan cudi va
tiép tuc loai bé cay khong dat yeéu cau. Nhé hoac
cat sat goc nhitng cay dat yéu cau, deo thé danh
s6 tht ty timg cay dé tiép tuc danh gia trong
phong.

Do dém cac tinh trang so6 luong (chiéu cao
cay, chiéu dai bong, s6 bong hitu hieu/khom, so
hat chac/bong, khoi luong hat) cua ting ca thé da
duoc chon tai rudng, tinh gia tri trung binh va do
lech chuin. Chon céac ca thé cé gia tri nam trong
khoang X £5 | cac c4 thé phai c6 ngay trd va ngay
chin nhw nhau.

- Vu thir 2 (G,), nam 2021: Gieo, cdy riéng toan
bo hat giong ctia 97 c4 thé duoc chon ¢ vu thir nhat
(Gp), moi ca thé thanh mot 6 lién tiép nhau.
Thuong xuyén theo doi tir luc gieo, cady dén thu
hoach, loai bo dong c6 cay khac dang so voi ban
mo ta giong, sinh truong, phat trién kém, nhiém
sau, bénh hoac do cac nguyén nhan khac. Trudc
thu hoach 5 - 7 ngay, danh gia lan cuéi cac dong
duoc chon, thu moi dong 10 cay lay mau tai 5 diém
chéo gbc bang cach nhé hoac cit sat goc dé danh
gi4 trong phong cac tinh trang s6 luong, khong lay
cay dau hang va cay & hang bién, loai bé cac dong
c6 gia tri trung binh ctia bat ctt tinh trang nao nim
ngoai khoang X £ s .

Thu hoach, phoi khé lam sach va tinh nang
suat ca thé ctia timg dong. Tiép tuc loai bé dong c6
nang suat thap, dong c6 gao lat khac mau.

- Vu thir 3 (G,), nam 2023: Luong hat giong
ctia moi dong thu duoc & vu truede (30 dong) duoc
chia lam hai phan: Phan nho (khoang 1/3 - 1/4)
dé du phong, phan con lai duoc gieo cdy trén
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rudng so sanh va ruéng nhan dong trén dién tich
5.000 m?.

+ Ruong so sanh: Cay cac dong thanh timg 6
theo phuong phap tuan te khong nhéc lai, méi 6 co
dién tich 10 m? va cach nhau 30 — 35 cm. Panh gia
cac dong dat yéu cau lan cudi trudce khi thu hoach
5 - 7 ngay, méi dong thu 10 cay lay mau tai 5 diém
chéo goc bang cach nhé hoac cat sat goc dé danh
gi4 trong phong cac tinh trang so luong, khong lay
cay dau hang va cay & hang bién. Tiép tuc loai bd
cac dong c6 gia tri trung binh cta bat ctt tinh trang
s6 luong nao nam ngoai do léech chudn X +s . Thu

hoach va tinh nang suat ctia cac dong duwoc chon
(kg/m?), tiép tuc loai bd cac dong c6 nang suat
thap va dong co hat gao lat khac mau.

+ Ruong nhan dong: Sau khi cdy ruong so
sanh, cdy hét s6 ma con lai & ruong nhan dong.
Tién hanh kiém dinh cac dong da duoc chon &
rudong so sanh vao thoi ky tro 50% va trudc thu
hoach dé phat hién cay khac dang. Khir bo cay
khac giong do 1an co gioi. Loai bo cac dong co
cay khac dang. Thu hoach va tinh ning suat caa
cac dong duoc chon (kg/m?), tiép tuc loai bo cac
dong c6 nang suat thap va dong cé hat gao lat
khac mau.

Dua trén két qua danh gia & ruéng so sanh,
ruong nhan dong va két qua danh gia trong
phong d@é chon ra cac dong dat yéu cau, hén cac
dong dat yéu cau thanh 16 hat giong siéu nguyén
ching. Lo giong dat cac yéu cau vé kiém dinh
rudng giong va kiém nghiém hat giong [8] mai
duoc cong bo 1a 16 hat giong siéu nguyén chiing
theo quy dinh.

2.2.4. Bién phap canh tac va cham soc

- Chon rudng cé dat canh tac tot, déong déu,
day @t anh sang, sach cé dai, sach sau, bénh va
khong co6 cay trong cung loai vu trudc moc lai.
Ruong dam bao cach ly véi cac ruong trong laa
khéac it nhat 20 m. Khi ma duoc 5 - 6 14, cdy 1 danh
voi khoang cach 25 x 25 cm (16 khom/m?).

- Luwong phan bon cho 1 ha: Phan htu co vi
sinh Song Gianh (1 tan) + 60 kg N : 60 kg P,O-: 60
kg K,O.

Boén 16t toan bd phan hitu co vi sinh va phan
lan + 1/3 N; bén thuc lan 1 khi lda bén ré hoi xanh

(sau cdy 10 - 15 ngay) 1/3 N : 1/3 K,0/ha; bon thuc
lan 2 sau lan 1 khoang 20 ngay 1/6 N : 1/3 K,0/ha;
bon thuc 1an 3 khi laa bat dau lam dong 1/6 N :
1/3 K;0/ha.

2.2.5. Pia diém va thoi gian nghién ciiu

bia diém nghién ctu: Xa Sin Thau, huyén
Muong Nhé, tinh Pién Bién.

Thoi gian nghién ctu: Trong vu mua tir nam
2020 dén nam 2022.

2.2.6. Phuong phap xir Iy so liéu
Do dém cac tinh trang s6 luong theo cac cong
thirc sau:

- Gia tri trung binh: ¥y — 2%

n

- Do lech chudn so v6i gid tri trung binh:

s:\/m (néun>25) va ,_ |2 =X

n—1
(néun < 25)

- Trong d6: s 1a do léch chuan so voi gia tri
trung binh; x, 1a gia tri do dém duoc ctia ca thé
(hodc dong) thi (i tir 1...n); n 1a tong s6 ca thé
hoac dong dugc danh gia; Xla gia tri trung binh.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém nong sinh hoc ciia giong lua gao
mau Té ¢6 Ha Nhi

Két qua diéu tra dic diém nong sinh hoc ctia
giong lua Té d6 Ha Nhi tai 30 ho gia dinh tai xa Sin
Thau, huyén Muong Nh¢, tinh Dien Bién theo
phi€u diéu tra cho thay, trong so6 34 tinh trang thi
¢6 19 tinh trang duogc ca 30 ho nong dan danh gia
giong nhau (dat 100%), 15 tinh trang con lai duoc
téng hop dua trén muc biéu hién nhiéu nhat (ty lé
cao nhat) va ty 1é nay dao dong tir 73,3 - 93,3% soO
nguoi duoc hoi.

Ngoai két qua diéu tra 34 chi tieu theo phiéu
diéu tra, trong qua trinh theo doi trén dong ruong
da danh gia b6 sung thém 23 chi tiéu hinh thai va
lay mau dé phan tich 6 chi tieu chat lueong.

Dua trén két qua diéu tra va danh gia b6 sung
cac dac diém nong sinh hoc da xay dung duoc
bang cac tinh trang dic trung cua giong laa Té do
Ha Nhi véi 63 chi tieu (Bang 1).
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Béng 1. Bang cac tinh trang dic trung ctia giong lia gao mau Té @6 Ha Nhi (Pién Bién)
(vu mua nam 2020)

TT Tinh trang ((}izil(li Z?;l Trang thai biéu hién biém
1 La mam: Mau 10 Xanh 1
2 L4 mam: Sic to antoxian 10 Khong c6 hoac rat it 1
3 La goc (1a dudi cung): Mau be 1a 30 Xanh 1
4 La: Gocla 40 Dung 1
5 La: Muc do xanh 40 Xanh trung binh 5
6 La: Sac t6 antoxian 40 Khong co 1
7 La: Su phan bo sac t6 antoxian 40
8 La: Long & phién 14 40 Khong c6 hoac rat it 1
9 La: Do day 14 40 Day 7
10 La: Sac t6 antoxian cua tai 14 40 Khong co 1
11 La: Sac to antoxian goi 14 (c6 1) 40 Khong c6 1
12 La: Thia lia 40 Co 9
13 La: Hinh dang cta thia lia 40 Hai luoi kim 3
14 La: Mau sac cua thia lia 40 Trang 1
15 Phién 14: Chiéu dai (cm, n=5) 50 - 60 Trung binh (31,2 cm) 5
16 Phién 14: Chiéu rong (cm, n-5) 50 - 60 Trung binh (1,46 cm) 5
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TT Tinh trang G1,a ' do?fl Trang thai biéu hién biém
danh gia
17 La dong: Trang th’al phién 14 (quan sat 60 Thing 1
sOom)
18 La dong: Trang thalA phién l1a (quan sat 9 Thing 1
muon)
Thoi gian tro: S6 ngay tit gieo dén trd . .

19 (khi 50% s6 cay c6 bong tro) = 95 ngdy (trung binh) 0
20 Bat duc duc 55 Khong c6 1
21 Hoa: Mau sic voi nhuy 65 Trang 1
22 Vo trau: Sac to antoxian ctia gan 65 Khong c6 hoac rat nhat 1
93 V6 trau: Sac to an‘;g)glan cua vung dudi 65 Khong c6 hodic rit nhat 1
24 Vo trau: Sac t6 antoxian ctia mé 65 Khong c6 hoac rat nhat 1
25 Than: Do cting cay 70 Cing 1
26 Than: Chiéu cao than (cm) 70 Trung binh (115,4 cm) 5
27 | 'Than: Mau sic 6ng ra (mau sic than) 70 Vang nhat 2
28 | Khom: Goc than (tap tinh sinh trudng) 70 bimg (<30%) 1
26 Bong: Chiéu dai truc chinh (cm) 70-90 22,2 cm

30 Bong: S6 bong/cay 70 12,2 bong 5
31 Bong: Rau 60 Khong co 1
32 Bong: Mau rau (quan sat sém) 60 - -
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TT Tinh trang (jil;f (;?2 Trang thai biéu hién biém
33 Bong: Mau rau (quan sat muon) 90 - -
34 Bong: Su phan bo ctia rau 70 - 80 -

35 | Bong: Trang thai truc chinh cta bong 90 Vong 5
36 Bong: Gié thit cap ctia bong 90 Co 9
37 Bong: Dang gié thit cap 90 Dang 1 1
38 Bong: Trang thai cta gié 90 Ntta dung 3
39 Bong: Muc do gié thit cap ctia bong 90 it 1
40 Bong: Dang bong 90 Chum 1
41 Bong: Thoat c6 bong 90 Thoat hoan toan 9
42 Boéng: Mtc do rung hat 90 Dé rung (26 ~ 50%) - 7 7
43 Thoi gian chin (ngay) 90 115 ngay (trung binh) 5
44 La: Thoi gian tan la 92 Trung binh 5
45 V6 trau: Mau sac vo trau 92 Khia nau 4
46 Vo trau: Mau sic mo hat 92 Vang rom 2
47 Vo trau: Mau sac may hat 92 Vang rom 1
48 Vo trau: Chiéu dai may hat 92 Trung binh 3
49 Vo trau: Mitc do long ctia vo trau 92 C6 long phan trén 3
50 Hat thoc: Chiéu dai (mm, n=5) 92 Dai (9,05 mm) 7
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TT Tinh trang ?11;1}? (g)?;l Trang thai biéu hién biém
51 Hat thoc: Chiéu rong (mm, n=5) 92 2,96 mm
52 Hat thoc: Khoi luong 1.000 hat (g) 92 Thap (23,3 g 3
53 Hat gao lat: Mau sac hat gao lat 92 Nau 4
54 Hat gao lat: Chiéu dai (mm, n=5) 92 Trung binh (5,78 mm) 5
55 Hat gao lat: Chiéu rong (mm, n=>5) 92 2,46 mm
56 Hat gao lat: Dang hat (D/R) 92 Ban thon 3
57 Hat gao lat: Huong thom 92 Thom nhe 2
58 Noi nhi: Dang 92 Trung binh 2
59 Noi nhi: Ham leong amylose (%ck) 92 20,12
60 Ham lugng anthocynine (mg/100 g) 92 10,01
61 Ham luong protein (%ck) 92 8,2
B1: 2,37 mg/kg

62 Ham luong vitamin 92

B2, B6: Khong phat hién
63 Nhiét do hoa ho (diém) 92 6

3.2. Két qua phuc trang giong laa Té d6 Ha
Nhi (Dién Bién)

3.2.1 Két qud dinh gid va chon loc cd thé tr
vat liéu khoi dau (thé hé G,)

Két qua theo doi, danh gia cac ca thé trén
déng ruong dua vao bang cac tinh trang dic trung
ctia giong lua Té d6 Ha Nhi da chon duoc 300 ca
thé c6 dac diém hinh thai theo ban mo ta giong, co

thoi gian tir gieo dén tro (105 ngay) va thoi gian tir
gieo dén chin (125 ngay) dua vao danh gia trong
phong cac tinh trang s6 luong vé chiéu cao than,
chiéu dai bong, s6 bong/cay, s6 hat chic/cay, khoi
luong 1.000 hat va nang suit g/cay. Tham so
thong ké mot s6 tinh trang chinh ctia 300 c4 thé
duoc trinh bay & bang 2.

Cac dong G, c6 thoi gian tir gieo dén trd 1a 105
ngay, thoi gian tir gieo dén chin la 125 ngay.
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Chiéu cao cay trung binh 1a 1154 cm, ca thé
c6 chiéu cao cay thap nhat 1a 102,0 cm, chiéu cao
cay cao nhat 1a 133,0 cm. Pham vi lya chon cac ca
thé dat yéu cau tir 108,5 - 122,4 cm.

S6 bong/cay trung binh 1a 12,2 bong, thap
nhat 1 5,0 bong va cao nhat 1a 22,0 bong. Pham vi
chon tr 9,1 - 15,4 bong.

Chiéu dai bong trung binh 1a 22,2 cm, bong
ngan nhat 1a 19,0 cm va dai nhat 1a 25,4 cm. Do
léch chuén cua tinh trang nay 1a 1,1 cm va pham vi
dé lua chon cac ca thé dat yéu cau vé chiéu dai
bong tir 21,1 - 23,2 cm.

S6 hat chic/bong trung binh dat 101,0 hat,

thap nhat 1a 69,4 hat, cao nhat 1a 167,1 hat. Pham vi
chon céc ca thé co tir 88,6 - 113,4 hat.

Khoi luong 1.000 hat thoc dao dong tir 22,4 -
24,3 g va trung binh la 23,3 g. Pham vi lga chon
cac cathé tir 22,9 - 23,7 g.

Nang suat (g/cay) dao dong tir 10,9 - 37,2 g va
gi4 tri trung binh 13 26,9 g. Cac ca thé duoc lua
chon c6 nang suat cay tir21,4- 32,4 g.

Can ctt vao pham vi chon loc cua 6 tinh trang
néu trén, da chon duoc 97 c4 thé trén tong so
300 ca thé G,. Cac ca thé nay da duoc gitr lai
phuc vu cho viéc danh gia va chon loc dong thé
he G,.

Bang 2. Tham s6 thong ké mét s6 tinh trang chinh ctia 300 c4 thé G, giong lia Té d6 Ha Nhi
(vu muia nam 2020)

Tham s Trun Do lech
ung Thap nhat | Cao nhat A Pham vi chon
, binh chuan

Tinh trang
Thoi gian tro (ngay) 105 105 95 0 105 105
Thoi gian chin (ngay) 125 125 115 0 125 125
Chiéu cao cay (cm) 115,4 102,0 134,0 6,9 108,5 122,3
S6 bong/cay 12,0 5,0 22,0 3,1 91 15,4
Chiéu dai bong (cm) 22,2 19,0 25,4 1,1 21,1 232
S6 hat chac/cay 101,0 69,4 167,1 12,4 88,6 113,4
Khoi luong 1.000 hat (g) 23,3 22,4 24,3 0,4 22,9 23,7
Nang suat (g/cay) 26,9 10,9 37,2 5,5 21,4 32,4
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3.2.2. Két qua danh gid va chon loc dong thé
hé G,

97 ca thé dat yéu cau tir két qua danh gia va
chon loc vat lieu khoi dau G, (ndam 2020) duoc
trong riéng ré thanh 97 dong khac nhau dé tiép
tuc danh gia ¢ thé hé G, (nam 2021). Dua vao ban

mo ta giong, trong qua trinh cham sdc, theo doi da
chon duoc 83 dong c6 dac diém hinh thai dung
theo ban mo ta giong dua vao danh gia trong
phong cac tinh trang chinh. Tham s6 thong ké cua
mot s tinh trang chinh cua 83 dong duoc trinh
bay & bang 3.

Bang 3. Tham s6 thong ké mét s tinh trang chinh ctia 83 dong G, giong lia Té d6 Ha Nhi
(vu mua nam 2021)

Tham 56 Trun, Do lech
. g Thap nhat | Cao nhat c o Pham vi chon
, binh chuan

Tinh trang
Thoi gian tro (ngay) 105 105 105 0 105 105
Thoi gian chin (ngay) 125 125 125 0 125 125
Chiéu cao cay (cm) 106,1 101,7 112,3 2,1 104,0 108,2
S6 bong/cay 12,3 9,9 15,0 0,9 11,4 13,1
Chiéu dai bong (cm) 23,0 21,4 24,4 0,6 22,4 23,6
S6 hat chic/bong 134,8 104,7 166,8 12,2 122,5 147,0
Khoi luong 1.000 hat (g) 23,4 23,0 23,9 0,2 23,2 23,6
Nang suat (g/cay) 29,9 24,5 34,9 2,3 27,6 32,2

- Thoi gian tir gieo dén tro cua giong lua Té do
Ha Nhi 1a 105 ngay, thoi gian tir gieo dén chin 1a
125 ngay.

- Chiéu cao cay trung binh 1a 106,1 cm, dong
c6 chiéu cao cay thap nhat 1a 101,7 cm, chiéu cao
cay cao nhat 1a 112,3 cm. Pham vi lya chon cac ca
thé dat yéu cau tir 104,0 - 108,2 cm.

- S6 bong/cay trung binh 1a 12,3 bong, thap
nhat 1a 9,9 bong va cao nhat 1a 15,0 bong. Pham vi
chon tir 11,4 - 13,1 bong.

- Chiéu dai bong trung binh 1a 23,0 cm, bong
ngan nhat 1a 21,4 cm va dai nhat 1a 24,4 cm. Do
lech chuén cua tinh trang nay 1a 0,6 cm va pham vi
dé lua chon cac c4 thé dat yéu cau vé chiéu dai
bong tir 22,4 - 23,6 cm.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024 13



KHOA HOC CONG NGHE

- S6 hat chiac/bong trung binh dat 134,8 hat,
thap nhat 1a 104,7 hat, cao nhat la 166,8 hat. Pham
vi chon cac c4 thé cé tir 122,5 - 147,0 hat. Khoi
lwong 1.000 hat thoc dao dong tir 23,0 - 23,9 g va
trung binh 1a 23,4 g. Pham vi lua chon cac ca thé tir
23,2-23,6 g.

- Nang suat (g/cay) dao dong tir 24,5-34,9 g
va gi4 tri trung binh 1a 29,9 g. Cac ca thé duoc lua
chon c6 nang suat cay tir 27,6 - 32,2 g.

Can cut vao pham vi chon loc cta 6 tinh trang
néu trén da chon duoc 41 dong trén tong s6 97
dong G,. Cac dong nay da dwoc gitr lai phuc vu cho
viéc danh gia va chon loc ti€p & thé he G..

3.2.3. Két qua danh gid va chon loc dong thé
hé G,

Vu mua 2022 tién hanh gieo cdy 30 dong duoc
chon & thé he G, trén rudong so sanh va rudng
nhan dong. Dua vao bang cac tinh trang dac trung
clia giong, trong qua trinh cham soc, theo doi,
dong nao cé tinh trang khong phu hop vé hinh
thai, cay sinh truong kém hoac cay bi sau, bénh
hai duoc loai bo, két qua ca 30 dong déu co dac
diém hinh thai dung theo ban mo ta giong, co6 thoi
gian tr6 va thu hoach cling ngay dua vao danh gia
trong phong céc tinh trang chinh. Tham s6 thong
ké mot so tinh trang chinh ctia 30 dong G, duoc
trinh bay & bang 4.

Bang 4. Tham sd théng ké mét s tinh trang chinh ctia 30 dong G, giong lia Té ¢6 Ha Nhi
(vu muia nim 2022)

Tham 56 Trun, Do lech
ung Thap nhat | Cao nhat co Pham vi chon
, binh chuan

Tinh trang
Thoi gian tro (ngay) 105 105 105 0 105 105
Thoi gian chin (ngay) 125 125 125 0 125 125
Chiéu cao cay (cm) 106,9 102,2 110,7 1,8 105,1 108,7
S6 bong/cay 12,1 9,2 14,1 0,9 11,2 13,0
Chiéu dai bong (cm) 22,5 20,6 24,6 1,0 21,6 23,5
S6 hat chac/bong 157,0 142,6 174,4 8,0 149,1 165,0
Khoi luong 1.000 hat (g) 23,3 23,0 23,5 0,1 23,2 23,4
Nang suat (g/cay) 31,0 28,0 38,2 2,7 28,4 33,7
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Thoi gian sinh truong ctaa 30 dong Té do Ha
Nhi la 125 ngay.

Chiéu cao cay trung binh 1a 106,9 cm, dong c6
chiéu cao cay thap nhat 12 102,2 cm, chiéu cao cay
cao nhat 1a 110,7 cm. Pham vi lya chon céac ca thé
dat yéu cau tir 105,1 - 108,7 cm.

S6 bong/cay trung binh 1a 12,1 bong, thap
nhat 1a 9,2 bong va cao nhat 1a 14,1 bong. Pham vi
chon tir 11,2 - 13,0 bong.

Chiéu dai bong trung binh 1a 22,5 cm, bong
ngan nhat 1a 20,6 cm va dai nhat 1a 24,6 cm. bo
léch chuén cua tinh trang nay 1a 1,0 cm va pham vi
lwa chon cac ca thé dat yéu cau vé chiéu dai bong
tr 21,6 - 23,5 cm.

S6 hat chic/bong trung binh dat 157,0 hat,
thap nhat 1a 142,6 hat, cao nhat la 174,4 hat. Pham
vi chon cac ca thé co tir 149,1 - 165,0 hat.

Khoi lwong 1.000 hat thoc dao dong tir 23,0 -
23,5 g va trung binh la 23,3 g. Pham vi lga chon
caccathé tir23,2-23,4 g.

Nang suat (g/cay) dao dong tir 28,0 - 38,2 g va
gi4 tri trung binh 1a 31,0 g. Céac ca thé duoc lua
chon c6 nang suat cay tr 28,4 - 33,7 g.

Trong qua trinh danh gia, kiém dinh trén dong
ruong, dong thoi danh gia trong phong dua trén
pham vi chon loc cta 6 tinh trang néu trén, da
chon duoc 11 dong G, dat tiéu chuén trén tong so
30 dong G,. 11 dong G, giong lua Té d6 Ha Nhi
(bien Bién) c6 ma so: DB.001, bB.061, PB.113,
bB.126, DB.129, DB.146, DB.190, DB.211,
bB.235, bB.266, PB.290 & ruéng nhan dong va
ruong so sanh déu c6 dac diém hinh thai nhw
nhau, thoi gian sinh truéng 125 ngay, cao cay tu
105,1 - 108,7 c¢cm, s6 bong/khém tir 11,2 - 13,0
bong, khoi luong 1.000 hat tir 23,2 - 23,4 g; nang
suat khom tir 23,2 - 23,4 g da duoc hon lai thanh
hat giong siéu nguyén ching véi khoi luong 440
kg, c6 ma hiéu 16 giong la 01.SNC.M22.003

4. KET LUAN

Ap dung TCVN 12181:2018 phuc trang thanh
cong giong lua Té do Ha Nhi (Pién Bién) va san
xuat duoc 440 kg hat giong siéu nguyén ching dat
Quy chuidn ky thuat Quéoc gia (QCVN 0154:

2011/BNNPTNT) vé chat luong hat giong lua
trong giai doan 2020 - 2022.

Céc dir lieu cta nghién cttu nay goép phan lam
co s& dé so sanh va chon loc, duy tri dong thuan
theo cac dic trung phuc vu cong tac bao ton va
phat trién nguon gen dia phuong ngoai san xuat.

LOI CAM ON

Nhom tac gid xin chan thanh cam on B Khoa
hoc va Cong nghé da cap kinh phi dé thuc hién
nhiém vu “Khai théc, phat trién nguon gen lia gao
mau: T3 Cu Hong (Lai Chau), Cham Dao (Son La),
1é do Ha Nhi (Pién Bién)” thudc chuong trinh
Bido ton va sir dung bén vitng nguon gen dén nam
2025, dinh huong dén nam 2030 va Trung tam Tai
nguyén thuc vat da tao diéu kién dé nhiém vu
duroc thure hién thanh cong.
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RESULTS OF PURIFICATION OF TE DO HA NHI RICE VARIETY
IN MUONG NHE DISTRICT, DIEN BIEN PROVINCE
Hoang Thi Lan Huong!, Le Tuan Phong!, Hoang Thi Nga!, Dang Quy Chu? Vu Linh Chi!
!Plant Resources Center, Vietnam Academy of Agricultural Sciences
?Department of Agriculture and Rural Development, People’s Committee of Muong Nhe
district, Dien Bien province
Summary

The local Te Do Ha Nhi rice variety is grown and developed by the Ha Nhi ethnic people in Dien
Bien province where Muong Nhe district has been considered as the native land of this cultivar.
The Te Do Ha Nhi rice variety has a reddish - brown seed coat color, belongs to a medium
maturing group, strong branches, good yield and high nutritional content and is quite resistant to
some major pests and diseases such as leaf blasts and leaf blight. The process of evaluation and
purification was carried out from 2020 to 2022 according to National Standard TCVN 12181:2018
on the Self-pollinated crop seed production process. In 2020, evaluating and selecting starting
material G, selected 97 individuals with characteristics of the Te Do Ha Nhi rice variety. In 2021,
these 97 individuals were grown separately into different lines for evaluation and selection in the
G, generation, and we selected 41 lines with the same total growth duration and many similar
traits. In the G, generation (2022), the best 11 qualified lines were selected from the 30 lines in
the G, generation chosen. Seeds of these 11 lines were mixed to get 440 kg which was tested and
certified as registered seeds

Keywords: Registered seed, Muong Nhe, purification, Tedo Ha Nhi.
Nguoi phan bién: PGS.TS. Nguyén Thi Ngoc Hué

Ngay nhan bai: 28/12/2023

Ngay thong qua phan bién: 22/01/2024

Ngay duyét dang: 30/01/2024
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ANH HUONG CUA Acaulospora sp.-ABLTBT813
VA Gigaspora sp.-ABLTDT85 1 PEN SINH TRUONG
VA PHAT TRIEN CUA LUA DAI THOM 8
TREN NEN BAT NHIEM MAN
TAI HUYEN GIANG THANH, TiNH KIEN GIANG

Nguyén Vian Le® ", Tran Nhan Diing?, Buii Xuan Khanh!

TOM TAT

N4m ré noi sinh va cay lua 1a méi quan hé twong hé, cay lua cung cip ngudn cac bon hiru co &
dang duong va lipit dap tmg cho su sinh trudng, phat trién ctia nAm ré noi cong sinh. Nguoc lai,
nam ré ting cuong kha nang hap thu céac chat dinh dudng cho cay laa, tai tao va ting cuong cau
tric dat, ngoai ra con gitp cay khang lai cAc mam bénh xam nhiém va chong chiu voi diéu kién dat
canh tac bi nhiém man.. Nghién cttu duoc thyc hién voi muc tiéu: (i) Khao sat kha nang tai xam
nhiém ctia dong nam ré Acaulospora sp.-ABLTDT813 va Gigaspora sp.-ABLTDTS851; (i) Panh gia
anh huodng ctia dong nam ré Acaulospora sp.-ABLTDTS813 va Gigaspora sp.-ABLTDT851 dén sinh
truong cta cay lua trong diéu kién nha ludi va nang suat trong diéu kién canh tic ngoai dong
ruong. Két qua nghién ctru da xac dinh duoc ty lé tai xam nhiém cta 2 dong nadm ré Gigaspora
sp.-~ABLTDT851 va Acaulospora sp.-ABLTDT813 tuong tmg lan luot 1a 80% va 100%. Dong nam ré
Acaulospora sp.-ABLTDT813 tac dong dén sinh trudng cta cay lua hiéu qua hon dong nim ré
Gigaspora sp.-ABLTDT851 va khong khac biét so véi thi nghiém t6 hop 2 dong nim nay trong
diéu kieén nha luéi. Trong d6, chiéu cao cay va chiéu dai ré laa ting hon so véi nghiém thic doi
ching tuong tng 1a 1,25 lan va 1,56 lan. Trong diéu kién canh tac ngoai dong ruong tai huyén
Giang Thanh, tinh Kién Giang, nghiém thic c6 chiing ndm ré ndi cong sinh Acaulospora sp.-
ABLTDTS13 dat nang suat lta tang 1,28 1an so véi doi ching.

Tte khéa: Acaulospora sp.-ABLTPTS813, Pai Thom 8, huyén Giang Thanh, nam ré noi cong sinh,

nhiém man.

1. DAT VAN DE

Luaa gao la cay luong thuwc chu dao cua Viét
Nam va con 1a mat hang xuat khau quan trong cia
ca nuodc. Theo du doan san luong lda sé tang 50 -
60% moi c6 thé dap tng nhu cau tang trudéng dan
s6 vao nam 2025 [1]. Tuy nhién, voi su bién déi khi
hau trén toan cau, hién tuong xam nhap man dang
dién ra ngay cang phtc tap, anh huong dén su
phat trién va nang suat ctia cay lua [2].

Nam ré néi cong sinh 1a hién tuong cong sinh
thuc vat phé bién trong tw nhién, ré va nim cung
ton tai 1a két qua tién hoa chung. Cé khoang 80 -

" Truong Pai hoc Kién Giang
2 Truong Pai hoc Can Tho
* Email: nvle@vnkgu.edu.vn

90% cac loai thuc vat trén can co su hinh thanh mai
quan hé cong sinh gitta ndm ré noi sinh va ré cta
thuc vat bac cao [3], [4]. Trong quan hé cong sinh
cta thuc vat voi ndm ré, khuén ty nam tiét ra hop
chat duong dé 6n dinh két cau dat, gitp ré cay
tang su hap thu cta nuoc, dong, kém, niken va cac
chat dinh duong khac co trong dat [5]. Nam ré
giup cay chong chiu lanh, kho han va chong chiu
man [6]. Két qua nghién cttu clia Panneerselvam
va cs (2017) [7] cho thay, sw xam nhiém cia nAm
ré noi cong sinh & ré cé thé lam gidm su cang
thang gay ra béi do man [7]. AMF c6 thé bao ve
cay cha tir ap luc moi truong dac biét 1a stress man
[8]. Nhiéu nghién ctru cho thdy, c6 su gidm phan
phoi Na* tir ré dén choéi va tang tich liy Na* trong
ré lua giup cay tang cuong kha ning chiu min va
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cho phép cay lua co sy xam nhiém cta AMF duy
tri qua trinh sinh trudng caa chung dudi diéu kién
man. Nam ré noi cong sinh gidm tac dong ctia cac
ion doc hai trén tinh thAm mang té bao va bao
quan té bao, ting san xuat chit chong oxy hoa va
tich cuc kiém soat biéu hién ctia gen lién quan dén
kha nang chong chiu man [9]. Két qua nghién ctu
cta Tran Thi Nhu Hang va cs (2012) [10] da cong
b6 su hién dién cta Acaulospora, Gigaspora,
Entroposporava Scutellopospora trén cay lua trong
tai mién Bac Viet Nam. Nham cai thién niang suat
lta trén nén dat nhiém man, Fernandez va cs (2011)
[2] nghién ctu va dé xuat phuong phap moi la
chiing nam ré noi cong sinh Glomus hoi dang 16ng
& cay lua. Chinh vi vay, viéc tmg dung nam ré noi
cong sinh trong canh tac lua voi diéu kien dat
nhiém man la giai phap sinh hoc hiéu qua tir 46 gop
phan ting nang suit lia huéng dén dam bao an
ninh luong thuec.
2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu

Lua giong Dai Thom 8 cép x4c nhan cé ngudn
goc tir Cong ty C6 phan Giong cay trong mién
Nam, bao t&t ndm ré Acaulospora sp.-ABLTDT813
va Gigaspora sp.-ABLTDT851 c6 nguon goc tir
Truong DPai hoc Kién Giang.

2.2. Xirly méu ré laa

Cac mau ré lua duoc nhuom Tryphan blue
0,05% két hop voi ky thuat microwave cai tién &
budc lam mat mau ré véi dung dich alkaline
hydrogen peroxide (NH,OH 3 mL, H,O 495 mL,
H,0, 2 mL) [11]. M6 ta hinh dang va xac dinh ty 1é
xam nhiém theo phuong phap line insect [3].
banh gida mic d0 xam nhiém theo thang tiéu
chuén ctia Zangaro va cs (2002) [12].

2.3. Khio sat ty 1é t4i xam nhiém ctia nim ré
ndi cong sinh ré hia

Thi nghiém b6 tri theo thé thitc hoan toan
ngau nhién. Lua duoc gieo trong dia petri (duong
kinh 9 cm) c6 16t gidy 4m voi s6 luwong 5 hat cho
moi don vi thi nghiém, 0 & nhiét do phong cho dén
khi ré dai khoang 2 - 3 cm. Sau d6 ching bao tir
nam ré vao cac dia petri va bé sung moéi truong
dinh duong Yoshida NaCl 6%o voi so6 luong 1 bao
tit/cay laa. Xac dinh ty lé xam nhiém theo phuong

phap line insect [3]. Panh gid mic d6 xam nhiém
theo thang tiéu chudn ctia Zangaro va cs (2002)
[19] sau 1 tuan thi nghiém.

2.4. Phuong phép nhan sinh khéi bao tir ndm
ré ndi cong sinh cay lia

Bao tr ndm ré dugc nhan sinh khoi trong moi
truong long Yoshida véi do man 3%o. Str dung khay
nhua c6 kich thuéce 50 cm x 33 cm x 13 ¢cm, moi
khay stt dung 10 L dung dich Yoshida va trong 10
cay lua, sau 14 ngay tién hanh thu dung dich nuoi
cdy va b6 sung moi truong Yoshida méi véi ndng
do muoi 3%o. Str dung ky thuat ly tam dé thu bao ti
niam ré ndi cong sinh va loai bo phan dung dich
bén trén sau d6 bao tir nAm ré noi cong sinh duoc
trit trong nuoc cat vo trung dam bao mat do 107
bao tit/mL.

2.5. Khao sat anh huong ctia mat do bao tix
dén kha ning chong chiu min trén cay lia trong
diéu kién nha luoi

Tién hanh xac dinh mat do nam ré noi cong
sinh tir cac mau dat thu tai cac ruong canh tac lua
c6 nén dat nhiém man tién hanh thi nghiém khao
sat sy anh hudng ctia mat do ndm ré dén muc do
chong chiu man trén cay lua. Dat nhiém man duoc
thu tai huyén Giang Thanh, tinh Kién Giang dé sir
dung cho thi nghiém. Thi nghiém duoc bo tri theo
thé thic hoan toan ngau nhién véi 5 nghiém thuc,
3 1an lap lai

Nghiém thic 1: Trong laa, dat nhiém man,
khong ching nam ré.

Nghiém thtc 2: Trong laa, dat nhiém man,
ching nam ré gap 2 lan thuc dia.

Nghiém thtc 3: Tréng laa, dat nhiém man,
ching nam ré gap 4 1an thuc dia.

Nghiém thtc 4: Tréng laa, dat nhiém man,
ching nam ré gap 6 1an thuc dia.

Nghiém thtc 5: Trong laa, dat nhiém man,
ching nam ré gap 8 lan thuc dia.

Chi tiéu theo doi: Theo doi chiéu cao cay va do
dai ré sau 7 va 14 ngay trén cac nghiém thiac. St
dung phan mém Microsoft excel dé thong ké so
liéu; phan mém Minitab 18.0 dé phan tich su khac
biét phuong sai ctia cac trung binh gitta 5 nghiém
thttc cho cac chi tiéu theo doi.
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2.6. Khao sat anh hudéng ctia ndm ré néi cong
sinh dén kha ning chéng chiu min caa cay lua
trong diéu kién nha luéi

Thi nghiém dugc bo tri theo thé thic hoan
toan ngau nhién, 4 nghiém thirc, 3 1an lap lai. Cac
mau dat duoc st dung cho thi nghiém duoc thu ti
nén dat canh tac lda bi nhiém man tai huyén Giang
Thanh, tinh Kién Giang thuéc mé hinh chuyén lua
2 vu. Thi nghiém duoc bé tri trong chau va moi
don vi thi nghiém duoc b sung 5 kg dat.

Nghiém thttc 1: Trong laa, khong ching nim
ré noi cong sinh.

Nghiém thac 2: Trong lua, chiing nim ré
Acaulospora sp.-ABLTDT813.

Nghiém thatc 3: Trong lua, chiing nidm ré
Gigaspora sp.-ABLTDT851.

Nghiém thac 4: Trong lua, chiing nidm ré
Acaulospora sp-ABLTDT813 + Gigaspora sp.-
ABLTDTS51.

Chi tiéu theo doi: Chiéu cao cay va chiéu dai
ré lua sau 7 ngay va 14 ngay chung bao ttr.

2.7. Nghién ciru anh hudng ctia ndm ré dén
sinh triedng ctia lia Dai Thom 8 trong trén nén dat
nhiém man tai huyén Giang Thanh, tinh Kién
Giang

Thi nghiém dwoc bo tri theo thé thic khoi
hoan toan ngau nhién véi 2 nghiém thic, 3 1an lap
lai tai huyén Giang Thanh, tinh Kién Giang. Dién
tich dat moéi don vi thi nghiém 1a 2.000 m? giong
lta Bai Thom 8. Bao t&t nAm ré noi cong sinh duoc
stt dung cho thi nghiém 1a két qua to6i uu ¢ thi
nghiém khao sat anh huong ctia ndm ré noi cong
sinh dén kha nang chéng chiu man trén cay laa
trong diéu kién nha luéi. Mat do bao tr stt dung
cho thi nghiém la nghiém thuc t6i wu cta thi
nghiém khao sat anh hudng ctia mat do bao tir dén
kha nang chong chiu man trén cay laa trong diéu
kién nha luéi.

Nghiem thttc 1: Trong laa, khong ching ndm

Nghiém thtrc 2: Trong lua, ching nam ré.

Chi tieu theo doi: Chiéu cao cay (cm), soO
luong nhanh/cay, s6 hat trén bong, ty 1é hat chac,
khoi luong 1.000 hat, nang suat.

2.8. Phuong phap xtx Iy s6 liéu

Phan tich thong ké mo ta cac bién va s6 lieu
duoc trinh bay theo dang Mean + SD. Phan tich
phuong sai ANOVA dé kiém dinh su khac biet
gitta cac nghiém thic trong truong hop so liéu
tuan theo luat phan phdi chuin va nguoc lai thi st
dung phuong phép phan tich phi tham s6 Kruskal-
Wallis bang phan mém Minitab 18.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty lé tai xAm nhiém ré lia ctia ndm ré noi
sinh trong moéi truedng Yoshida & diéu kién phong
thi nghiém

Mau ré ltua c6 chiung bao tr nim ré noi cong
sinh & giai doan ma sau 1 tuan thi nghiém trong
moi truong Yoshida c6 bé sung NaCl 6%o cho thay,
ca 2 chiing nam ré thi nghiém déu c6 kha nang xam
nhiém ré lua Pai Thom 8 (Bang 1, hinh 1).

Béng 1. Ti Ié xAm nhiém ctia nAm ré néi cong sinh
ré lia

Ty lé tai xam

T nhiém (%)

Ky hiéu mau

1 | Acaulospora sp.-ABLTDT813 100

2 Gigaspora sp.-ABLTDT851 80

Ty lé xam nhiém danh gia la cao hon so véi
mot s6 nghién citu khac trong ciing diéu kién canh
tac. So sanh véi nghién ctu cia Mohammad va
Hiroshi (1995) [5] cho thdy, ty 1é trung binh tao
dong ctia AMF trong nghién ctru nay cao hon 5 lan
va ghi nhan sy hién dién tai giai doan thu hoach
cta cay lua. Két qua tuong dong voi nghién ctu
cua Watanarojanaporn va cs (2013) [13] tai Thai
Lan va Wang va cs (2015) [14] tai Trung Quoc. Ty
lé xam nhiém cao hon 1,3 lan so véi nghién ctru
cua Roghieh H va cs (2009) [15] (27,00%) trong
cung diéu kién canh tac lua ngap nudc. Diéu nay
c6 thé duoc gidi thich nguyén nhan ty lé xam
nhiém ctia ndm ré ndi cong sinh thay déi phu
thudc vao giai doan sinh truong cta cay laa va kha
ning phan hay khac nhau theo qua trinh sinh
truong cua ré lua.
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Hinh 1. T4i xdm nhiém ctia n4m ré& noi cong sinh ré laa Dai Thom 8 (40X)

3.2. Anh huéng ctia mat do bao tir ndm ré& noi
cong sinh dén kha ning chdng chiu min trén cay
lua trong méi treong Yoshida

Mau dat duoc thu tir ruong canh tac lua bi
nhiém man tai huyén Giang Thanh, tinh Kién Giang
voOi mat do bao tir tong s6 duoc xac dinh trung binh
1a 2 bao tt/100 g dat kho kiet va két qua thi nghiém
cho thay, mat do bao tr c6 anh huong dén su sinh
truong cua cay lua (Bang 2). Trong do6, mat do bao
tr ting gap 4 lan thuc dia cho két qua toi uu.
Nguyén nhan c6 thé do mat do bao tr co tuong
quan dén kha nang tao dong va sinh khoi ré lua.
Dai voi chi tiéu chiéu cao cay & cac nghiém thuic co
chtng bao t&r nAm ré véi mat do dao dong tang gap
tr 4 - 8 1an so voéi thuc dia cé chiéu cao cay cao hon
so voi nghiém thic doi chimg va khac biét c6 y

nghia thong ké so véi d6i chung & muc 5%. Két qua
nghién cttu twong dong voi két qua nghién ctru cia
Nguyén Thanh Phong va cs (2018) [6] & giai doan
nay mam khdo sat trén mot so cay tréong can.

Chi tiéu chiéu dai ré lua & cac nghiém thuc co
ching bao t&t nAm ré noi cong sinh cho két qua
tuong tu chiéu cao cay lua va két qua nghién ctru
nay tuong dong voi két qua nghién ctru ctiia Smith va
Read (2008) [16], ndm ré ndi cong sinh kich thich s
phat trién ctia ré lam tang kha ning hap thu chat
dinh duong va nudc ctiia cay lua. Bén canh do, khi
nam ré xam nhiém cay trong, trong qua trinh sinh
trudng sé san sinh mot luong kich thich t6 sinh
truong nhu: Auxin, gibberellic va cytokinin tir dé
thuc ddy sinh trudéng & cay trong.

Béng 2. Anh huéng ciia mat do ndm ré& ni cong sinh dén kha ning chéng chiu min trén cay laa trong

moi treomg Yoshida
. Chiéu cao cay (cm) Chiéu dai ré (cm)
Nghiém
tha
He 7 NSC 14 NSC 7NSC 14 NSC
1 4,18 + 1,07¢ 6,83 + 1,45% 2,92+ 1,05° 4,01+ 1,10
2 7,55+ 1,10 7,88 + 1,62 4234+ 1,17" 5,97 + 1,14
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3 7,92 + 1,86 8,61+ 1,74™ 4,16 +1,05® 6,26 £ 1,38"
4 7,86 £ 1,15%¢ 8,83 +1,61° 4,81 + 1,20 6,82 + 1,40°
) 8,12 +1,31° 8,91+ 1,61° 5,15+ 1,20 6,81 +1,51°
P 0,01 0,00 0,01 0,01

Ghi chu: NSC Ia ngdy sau cay; so liéu co cdc chir cdi theo sau trong cung mot cot cho thiy sur khdc
biét co ¥ nghia thong ké (p<0,05) qua phép thir Tukey

3.3. Hiéu qua ctia ndm ré ndi cong sinh gitp
ting cuong kha ning chdng chiu man trén cay lia
trong trong diéu kién nha luéi

Két qua thi nghiém cho thdy, cac nghiém thic
c6 ching nam ré noi cong sinh giup ting chiéu
cao cay va chiéu dai ré doi voi giong lua Pai Thom

8 duoc trong trén dat nhiém man trong diéu kién
nha ludi. Trong d6, dong nam ré Acaulospora sp.-
ABLTDTS813 tac dong dén su sinh trueong cta cay
lta hiéu qua hon dong nidm ré Gigaspora sp.-
ABLTDTS851 va khong khac biét so véi thi nghiém
t6 hop 2 dong ndm nay (Bang 3).

Bang 3. Hiéu qua ctia ndm ré ngi cong sinh dén sy sinh truedng ctia cay lda trong diéu kién nha heéi

Chiéu cao cay (cm) Chiéu dai ré (cm)
Nghiém thtc
7 NSC 14 NSC 7NSC 14 NSC
1 13,80 + 2,16° 15,42 + 1,51¢ 4,024+ 1,164 5,40 + 1,159
2 16,55 + 1,572 20,12+ 2,07 4,78 +1,22° 5,95 + 1,80"
3 15,39 + 1,79%¢ 18,58 + 2,14 4114+ 1,10 5,60 + 1,35
4 17,22 + 2,16* 20,05+ 1,10 4,68 + 1,27 6,01 = 2,03*
P 0,01 0,01 0,00 0,00

Ghi chu: NSC Ia ngdy sau cay; so liéu co cdc chir cdi sau trong cung mot cot cho thay suw khac biét

co y nghia thong ké (p<0,05) qua phép thir Tukey.

3.4. Anh hudéng cia nfm ré& dén sinh truéng
cta lia Dai Thom 8 tréng trén nén dit nhiém min
tai huyén Giang Thanh, tinh Kién Giang

Mo hinh thuc dia duoc trién khai canh tac laa
bai Thom 8 trén nén dat nhiém man c6 b6 sung

nam ré ndi cong sinh Acaulospora sp.-ABLTDT813
da tang chiéu cao cay, kha nang dé nhanh, ty ¢ hat
chéc va nang suat lua (Bang 4) va khac biét co y
nghia thong ke so voi doi chimg khong ching ndm
ré ndi cong sinh trong cting diéu kién canh tac.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024 21



KHOA HOC CONG NGHE

Béng 4. Anh hudng ctia Acaulospora sp.-ABLTDT813 dén sinh truéng, phat trién ctia lia Pai Thom 8

canh tac trén nén dat nhiém man tai huyén Giang Thanh, tinh Kién Giang

Nghiém Chiéu cao S8 nhanh Khoi luong | Ty 1é hat chac Népg suat
thic cay (cm) 1.000 hat %) (tan/ha)
1 80,51+ 3,52 | 7,10+1,51" | 22,30+ 1,22° 61,82+ 8,11 | 552+0,71°
2 93,31+4,17* | 856+1,26* | 23,78+1,57* 79,54 +£6,51* | 7,10+ 0,68
P 0,00 0,001 0,17 0,00 0,06

Bang 4 cho thay, chiéu cao cay lua (ting 15,9%
so voi doi ching) twong déng voi két qua nghién
cttu cua Qiang - Shen Wu va cs (2011) [17] khi
ching ndm ré néi cong sinh trong canh tac gop
phan tang chiéu cao cay. Nang suat ting 28% tuong
tee voi két qua nghién cttu ctia Solaiman va Hirata
(1997) [18], khi ching nidm ré ndi cong sinh

(Glomus spp.) ¢ giai doan hat ndy mam gitp nang
suat laa tangl4 - 21% va thap hon so vdi két qua
nghién ctu cta Secilia va Bagyaraj (1994) [19] cho
rang, nang suat lda tang 35 - 62% khi c6 bd sung
nam Acaulospora sp., Glomus fasciculatum va
Glomus mosseae & cay lua nuoc.

8 trong trén nén dit nhiém min tai huyén Giang Thanh, tinh Kién Giang: (A) C6 chiing ndm ré
Acaulospora sp-ABLTDT813, (B) Ddi chimg (Khong chiing nim ré)

4. KET LUAN

Hai dong nam ré Acaulospora sp.-ABLTDT813
va Gigaspora sp.-ABLTDTS851 co ty lé tai xam
nhiém cao vd6i giong lua Pai Thom 8 dao dong tir
80 - 100% khi khao sat trong moi truong Yoshida
NaCl 6%o.

Dong nam ré Acaulospora sp.-ABLTDT813
tac dong dén su sinh trudng cua cay laa hiéu qua
hon dong nam ré Gigaspora sp-ABLTDT851 va
khong khac biét so véi thi nghiém t6 hop 2 dong
nam nay.

Trong diéu kién canh tac ngoai dong ruong
tréen nén dat nhiém man tai huyén Giang Thanh,
tinh Kién Giang, nghiém thitc b6 sung ndm ré noi
cong sinh Acaulospora sp.-ABLTDT813 nang suat
lua Pai Thom 8 tang 1,28 1an so voi nghiém thic
khong c6 chiing ndm ré noi cong sinh.
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EFFECT OF ARBUSCULAR MYCORRHIZAL FUNGI Acaulospora sp. AND Gigasporasp. ON THE
GROWTH AND DEVELOPMENT OF DAI THOM 8 RICE GROWN ON SALINE SOILS IN GIANG
THANH DISTRICT, KIEN GIANG PROVINCE

Nguyen Van Le’, Tran Nhan Dung? Bui Xuan Khanh!
!Kien Giang University
?Can Tho University

Summary

Arbuscular mycorrhizal fungi with rice is a mutual relationship. Rice provides organic carbon
sources in the form of sugars and lipids to meet the growth and development of Arbuscular
mycorrhizal fungi. In contrast, mycorrhizal fungi enhance the ability of rice to absorb nutrients,
regenerate, and strengthen the soil structure. In addition, they also help plants resist invading
pathogens and withstand salt stress. The study was carried out with the aim of (i) Investigation of
the re-infection ability of the Acaulospora sp.-ABLTDT813 and Gigaspora sp.-ABLTDT851; (ii)
Evaluation of the effects of Acaulospora sp.-ABLTD1813 and Gigaspora sp.-ABLTDT851 on the
growth of rice under greenhouse conditions and yield under field cultivation conditions. The
results of the study determined that the re-infection rate of Gigaspora sp.-ABLTDT851 and
Acaulospora sp.-ABLTDT813 strains were 70% and 100%, respectively. Experiments have
determined that the mycorrhizal fungus Acaulospora sp.-ABLTDT813 affects the growth of rice
more effectively than the Gigaspora sp.-ABLTDT851 strain, and was not different from the
experiment of combining these two strains in greenhouse conditions. In which, plant height and
rice root length increased by 1.25 times and 1.56 times respectively compared with the control
treatment. Research results in field cultivation conditions in Giang Thanh district, Kien Giang
province, the treatment with the addition of the arbuscular mycorrhizal fungus Acaulospora sp.-
ABLTDT813showed that rice yield increased 1.28 times compared to the control.

Keywords: Acaulospora sp.-ABLTDT813, Arbuscular mycorrhiza fungi, Dai Thom 8 rice, Giang
Thanh district, salinization.

Nguoi phéan bién: PGS.TS. Lé Nhu Kiéu
Ngay nhan bai: 02/6/2023

Ngay thong qua phan bién: 29/6/2023
Ngay duyét dang: 22/01/2024
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HIEU QUA XU LY CAC LOAI MUOI SILICATE
DEN KHA NANG KHANG BENH BOM VAN DO NAM
Rhizoctonia solani Kuhn TREN CAY LUA NEP AG
Lé Thanh Toan" ", Lé Thi Huyén Linh?, L& Thi Huynh Vy',
Chau Si Quach’, Thai Ngoc Oanh?, Phan Thi Anh Tho?, Pham Thi Phuong Thao!

TOM TAT

Cay lua nép AG 1a dac san mang lai gia tri kinh té€ cao cho nguoi trong Iia nép & dong bang song
Cttu Long. Trong thoi gian gan day, bénh dom van gay hai nghiém trong trén lta nép AG. Do do,
nghién ctru da duoc thuc hién nham danh gia kha nang khang bénh dém vin cta cay lua nép sau
khi xtt Iy v6i cac dang mudi silicate (Si). Pau tién, anh hudng cta cac dang Si dén kha niang
khang bénh dom van trén lua nép AG duoc khao sat & diéu kién nha luéi, 4 1an 1ap lai, 10 nghiém
thite 1a: CaSiO420N, CaSiO550N, Na,SiOs-20N, Na,SiO450N, K,SiO520N, K,SiOs-50N, SLM-20N,
SLM-50N, do6i chtmg-20N va déi ching-50N. Két qua cho thdy, viec xt Iy chat Si & 20 ngay sau
gieo (NSG) gitp dat hiéu qua gidm bénh dém van & 10 va 20 ngay sau khi lay bénh (NSLB),
khong thé hién r6 hiéu qua trong viéc gia ting ning suat va cac thanh phan ning suat. Trong khi
do, viec xtt Iy Si & 50 NSG giup dat hiéu qua gidm bénh & 30 NSLB, s6 bong trén chau va khoi
lwong hat trén chau. Hiéu qua dat duoc khac nhau tuy vao loai chat Si. Viéc xtr ly Si & 50 NSG
gitp trc ché sy hinh thanh hach ndm R, solani O diéu kién ngoai déng, nghiem thic CaSiO; va

K,SiO; gitp cay ltia nép tic ché bénh va dat nang suat tot hon so nghiém thic Na,SiOs.

Tt khéa: Bénh dom van, lia nép AG, silicate, Rhizoctonia solani.

1. BAT VAN BE

Ngoai san xuat lda gao, tinh An Giang con
duoc biét dén voi ving chuyén canh lda nép 16n
nhat ca nudc, ndi bat 1a vang lua nép Pha Tan va
dién hinh 1a giong lua nép AG (hay CK92) [1].
Bénh dom van (do ndm Rhizoctonia solani Kuhn
gay ra) 1a mot trong cac bénh gay thiét hai dang ké
vé kinh té cho cac quoc gia san xuat lua tham canh
[2] va dang gay hai nghiém trong & cay lua nép.
Nong dan hién nay cht yéu stt dung céc loai thuoc
hoa hoc @€ phong tri bénh nay. Cac loai thudc c6
hiéu qua tuy nhanh nhung khi st dung nhiéu lai
gay 0 nhiém moi truong, dé€ lai du luong trong hat
gao, gay anh hudng dén stc khoe nguoi tieu dung
va hon hét 1a tao ra cac noi mam bénh khang thudc
[3]. Vi vay, cac bién phap phong trit bénh nhu kich
khang bénh cho cay trong 1a bién phap ma cac nha
khoa hoc hién nay quan tim va nghién ctu.

" Truong Nong nghiép, Truong Pai hoc Can Tho
? Pai Khi twong Thuy vin Nam b
" Email: Ittoan@ctu.edu.vn

Kich khang duoc xem nhu qua trinh tu vé sinh
hoc cta cay trong. Kha nang tu vé ton tai & tat ca
cac loai cay, nhiing gen nay khong biéu hién cho
dén khi duoc kich thich tinh khang [4]. Su khang
bénh nay c6 thé 1a co ché ngan chin hay su hoat
dong ctia cac hoa chat dé ngan can sy xAm nhiém
clia mam bénh, hoidc ngan chian mam bénh phat
trién [5]. Hién nay, két qua nghién ctu trén nhiéu
loai cay trong da cho thay, mudi silicate (Si) c6
kha nang gitp cay trong ting su chong chiu bénh
nh¢ ting ham luong silic trong cay [6, 7]. Si khong
duoc coi la mot yéu t6 thiét yéu cho su tang truong
va phat trién cta thuc vat, nhung Si da duoc bao
c4o la tac dung cé loi & thuc vat chiu tac dong ctaa
stress sinh hoc va phi sinh hoc [8, 9]. Mot vai tro
rat duoc quan tam hién nay do6i véi Si la lam tang
kha nang chong chiu cta cay trong trong cac diéu
kién bat loi vé dinh duong, han han, sau, bénh,
tang cuong kha nang chiu man va ng¢ doc do kim
loai nang [10, 11]. Poi vdi lua, su tich tu Si cht yéu
la & vo trau va than [12]. Viec b6 sung Si da lam
tang nang suat, ting tinh khang con triing va bénh
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hai cho cay trong [13]. B6 sung Si vao phan bon,
hodc st dung mudi silicate nhu phan bon cho cay
trong giup cay trong c6 kha nang khang nhiéu loai
nam gay bénh khac nhau [14 - 16]. Tuy nhién,
chua c6 nhiéu nghién cttu khao sat anh huong cia
cac loai mudi Si dén sy khang bénh dém vin trén
cay lua nép. Do do, nghién ctru nay da duoc thuc
hién nhiam dé danh gia kha niang khang bénh dom
van ctia cac dang muéi Si (CaSiO; Na,SiO,,
K,SiO,) & diéu kién nha luoi, kha nang khang
bénh va nang suat trén giong laa nép AG & diéu
kién ngoai dong.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Ngudn nam Rhizoctonia solani ST15 (cé tinh
doc cao, duoc phan lap nam 2020 trén cay laa tai
tinh Soc Trang) duoc cung cép tir Khoa Bao vé
Thuc vat, Truong Pai hoc Can Tho. Nguon nadm X,
solani dugc nuodi cdy trén dia petri chtta moi
truong PDA khoang 20 ngay. Hach nam duoc thu
dé thuc hién céc thi nghiém.

Giong laa nép AG (hay con goi lua nép CK92,
c6 nguodn goc lai tir giong CK89 x IR50404 (do 6ng
Nguyén Thuan Kiét lai chon vao vu dong xuan nam
1989 - 1990), duoc chon thuan tai thé hé F7 nam
1992; duoc trong phé bién & tinh An Giang), duoc
cung cap tir Tram Khuyén nong huyén Pha Tan,
tinh An Giang va duoc st dung cho tat ca cac thi
nghiém. Giong c6 thoi gian sinh trudng 105 ngay.

Céc hoa chat st dung trong thi nghiém nhu:
Calcium silicate (CaSiO;) (Merck, 10101-39-0),
potassium silicate (K,SiO;) (Merck, 1312-76-1) va
sodium silicate (Na,SiO;) (Merck, 10213-79-3).
Silimax (Cong ty C6 phan Tap doan Loc Troi)
duoc stt dung lam do6i ching duong.

2.2. Khao sat anh huéng clia cac dang Si dén
kha ning khang bénh dém vén trén lda nép AG &
diéu kién nha luoi

Thi nghiém dugc bo tri theo thé thic hoan
toan ngau nhién, hai nhan t6 gom 10 nghiém thtc
CaSi-20N  NaSi-20N, Psi-20N SLM-20N, DC-20N,
CaSi-50N  NaSi-50N  Psi-50N SLM-50N, DC-50N
(Bang 1) va 4 lan lap lai.

Bang 1. Cic nghiém thitc trong thi nghiém

Nghiém thtc Xirly Thoi diém
CaSi-20N Phun CaSiO; (Si0,0,012%) 20 NSG
CaSi-50N Phun CaSiO; (SiO, 0,012%) 50 NSG
NaSi-20N Phun Na,SiO, (SiO, 0,012%) 20 NSG
NaSi-50N Phun Na,SiO, (SiO, 0,012%) 50 NSG

Psi-20N Phun K,SiO; (SiO, 0,012%) 20 NSG
Psi-50N Phun K,SiO; (SiO, 0,012%) 50 NSG
SLM-20N Phun Silimax (SiO, 0,012%) 20 NSG
SLM-50N Phun Silimax (SiO, 0,012%) 50 NSG
DC-20N Phun nuéc 20 NSG
DC-50N Phun nuéc 50 NSG
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bat duoc bam nho va phoi dudi 4nh nang mat
troi truedc khi trong it nhat 15 ngay. Bon kg dat
duoc can va cho vao chau nhua dung trong thi
nghiém cé duong kinh 25 cm (dién tich bé mat
dat/chau S = 0,049 m?. Xt ly giong dé loai bod
nhing hat 1ép limg, sau d6 ngam giong trong 24
gid, vot ra, U trong 48 gio va gieo trong. Phan duoc
bon cho cay laa nép theo cong thirc khuyén cao
ctia quy trinh canh tac lia nép AG theo “mot phai
nam giam” cia UBND huyén Pha Tan (2014) [17],
ap dung cong thuc va liéu luong cho 1 ha la 145-46-
60 (N-P,OsK,O kg/ha). Bénh duoc lay nhiém
nhan tao duoc thuc hién bing phuong phap nhét
hach ndm vao be 14 lua nép (1 hach nam/choi,
thuc hién & 5 chai lua/chau) & thoi diém 55 NSG.
Sau khi lay nhiém bénh, cac chau lua duoc dat &
phong @ bénh & nhiét do 25°C va che t6i, tao 4m
do khoang 98% trong 48 gi¢. Sau do, cac chau laa
duoc mang ra nha luéi phun suong, ti€p tuc cham
soc, tudi nudc, bon phan cho cay lua. Cap bénh
trén 5 choi lua da danh dau duoc ghi nhan & 30
NSLB, theo QCVN 01-166:2014/BNNPTNN [18].
Tilée bénh (TLB) duoc tinh theo cong thitc TLB (%)
= (Téng s6 choi bénh/Téng s6 chodi lay
nhiém)*100%. Chi s6 bénh (CSB) duoc tinh theo
cong thiee CSB(%) = [XI(N; x 1) + (N, x 3) + ...+
(N, x n)]/(N*k)]*100%. Trong d6: N1 la s6 choi
bénh & cap 1; Nn 1a s6 chéi bénh & cdp n; N 1a tong
s6 choi da lay nhiém bénh; k 1a c4p bénh cao nhat.
Khi thu hoach, ghi nhan cac chi tiéu nhu so
bong/chau, téng s6 hat trén bong, ti 1é hat chac,
khoi luong 1.000 hat va khéi luong hat/chau.

Tt két qua thi nghiém nay, thoi diém xtt ly Si
duoc chon dé thuc hién cac thi nghiém tiép theo.

2.3. Khdo sat sy hinh thanh hach nim R
solani trén than lia nép duoc xit Iy phan Si & 50
NSG

Thi nghiém duoc bo tri kiéu hoan toan ngau
nhién mot nhan to, 5 nghiém thitc CaSiO; Na,SiO;
K,SiO; SLM, d6i ching, véi 4 1an 13p lai. Chuén bi
dat trong lda, trong va cham séc cay laa nép, lay
nhiém bénh nhan tao twong tu thi nghiém trudc. 0]
65 NSG (twong ung 30 NSLB), than laa nép da lay
nhiém dugc thu va cat thanh cac doan ngin
khoang 8 cm, 11 trong boc ni 16ng bit kin va béng
gon tAm nudc nham tao 4m do cho su hinh thanh

hach nam. S6 hach nidm duoc ghi nhan vao cac
thoi diém 7 va 14 sau khi @ chéi lua.

2.4. Khao sat anh hudéng cta Si dén kha
ning khang bénh va ning suit trén giong lua
nép AG & diéu kién ngoai dong trong vu thu
dong 2022

Thi nghiém duoc bo tri theo thé thic khoi
hoan toan ngau nhién mot nhan t6 gom 5 nghiém
thice (CaSi NaSi Psi SLM va BC) va 4 lan 1ap lai,
voi dién tich méi 6 thi nghiém 14 24 m* 3 m x 8
m), téng s6 6 thi nghiém 1a 20 6. Thi nghiém duoc
bo tri tai huyeén Binh Tén, tinh Vinh Long.

Chuén bi dat: Cay x6i dat bang may voi do sau
tir 15 - 20 cm. Bira, truc va san biang mat ruong
bang may kéo banh 16ng c6 cong cu trang phang
mit ruong kem theo. Pap cac bo dé phan chia
ruong thi nghiém véi ruong ngoai thi nghiém,
danh ranh phén chia gitta cac 16 thi nghiém véi
nhau, dam bao moi 16 cach nhau 30 cm. Mat do
gieo sa: 150 kg/ha. Phan duoc bon cho cay lua nép
theo cong thitc khuyén cao ctia quy trinh canh tac
lua nép AG “moét phai nam giam” [17]. Cap bénh
trén 5 khung 20*25 cm (dat c¢6 dinh trong timng 6
thi nghiém) duwoc ghi nhan & 65, 75 va 85 NSG,
theo QCVN 01-166:2014/BNNPTNN [18]. Sau do,
tinh TLB va CSB tuong tu thi nghiém 2.2. Nang
suat thuc thu (tdn/ha): Thu hoach mau 5 m?/0,
lam sach va do 4m do hat ngay khi can réi quy
khoi luong vé am do 14%, theo cong thic
Wi=[W,*(100-H,)1/86. Trong do: W, la khoi
lwong mau laa can, H, 1a 4m @6 mau luc can (%).

2.5. Phuong phép phan tich sé lieu

S6 lieu duoc xtt Iy bing phan mém Excel va
thong ké bang phan mém SPSS 26.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia cac dang Si dén kha ning
khang bénh d6m van trén ltia nép AG & diéu kién
nha luéi

Két qua & bang 2 cho thay, TLB dat 100%,
chimng t0 viéc lay nhiém bénh da duoc thuc hién
tot.

O thoi diém 30 NSLB, cic nghiém thic st
dung phan Si hay SLM & cay lua nép 50 NSG van
duy tri duwoc hiéu qua, trong khi nhitng nghiém
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thitc & 20 NSG khong con duy tri dugc hiéu qua.
biéu nay thé hién qua CSB ctia cac nghiém thic
phun CaSiO,, Na,SiO,, K,SiO; hay SLM ¢ cay laa
nép 50 NSG lan luot 1a 54,44; 51,11; 56,67 va
52,22%, thap hon cé y nghia so nghiém thic doi
chimg (78,89%). Két qua so sanh CSB ctuia nghiém
thiec xt Iy & cay lua nép 20 NSG (72,67%) va 50
NSG (568,67%) cho thay, viec xit Iy som (20 NSG)
da khong con duy tri duoc hiéu qua, trong khi viéc
xtt Iy muén hon (50 NSG) van ti€p tuc thé hién
hiéu qua giup cay lua nép tang suc chong chiu
bénh dom van. Két qua so sanh cac nghiém thic
ciing cho thay, CSB ctia nghiém thittc phun phan Si
hay SLM dat khoang 60 - 64%, déu thap hon co6 y
nghia so nghiém thuc doi ching nuoc cat (79,45%)

(Bang 2). Theo Liang va cs (2005) [19], nguyén to
Si c6 thé ngdn chin sy xam nhap ctia mam bénh
vao cac mo chu. Bénh giam & thuc vat duoc xtt ly
bang Si, do Si c6 thé dong vai tro 1a hang rao vat
ly chong lai s xam nhap cia mam bénh hodc Si
c6 thé duoc st dung lam chat gay phan tng
phong vé trong thuc vat [20]. Két qua CSB & 10
NSLB phu hop voi két qua nghién ctu ctia Liang
va cs (2005) [19], Shen va cs (2010) [20], ching
to cac dang phan Si c6 hiéu qua trong viéc giup
cay lua nép chong chiu lai bénh dom van. Két qua
ghi nhan ¢ thoi diém nay ctng cho thay, viéc
cung cap som phan Si (20 NSG) sé gitup cay lua
nép tang su chong chiu bénh tot hon so véi viéc
cung cap muon (50 NSG).

Bang 2. Ti 1é va chi s6 (%) bénh d6m vin & thoi diém 30 NSLB nhan tao

Chi s6 bénh
Nghiém thue bT;fl Xirly Si Xirly Si Trung binh
& 20 ngay & 50 ngay nghiém thic
CaSiO, 100 71,11a 54,44c 62,78B
Na,SiO4 100 73,33a ol,11c 62,22B
K,SiO, 100 70,00a 56,67bc 63,34B
SLM 100 68,89ab 52,22¢ 60,568
bC 100 80,00a 78,89a 79,45A
Trung binh thoi diém xtr ly 72,67A 58,67B

F (thoi diém) ok

F (thoi diém*nghiém thtc) *

F (nghiém thtc) *

CV %) 9,89

Ghi chu: Trong cung mot cot hay hang, cdc sé co cung ky twr theo sau thi khdc biét khong y nghia ¢
muic 5% qua phép thir Ducan. *: So liéu khdc biét & muic y nghia 5%. **: S6 liéu khac biét & nutc y nghia

1%.

Su tang cuong chong chiu bénh thong qua
cung cap Si co thé tir viec lien két va tich lay Si
trong té bao biéu bi 14, hinh thanh mot rao can co

hoc chong lai su xam nhap ctia ndm gay bénh.

Viéc hinh thanh mot 10p rao can co hoc tir nguén

Si duoc cay hap thu phai can mot khoang thoi
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gian. Khi xtt ly phan Si & 20 NSG va cay duoc lay
nhiém bénh & 55 NSG (tuong tmg 35 ngay sau Xir
ly phan Si) thé hién hiéu qua tang sttc chong chiu
bénh dom van tot & hai thoi diém dau (10 va 20
NSLB) va giam ¢ thoi diém cuéi (30 NSLB). Khi
xtr ly phan Si & 50 ngay va cay lua nép duoc lay
nhiém bénh & 55 NSG (twong tmg 5 ngay sau xu ly
phan Si) cho hiéu qua khong cao & 10 va 20 ngay,
sau d6 dén 30 ngay thi hieéu qua thé hién tot. Sau
khi xtr ly, cac nghiém thtc c6 stt dung Si déu co
hiéu qua lam gidm CSB, gép phan bao vé cay
trong, han ché duoc sy xam nhiém ctia mam bénh.
Ngoai viec han ché dugc bénh thi yéu t6 nang suat
ctia cay lua nép sau xtt ly phan Si hay SLM ciing
duoc chu trong. Cac thanh phan ning suat duoc
ghi nhan 1a s6 bong/chau, s0 hat/bong, khoi
luong 1.000 hat, ti 1lé hat chac, khéi luong
hat/chau.

boi voi chi tieu s6 bong/chau, chi c6 3
nghiém thic phun CaSiO,, K,SiO, va SLM trén cay
ltua nép 50 NSG cao hon c6 y nghia so v6i nghiém

thirc d6i ching. Cu thé, s6 bong/chau cta CaSiO.,
K,SiO,, SLM va doi chimg lan luot 1a 14,50, 13,75,
16,25 va 10,00 bong/chau. So sanh hiéu qua gitra
cac loai Si v6i nhau cho thay, khong cé su khac
biét vé chi tieéu s6 bong/chau. Két qua phan tich
teong tac & bang 3 cho thdy, s6 bong/chau cta
nghiém thice xtt Iy 20 NSG thap hon c6 y nghia
thong ké so voi nghiém thie xtt Iy 50 NSG. Xt ly &
50 ngay cho s6 bong/chau cao hon xtt Iy & 20 ngay
(2,85 bong) (Bang 3). Theo Nguyén Dinh Giao va
cs (1997) [21], Nguyén Ngoc bé (2008) [22], so
bong trén don vi dién tich duoc quyét dinh vao giai
doan sinh truéng ban dau cta cay lua (giai doan
sinh trudng), nhung cht yéu la giai doan tir khi
cay dén khoang 10 ngay trudc khi cé choi toi da,
mat do sa cdy va kha nang nd bui cua laa, diéu
kién canh tac va dat dai, khi hau va ky thuat san
xuat. Nhu vay, viec st dung phan Si hay SLM & 20
NSG c6 thé khong anh huéng dén chi tieu so
bong/chau.

Béng 3. Anh hudng ciia Si d6i véi bénh dém vin trén laa nép qua chi tiéu sé bong trén chau

S6 bong trén chau (bong)
Nghiém thirc Xtrly Si Xir Iy Si Trung binh
¢ 20 ngay & 50 ngay nghiém thuc
CaSiO, 8,75d 14,50ab 11,63
Na,SiO, 11,25bcd 12,25bcd 11,75
K,SiO, 10,25¢cd 13,75abc 12,00
SLM 10,00d 16,25a 13,13
bC 12,25bcd 10,00d 11,13
Trung binh thoi diém xtr ly 10,50B 13,35A
F (thoi diém) *
F (thoi diém*nghiém thtc) *
F (nghiém thtc) ns
CV %) 9,18

Ghi chu: Trong cung mot cot hay hang, cdc sé co cung ky twr theo sau thi khac biét khong y nghia ¢
muic 5% qua phép thir Ducan. *: So liéu khdc biét & mutc y nghia 5%. ns: khédc biét khong y nghia thong ké.
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Vé trung binh s6 hat trén bong, cac nghiém
thitc so sanh theo loai phan hay SLM déu khong
khac biet vé mat thong ké. So sanh gitta hai thoi
diém xit ly, két qua cho thay, viec xt ly & 20 NSG
cho trung binh s6 hat trén bong 1a 58,62, thap hon
c6 y nghia thong ké so vdi két qua tuong tmg ctia
viec xitr Iy & 50 NSG (66,34) (Bang 4). Theo

Nguyén Ngoc bé (2008) [22], s6 hat trén bong tuy
thuoc vao s6 hoa dugc phan hoa va s6 hoa bi thoai
hoa. Hai yéu to6 nay anh hudng boi giong, ky thuat
canh tac, diéu kién thoi tiét, khi hau. Cac diéu kién
nay thuan loi thi s6 gi¢ hoa phan hoa nhiéu, s6 gié¢
hoa thoai hoa cang it. Chinh vi vay, xtt ly chat kich
khang khong anh hudng s6 hat/bong.

Béng 4. Anh hudng ciia Si d6i véi bénh dém vén trén lda nép qua chi tiéu sé hat trén bong

So6 hat trén bong (hat)
Nghiém thire Xirly Si Xirly Si Trung binh
& 20 ngay &50ngay | nghiém thic
CaSiO, 57,87 65,59 61,73
Na,SiO, 61,53 83,46 72,50
K,SiO, 52,08 52,82 52,45
SLM 67,91 57,36 62,64
bC 53,73 72,46 63,10
Trung binh thoi diém xt ly 58,628 66,34A
F (thoi diém) **
F (thoi diém*nghiém thtc) ns
F (nghiém thuc) ns
CV %) 12,62

Ghi chu: Trong cung mot cot hay hang, cdc so co cung ky tir theo sau thi khic biét khong y nghia ¢
muic 5% qua phép thir Ducan. **: S6' liéu khac biét ¢ muic y nghia 1%. ns: khac biét khong y nghia thong

ké.

Két qua phan tich tuong tac (Bang 5) cho
thdy, ti ¢ hat chac & 2 thoi diém xt ly cung mot
loai Si khac biét & muc y nghia 5% vé mat thong
ké. Vé trung binh ti 1é hat chic thé hién qua cach
xtr ly, viec xtt Iy Si & 50 ngay thé hién hiéu qua
cao hon xtt Iy Si & 20 ngay 1a 11,85%, diéu nay thé
hién & 5 nghiém thuc (xtt ly Si & 50 ngay). Doi voi
chi tiéu ti lé hat chéc, tat ca cac nghiém thic xt ly
Si hay SLM & cac thoi diém dat khoang 56 - 84%
va déu khac biét khong y nghia so voi nghiém
thic doi chimg xtt ly nuoc cat. Két qua con ghi

nhan trung binh hat chic cta cac nghiém thiec,
ngoai trit nghiém thic Na,SiO; dat khoang 70%,
déu khac biét khong y nghia so két qua cta
nghiém thttc d6i chung. Ti 1é hat chac cuaa
nghiém thtrc xtt Iy 20 NSG thap hon c6 y nghia so
v6i ti 1é tuong tng cuia nghiém thic xtt Iy 50 NSG
(Bang 5). Ty lé hat chic phu thudc vao s6 hoa
trén gié, dac tinh sinh ly cta cay laa va chiu anh
hudng 16n cua diéu kién ngoai canh, thuong thi
s6 hoa trén gié qua nhiéu sé dé dan dén ti le hat
chac thap [22].
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Bang 5. Anh hudng ctia Si d6i véi bénh d6m vin trén lua nép qua chi tiéu t 1& hat chic

Ty 1é hat chac (%)
Nghiém thie Xirly Si Xirly Si Trung binh
& 20 ngay &50ngay | nghiém thic
CaSiO, 71,23ab 77,69ab 74,46A
Na,SiO, 56,54b 67,81ab 62,18B
K,SiO, 70,98ab 83,76a 71,83AB
SLM 62,40ab 81,26a 71,83AB
bC 68,31ab 78,20ab 73,26A
Trung binh thoi diém xt ly 65,398 77,74A
F (thoi diém) *x
F (thoi diém*nghiém thtc) *
F (nghiém thuc) *
CV %) 15,90

Ghi chu: Trong cung mot cot hay hang, cdc so co cung ky tir theo sau thi khdc biét khong y nghia ¢
muic 5% qua phép thir Ducan. *: S6 liéu khdc biét & muc y nghia 5%. **: S6 liéu khdc biét ¢ muic y nghia

1%.

O chi tieu khei luong 1.000 hat, két qua duoc
ghi nhan ciing tuong tu két qua ti 1é hat chac. Tat
ca cac nghiém thuc khac biét khong y nghia thong
ké so voi nghiém thic doi chimg va khoi luong
1.000 hat dao dong tir 20,47 - 28,87 g. Viéc xt ly
phan Si hoac SLM & 20 ngay va 50 ngay cho thdy,
viéc xit ly som sé gitp tang khoi luong 1.000 hat.
biéu nay thé hién qua khéi luong 1.000 hat cua
nghiém thic xt¢ ly 20 NSG dat 22,75 g, khac biét
co y nghia so voi nghiém thuc xit ly 50 NSG, dat

22,47 g (Bang 6). Kich thuoc hat bi kiém soat chat
ché boi kich thuoc vo trau. Hat 16n hay nhé con
phu thuoc vao ché do dinh duong, luong vat chat
kho tich lay duoc, diéu kién ngoai canh tir lac lam
dong dén khi thu hoach va ky thuat canh tac. Kich
thudc vo trau co thé bi thay déi chut it boi bic xa
mat troi trong hai tuan dau truoc khi tré [22]. Viec
cung cap som phan Si c6 thé da giiap cay lua khoe
manh hon, tich lity duoc nhiéu chat dinh duong
hon, nén khéi luong 1.000 hat da tang.

Béng 6. Anh hudng ctia Si ddi v6i bénh d6m vén trén lia nép qua chi tiéu khéi luong 1.000 hat

Khoi luong 1.000 hat (g)
Nghiem thie Xt Iy Si Xir ly Si Trung binh
& 20 ngay o 50 ngay nghiém thtc
CaSiO, 19,71ab 21,23ab 20,47
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Na,SiO, 20,91ab 21,15ab 21,03
K,SiO, 20,42ab 24,00ab 22,21
SLM 34,85a 22,89ab 28,87
bC 17,86b 23,07ab 22,47
Trung binh thoi diém xtr ly 22,75A 22,47B
F (thoi diém) **
F (thoi diém*nghiém thtc) ns
F (nghiém thtc) ns
CV %) 17,68

Ghi chu: Trong cung mot cot hay hang, cdc sé co cung ky twr theo sau thi khac biét khong y nghia ¢

ké.

Vé chi tieu khoi lugng hat/chau, chi co
nghiém thic phun Na,SiO; & 50 NSG dat khoi
luong hat cao nhat (23,06 g) va khac biét cé y
nghia thong ké so v6i nghiém thirc doi ching xtt ly
nuoc cat & thoi diém tuong tmg (14,71 ). Trung
binh nidng sudt cta cac nghiém thic Si hoac SLM
khac biét khong y nghia & mitc 5%. So sanh hai
thoi diém xtt Iy 20 va 50 NSG, nang suét/chau cta
nghiém thiec xt Iy 50 NSG dat 17,00 g, cao hon co
y nghia so nghiém thic xt Iy 20 NSG (10,49 g)
(Bang 7). Theo Nguyén Ngoc Pe (2008) [22],
nang suat lia duoc hinh thanh va chiu anh hudéng
truc tiép cta 4 yéu t6, gom: S6 bong trén don vi
dién tich, so6 hat trén bong, ti 1é hat chac va khoi
luong 1.000 hat. Cac thanh phan nay 6 lién quan

muic 5% qua phép thir Ducan. **: S6' liéu khac biét ¢ muic y nghia 1%. ns: khac biét khong y nghia thong

mat thiét voi nhau, trong pham vi gi6i han 4 thanh
phan nay cang gia tang thi niang suat lda cang cao
cho dén lac 4 thanh phan nay dat duoc can bing
toi hao thi nang suat dat t6i da. Nhom nghiém thic
xtt ly 50 NSG thé hién hiéu qua & chi tiéu so
bong/chau, s6 hat/bong va ti 1é hat chac. Trong
khi @6, nhom nghiém thirc xir Iy 20 NSG chi cho
thay hiéu qua & khoi luong 1.000 hat. Do d6, khoi
luong hat nép/chau ctia nhom nghiém thic xtr ly
20 NSG thap hon két qua ctia nhém nghiém thic
xtr ly 50 NSG. Két hop két qua CSB dom van va
khoi luong hat, nhom nghiém thic xtt Iy 20 NSG
thé hién ro hiéu qua ¢ cac thoi diém quan sat tir
dau dén 30 NSLB, thé hién CSB th4p hon nhém
nghiém thtc xtr Iy 50 NSG.

Béng 7. Anh hudng ciia Si d6i véi bénh dém vén trén lda nép qua chi tiéu khéi legng hat trén chau

Khoi luong hat trén chau (g)
Nghiém thie Xirly Si Xirly Si Trung binh
& 20 ngay &50ngay | nghiém thic
CaSiO, CaSiO, 10,68¢cd 12,00cd
Na,SiO, Na,SiO, 8,57d 23,06a
K,SiO, K,SiO, 9,70cd 17,17ab

32 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024




KHOA HOC CONG NGHE

SLM SLM 10,53cd 18,05ab
bC bC 13,01bcd 14,71bc
Trung binh thoi diém xtr ly 10,49B 17,00A
F (thoi diém) **
F (thoi diém*nghiém thtc) *
F (nghiém thtc) *
CV %) 11,73

Ghi chu: Trong cung mot cot hay hang, cdc sé co cung ky tir theo sau thi khic biét khong y nghia ¢
mufc 5% qua phép thir Ducan. *: S6'liéu khdc biét & nuic y nghia 5%. **: S0 liéu khac biét & muc y nghia 1%.
Do cay lia nép sau khi xit Iy & 50 NSG cho chéi lua nép da duoc xit ly phan Si & 50 NSG da
hiéu qua vé nang suat (chi tiéu s6 bong trén chau, duoc khao sat.
khoi luong hat trén chau) tot hon so véi xtt ly & 20 3.2. Sy hinh thanh hach ndm R solani trén
NSG va ndm R. solani c6 thé luu tén qua hach nAim  chéi lia nép duoc xtt Iy phan Si & 50 NSG
cudi vu nén dic diém hinh thanh hach nidm trén

Bang 8. S6 luong hach ndm Rhizoctonia solanitrén chéi lia da duoc xitly Si & 50 NSG

Nghiém thic Ngay sau khi @1 be lua
7
CaSiO, 35,25a CaSiO,
Na,SiO, 22,75ab Na,SiO,
K,SiO, 20,25ab K,SiO,4
SLM 18,75b SLM
bC 28,25ab bC
Mtrc y nghia * Mtic y nghia
CV (%) 38,01 CV (%)

Ghi chu: Trong cung mot cot hay hang, cdc sé co cung ky tir theo sau thi khac biét khong y nghia ¢
muic 5% qua phép thir Ducan. *: SO liéu khac biét & muic y nghia 5%. ns: khac biét khong y nghia thong ké.

O 65 NSG, than lda nép da lay nhiém (Hinh 1)  lta, chi nghiém thic SLM c6 s6 hach nim duoc
duoc thu va cat thanh cac doan ngan khoang 8 cm, hinh thanh it nhat, khac biét & muc y nghia 5% so
1 trong boc ni 16ng bit kin va bong gon tim nuéc  véi nghiém thic CaSiO,;, nhung lai khac biét
nham tao 4m d6 cho su hinh thanh hach ndm. Két  khong y nghia so véi nghiém thtc doi ching xt ly
qua cho thdy, & thoi diém 7 ngay sau khi @t choi nudc cat. Cac nghiém thire xtt Iy Si déu c6 s6 hach
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nam hinh thanh khac biét khong y nghia so voi
nghieém thtic d6i chimg nuoc cit. O thoi diém 14
ngady sau khi @ chéi lua, cac nghiém thic déu
khong khac biét nhau s6 luong hach nam vé mat
thong ké (Bang 8). Theo Vit Triéu Man (2007) [3],
ngudn bénh chu yéu 1a hach ndm ton tai trén dat
rudng, soi nim & goc ra va 14 bi bénh con sot lai
sau thu hoach. Hach ndm c6 thé ton tai mot thoi
gian dai sau khi thu hoach lua, tham chi trong diéu

kién ngap nudc van co toi 30% s6 hach gitt duoc
stc song, ndy mam thanh soi va xam nhiém gay
bénh cho vu sau. Nam c6 thé luu ton & dang hach
niam hay khuén ty. Hach ndm c6 kha nang luu ton
trong nhiéu thang & cac diéu kién khac nhau. O
dat kho hay dat 4m, hach ndm d6m vin co6 thé
song it nhat tir 4 - 21 ngay. O diéu kién ngap 7,5
cm trong nudc chdy, hach cé thé song duoc 8
thang.

Hinh 1. Cay lia & cac nghiém thirc tai thoi diém 65 NSG

A: Na,SiO,, B: K,SiO,, C: SLM, D: doi ching

3.3. Anh hudng ctia Si dén kha ning khang
bénh d6m vin va ning suit trén giong lia nép
AG & diéu kién ngoai dong trong vu thu dong
2022

O diéu kién ngoai dong, hiéu qua ctia Si déi
voi bénh dom van duoc danh gia qua cac chi tiéu
TLB, CSB va nang suat thuc thu. TLB cta céac
nghiém thic xtt Iy Si va nghiém thic SLM dao
dong 23,11 - 24,84%, thap hon c6 y nghia thong ke
so voi nghiém thic doi chirng khong xtt ly. Tuong
te, CSB nghiém thttc doi ching cao hon co y
nghia thong ké so voi cac nghiém thuc xt ly qua
cac thoi diém khao sat (65, 75 va 85 NSG). Trong
s6 cac nghiém thirc xtr Iy Si, nghiém thirc CaSiO;
c6 CSB théap nhat (8,17 - 14,59% qua cac thoi diém
khao sat), ké dén 1a K,SiO, (8,29 - 15,98% qua cac
thoi diém khao sat), cudi cung 1a Na,SiO, (9,16 -
17,57% qua cac thoi diém khao sat). Doi voi chi
tiéu nang suat thuc thu, cac nghiém thic xtt ly Si

va nghiém thic SLM déu cao hon c6 y nghia so
voi nghiém thic doi ching, cao nhat 1a K,SiO,
(6,96 tan/ha), tiép theo 1la SLM (6,75 tdn/ha) va
CaSiO; (6,57 tan/ha), cudi cung 1a Na,SiO, (6,27
tdn/ha) (Bang 9). Két qua nay phu hop véi két
qua nghién ctru ctia Zhang va cs (2012) [23],
Zhan va cs (2018) [24] & cay lua, Wang va cs
(2020) [25] & cay Arabidopsis. Phun Si & néng do
1,5 mM giam CSB d6ém van 2,96 lan & giong lua
nhiém Ningjing [23]. Viéc xit ly ré v6i Si giap cay
lua khang bénh buou ré do tuyén trung [24]. Si
cing dugc ghi nhan kich thich tinh khang bénh
swong mai trén cay Arabidopsis [25]. Phun
La,,Siz0,, & nong do 100 mg/L lén tan 14 lua giap
giam CSB dom van khoang 62,4% so véi nghiém
thic doi chung khong xtt ly [26]. Theo Sathe va
cs (2021) [27], tinh kKhang cta Si trén cay lua lién
quan tang hoat dong cac enzyme khang bénh,
tang tich tu cac hop chat khang mam bénh, ciing
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nhu cac hormone lién quan sy khang bénh nhu
ethylene, jasmonic acid va salicylic acid. Ngoai ra,

cay lua duoc cung cap Si ciing ting cac hop chat
lignin, pectin va phenol.

Bang 9. Ning sudt thuc thu, ti 1& va CSB d6m vén & diéu kién ngoai dong

Nghiém | Nang suatthuc | Tilé bénh Chi s6 benh (%)
thic | thu (tin/ha) * 65 NSG 75 NSG 85 NSG
CaSiO, 6,57ab 23,17a 8,17¢c 14,59¢ 14,14c
Na,SiO, 6,27b 24,84a 9,16bc 16,74b 17,57b
K,SiO, 6,96a 23,11a 8,26bc 15,12bc 16,38bc
SLM 6,75ab 24,59a 8,29bc 15,22bc 15,98bc
bC 5,46¢ 32,85b 13,75a 19,36a 19,82a

F * * * * *
CV %) 8,37 19,34 23,51 12,82 11,27

Ghi chu: Trong cung mot cot hay hang, cdc sé co cung ky twr theo sau thi khac biét khong y nghia ¢
muic 5% qua phép thir Ducan. *: So liéu khdc biét & muic y nghia 5%. **: S6 liéu khac biét ¢ nutc y nghia

1%.

4. KET LUAN

O diéu kieén nha luoi, viec xtt ly chat Si & 20
NSG gitp dat hiéu qua gidm bénh dém van & 10
va 20 NSLB, khong thé hién ro hiéu qua trong
viéc gia tang nang suat va cac thanh phan niang
suat. Trong khi do, viec xtt ly Si & 50 NSG gitp
dat hiéu qua giam bénh & 30 NSLB, s6 bong trén
chau va khoi luong hat trén chau. Hiéu qua dat
duoc khac nhau tuy vao loai chat Si. Viéc xtt ly Si
& 50 NSG gitp trc ché sy hinh thanh hach ndm R
solani.

O diéu kieén ngoai dong, nghiem thic CaSiO;
va K,SiO, gitp cay lta nép giam bénh dom van va
dat nang suat tot hon so nghiém thitc Na,SiO,.
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EFFICACY OF TREATING SILICATE COMPOUNDS ON RESISTANCE ABILITY AGAINST SHEATH
BLIGHT CAUSED BY Rhizoctonia solani Kuhn IN GLUTINOUS RICE PLANTS AG
Le Thanh Toan!, Le Thi Huyen Linh?, Le Thi Huynh Vy',
Chau Si Quach!, Phan Thi Anh Tho?, Pham Thi Phuong Thao'
!College of Agriculture, Can Tho University
“Southern Regional Hydrometeorological Center
Summary

Glutinous rice AG is a specialty, creating high economic value for farmers in Mekong delta. In
recent years, sheath blight causes severe damage in glutinous rice AG. On this basis, the present
study was carried out to evaluate resistance ability of glutinous rice AG after treating several
silicate compounds (Si). At first, effect of several Si compounds against sheath blight in glutinous
rice AG was performed under net house conditions was conducted, 10 treatments as CaSiO4-20N,
CaSiO4-50N, Na,SiO4-20N, Na,SiO4-50N, K,SiO4-20N, K,SiO5-50N, SLM-20N, SLM-50N, Control-
20N and Control-50N. The results showed that treatment of Si at 20 days after growing (DAG)
gained good disease reduction at 10 and 20 days after inoculation (DAI), not gained effect on
increasing yield and yield elements. Meanwhile, treatment of Si at 50 DAG showed good disease
reduction at 30 DAI, quantity of panicle per pot and grain weight per pot. Efficacy of each
treatment depends on the kind of Si compounds. The treatment of Si at 50 DAG also inhibited
formation of slerotia of K. solani. At field conditions, two treatments of CaSiO; and K,SiO; helped
glutinous rice plants inhibit sheath blight and gain yield better than treatment of Na,SiOs.

Keywords: Sheath blight, glutinous rice AG, siliacte, Rhizoctonia solani.
Nguoi phan bién: GS.TS. Bui Chi Biru

Ngay nhén bai: 25/8/2023

Ngay thong qua phan bién: 13/9/2023
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DANH GIA DA DANG DI TRUYEN VA CAU TRUC
QUAN THE NGUON GEN XO0AI (Manifera spp.)
BANG CHi THI GBS - SNP

Nguyén Thi Lan Hoa' 2", Tran Dttc Trung', Bui Thi Thu Giang?, Hi Minh Loan?,
Leé Thi Hoa?, Nguyén Hoang', Roland Schafleitner?, Jean Lin®, Nguyén Thi Thanh Thiy*

TOM TAT

Xoai (Mangifera indica 1.) 1a cay an qua co gia tri kinh t€ cao tai Viet Nam. Muc tiéu ctia nghién
ctru ndy nham danh gia mirc @6 da dang di truyén ctia 14 mau giong xoai c6 ngudn goc tir cac tinh
thanh trong ca nudc bang chi thi da hinh don nucleotide (SNP). Ky thuat GBS (Genotyping by
sequencing) duoc ing dung dé phat hién va sang loc 1.860 chi thi SNP chat luong cao va st dung
trong phan tich ciu trac quan thé (bang phan mém STRUCTURE), phan nhém di truyén (bing
cong cu PowerMarker) ciing nhu céac chi s6 di truyén ctia cAc mau giong xoai. Két qua cho thay,
b méu giong nghién cttu c6 mirc do da dang di truyén twong déi cao, dua trén chi s6 da dang gen
GD (0,259) va hé so6 thong tin da hinh PIC (0,227) cta cac chi thi SNP. Bén canh phan nhém cta
mau giong doi chimng nhom ngoai Thanh Tra khac loai, 2 phan nhém méau giong xoai da duoc xac
dinh - m¢t phan nhom bao gém cac mau giong xoai phia Nam c6 nén di truyén déng nhat va mot
phan nhom ctia cac mau giong xoai con lai ¢6 nén di truyén pha tron. Két qua phan anh lich st lai
giong, chon tao khép kin gifta cac mau giong xoai phia Nam da gop phan xay dung co so di

truyén cho cac nghién ctru luu gitr va khai thac nguon gen xoai tai Viét Nam.

Tie khoa: Xoai, Mangifera spp., SNP, GBS, cau triic quan thé.

1. BAT VAN BE

Xoai (Manggifera indica 1.) 1a cay an qua co
gia tri kinh té cao va duoc trong phé bién & cac
vung nhiét doi va can nhiét doi trén thé gioi [1].
Khong chi duoc st dung lam thuc phdm (@n tuoi,
say kho, nudc ép, chat diéu vi...), cac bo phan cua
cay xoai nhu: Ré, than, 14, vo qua, hat... con duogc
stt dung lam vi thudc trong y hoc ¢6 truyén chita
tri mot s6 chimg bénh vé duong tiéu hoda, thiéu
mau, hen suyén... Tinh dén nam 2020, dién tich
canh tac xoai trén toan thé gioi dat khoang 6 triéu
hecta voi /téng san luwong woc tinh 51 triéu tan,
trong d6 An Po va Trung Qudc 1a 2 qudc gia san
xuat xoai hang dau [1]. Viet Nam 1a quoc gia san
xuat xoai ding thtr 13 thé gidi vé quy mo vai dién

! Trung tam Tai nguyén Duoc liéu, Vién Duoc li€u

2 Trung tam Tai nguyén Thyc vat, Vién Khoa hoc Nong
nghiép Viét Nam

* The World Vegetable Center, Taiwan

* Vu Khoa hoc, Cong nghé va Moi truong, Bo Nong nghiép
va Phat trién nong thon

" Email: lanhoanimm@gmail.com

tich canh tac hon 114 nghin ha, tong san luong
hon 940 nghin tan [2]. Day dong thoi 1a mat hang
trai cay xuat khiu thé manh ctia nuéc ta trong
nhitng nam vira qua.

Trong qua trinh sinh trudéng va phat trién, cay
x0ai chiu anh hudéng cta nhiéu yéu t6 sinh hoc
(bénh héo nhanh, bénh loét cay, rudi duc qua...)
cling nhu yéu t6 phi sinh (nhiét do cuc doan, mua
bat thuong, nhiém man...). Thém vao d6 bién doi
khi hau, moéi de doa chinh cho san xuit nong
nghiép, ciing gy ra nhiéu tac dong tiéu cuc anh
hudng truc ti€p dén nang suat va chat luong qua
xoai [3]. Chinh vi vay, nghién cttu danh gia da
dang di truyén nhiam lam sang td quan hé di
truyén gifra cac mau nguon gen va tim kiém, xac
dinh nhing bién di di truyén lién quan dén tinh
trang co loi 1a hoat dong quan trong, quyét dinh
dén su thanh cong ctia cong tac chon tao, cai thién
giéng xoai. Tuong tu cac loai cay trong khac, da
dang di truyén gitta cdc ngudén gen xoai cé thé
duoc danh gia thong qua dac diém hinh thai hoac
kiéu gen ADN hodc két hop ca hai. Panh gia cac
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chi tiéu hinh thai la phuong thic don gian va
nhanh chéng nhat dé xac dinh cac mau nguén gen
tiém nang. Trong khi d6, chi thi phan t& véi wu
diém phan anh chinh xac ban chat di truyén ma
khong chiu tac dong cua diéu kién moi truong 1a
cach tiép can phd bién trong cac nghién ctru danh
gi4 da dang di truyén.

Céac nghién cttu danh gia da dang di truyén
nguodn gen xoai da duoc thuc hién st dung hé chi
thi ngau nhién khong can thong tin trinh tu hé gen
doi twong nghién ctru nhu: RAPD [4], ISSR [5],
ScoT [6, 7] va chi thi dic hiéu phat trién dya trén
thong tin hé gen nhu SSR [8, 9], InDel, SNP [10].
So v6i cac loai chi thi phan t&r khac, chi thi SNP
duoc xac dinh c6 nhiéu wu diém vuot troi nhu: Chi
thi dong troi, cé so luong 16n va phan bo dong déu
trén toan hé gen. Tuy nhién, viéc phat trién va ing
dung thi SNP trén quy mo 16n bi han ché bdi cac
yéu cau vé ky thuat ciing nhu trang thiét bi nghién
ctru hién dai va dat tién hon so voi cac loai chi thi
phan tit khac. Bén canh do, cac loai thuc vat
thuong c6 hé gen lon va phic tap voi ty 1é cao
trinh tu lap, trong d6 nhiéu loai chua dugc giai ma
hé gen hoan chinh ciing 1a tré ngai chinh trong
viéc tng dung chi thi SNP.

Cung v6i sy phat trién ctia cong ngheée giai
trinh tu thé hé moi, ky thuat xac dinh kiéu gen

thong qua giai trinh tu (GBS-Genotyping-By-
Sequencing) da tr¢ thanh lua chon t6i wu cho cac
nghién cttu danh gia da dang di truyén nguon gen
thuc vat & quy mo toan hé gen [11]. Gan day hé
gen xoai duoc giai ma day da [12, 13] da cung cap
co s dix lieu trinh tu rat hitu ich, tao diéu kién cho
viéc tng dung ky thuat GBS phuc vu danh gia da
dang di truyén va xa hon la cong tac chon tao
giong xoai bang chi thi phan tt.

Trong nghién ctru nay, su da dang di truyén
gitta b0 mau ngudn gen xoai thu thap tir mot s6 dia
phuong trong ca nudc lan dau tién duoc danh gia
bang ky thuat GBS. Két qua nghién cttu nay cung
cap co so khoa hoc cho viéc lua chon nguén gen
xoai phu hop cho cong tac bao tén va chon tao
gidng xoai mai trong thoi gian téi tai Viet Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Mau 14 non ctia 21 mau giong xoai dai dién &
cac dia phuong trén ca nuéc va mau Thanh tra st
dung lam d6i chitng nhém ngoai (outgroup) duoc
thu thap tir Vueon Bao ton ctia Vién Khoa hoc Ky
thuat Nong 1am nghiép mién nui phia Bac, Vién
Nghién cttu Rau qua va Vién Cay dn qua mién
Nam. Ky hiéu, tén mau giong va thong tin lién
quan duoc thé hién ¢ bang 1.

Bang 1. Danh sach mau gidng xoai sit dung trong nghién ctru nay

STT Teén giong Ky hiéu Ngudn goc Tén khoa hoc
1 Xoai cat Yén Chau M1 Son La* Mangifera indica
2 Xoai Yén Minh vo hong M2 Ha Giang* Mangifera indica
3 Xoai Yén Minh qua dai M3 Ha Giang* Mangifera indica
4 Xoai Van Du M4 Pha Tho** Mangifera indica
5 Xoai Kim Hoang M5 Pha Tho** Mangifera indica
6 Xoai tuong M6 Bén Tre*** Mangifera indica
7 Xoai Thanh Ca M7 Tién Giang*** Mangifera indica
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8 Xoai Tt quy Vinh Long M8 Vinh Long*** Mangifera indica
9 Xoai Hon phan Can Tho M9 Can Tho*** Mangifera indica
10 Xoai Cat trang Tién Giang M10 Tién Giang*** Mangifera indica
11 Xoai budi xanh M11 Tién Giang*** Mangifera indica
12 Xoai com Mi12 Khanh Hoa*** Mangifera indica
13 Xoai Tan Quang M13 Tién Giang*** Mangifera indica
14 Xoai nghé Tién Giang M14 Tién Giang*** Mangifera indica
15 Xoai cat mat M15 Khanh Hoa*** Mangifera indica
16 Xoai ngot Bén Tre M16 Bén Tre*** Mangifera indica
17 Xoai xiém gion M17 Bén Tre*** Mangifera indica
18 Xoai L&t Phung Tién M18 Bén Tre*** Mangifera indica
19 Thanh Tra M19 NA*** Bouea oppositifolia
20 Xoai cat nghé M20 NA* Mangifera indica
21 Xoai cat chu M21 NA** Mangifera indica
22 Xoai cat Hoa Loc M22 Tién Giang*** Mangifera indica

Ghi chu: NA - Khong co thong tin; * Thu tai Vién Nghién ciu Rau qua,; ** Thu tai Vién Khoa hoc Ky
thuat Nong lam nghiép mién nui phia Bac; *** Thu tai Vién Cay an qud mién Nam.

2.2. Phuong phap nghién ctru

Téch chiét ADN tong so:- 100 mg 1a cia moi
mau nguon gen xoai duoc st dung dé tach chiét
ADN téng s6 bing DNeasy Plant Mini Kit
(Qiagen) theo huéng dan ctia nha cung cap. Tinh
nguyén ven, do tinh sach va nong do cac mau
ADN tong s6 duoc danh gia thong qua dién di trén
gel agarose 1% va do do hap thu quang bang thiét
bi NanoDrop™ 2000.

Chuén bi thir vien GBS va gidi trinh tir. ADN
téng s6 ctia cac mau nguon gen xoai duoc dinh

40

lwong doéng nhat vé néng do 25 ng/pL trude khi
phan cit bdi enzyme gioi han ApeKl (New
England Biolabs) tai 75°C trong 3 gio. Thu vién
GBS duoc thiét 1ap theo quy trinh cta Elshire va
cs (2011) [11] va duoc gwi di giai trinh tu mot
chiéu (single-end read, voi chiéu dai 150 bp) trén
hé thong Illumina HighSeq 2500 tai cong ty
Yourgene Health (Pai Loan).

Xur ly trinh tir va phén tich xdc dinh kiéu gen
SNP: Trinh tu tho cta tirng mau nguon gen xoai
duoc kiém tra xtt ly loai bo adapter va cac viung
trinh tu chat lwong kém biang cac cong cu FastQC
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va Cutadapt voi cac thong s6 theo quy trinh cta
Elshire va cs (2011) [11]. Cac doan trinh tu sau d6
duoc anh xa (mapping) 1én hé gen tham chiéu cia
giong xoai Alphonso (ma Genbank: GCF_
011075055.1) [10] bang cong cu Bowtie2 dé phat
hién va sang loc bién di trinh ty (multi - variant
detection) gitta cac mau nguon gen xoai trén nén
tang g6i cong cu NGSEP [14]. Dua trén tiéu chi
chat luong gidi trinh tu tai vi tri SNP (Q-score) >
20, tan so allen thtt yéu (MAF — minor allele
frequency) > 0,01 va ty lé khuyét thiéu di liéu tai
moi locus SNP <10%, dit lieu ki€éu gen SNP dat yeu
cau gitta cac mau nguon gen xoai duoc trich xuat
cho cac phan tich tiép theo.

Phan tich cdu tric quan thé xdc dinh cdc chi
s0 da dang di truyén va xdy dung mo hinh phan
nhom: Cau truc quan thé ctia bo mau giong xoai
duoc x4ac dinh bang cong cu STRUCTURE véi 10
lan kiém chtmg doc lap & mdi gia tri Ktix 1 - 10
(s6 quan thé tinh toan dua trén dir liéu kiéu gen),
25.000 burnin va 50.000 MCMC theo mé hinh
hén tap. Két qua phan tich sau d6 duoc xit ly
bang cong cu STRUCTURESELECTOR va xac
dinh gia tri s6 quan thé K t6i wu theo phuong
phép ctia Evano [15]. Gi4 tri hé so thanh vién ¢ >
0,8 duoc ap dung dé phan dinh cac mau giong
X04i vao cac quan thé, trong khi d6 mau giong voi
gia tri ¢ < 0,8 duoc xem 1a co nén di truyén lan
tap. Cac tham so di truyén, phan tich thanh phan
chinh Principal Coordinates Analysis - PcoA,
phan tich khoang cach di truyén dua trén tham so6
Nei 1983 va phan tich AMOVA xac dinh phuong
sai di truyén & 2 cap do: (i) Gitra cac quan thé va
(ii) Trong cac quan thé duoc phan nhom dua trén
gia tri K toi wu duoc thuc hién trén phan mém
PowerMarker V3.25 [16]. Phan nhom di truyén
Neighbor-Joining dugc mé6 hinh héa bang phan
mém MEGA 11.

3. KET QUA NGHIEN CUU VA THAO LUAN

Cong tac thu thap, luu gitt va danh gia nguon
gen xoai, dac biet 1a cac nguédn gen dia phuong va
mau giong tir cac loai hoang dai c6 y nghia vo
cung quan trong, mang tinh quyét dinh dén su
thanh cong ctia cong tac chon, tao va phat trién
gidng xoai madi. Pac biét trong boi canh phat trién
san xuat hang hoéa, sy x6i mon da dang di truyén

ngudn gen xoai dia phuong mang nhimg dic tinh
quy sé la nhitng mat mat kho bu dap cho nghién
ctru nang cao chat luong va kha nang chong chiu
cac diéu kién bat thuan vo sinh va hitu sinh cta
cay xoai [17].

3.1. Phan tich GBS va cac chi s6 da dang di
truyén dua trén chi thi SNP

Cung v6i sy phat trién ctia cong ngheée giai
trinh tu, cac chi thi phan tt dva trén trinh tw ADN
(SNP, InDel) v6i uru diém s6 lwong va tan suat trén
hé gen lon, mirc do da hinh cao, kha nang tai lap
va do tin cay cao da trd nén phd bién va dan thay
thé cac thé hé chi thi phan t& dua trén phan tng
khuéch dai PCR (SSR, ISSR, RAPD...). V¢i su tién
b6 khong ngimg cta cong nghé giai trinh tu thong
luong 16m, ky thuat GBS c6 thé danh gia kiéu gen
ctia mot s6 luong 16n cac da hinh trinh ty SNP &
quy mo trén toan hé gen vé6i hiéu suat cao va chi
phi thap [18]. Trong nghién cttu nay, téng so6 22
thu vien GBS da duoc thiét 1ap cho b6 mau giong
xoai nghién ctu. Tuy nhién, qua danh gia chat
luong thu vién GBS, 7 thu vién ctia cac mau: M05,
M08, M09, M11, M13, M18 va M22 khong dat yéu
cau cho giai trinh tu. Vi vay buoc giai trinh tw cho
cac thu vien GBS duoc tién hanh cho 14 mau
giong xoai va 01 mau thanh tra M19 va tao ra
12.815.809 doan doc véi chat luong cao. S6 luong
doan doc thu duoc tir m6i mau giong bién thién tir
304.093 (M10 - Xoai Cat trang Tién Giang) dén
1.444.961 (M04 - Xoai Van Du), trung binh la
854.387,27 doan doc cho mdi mau giong. Dit liéu
trinh te GBS sau @6 duoc anh xa lén hé gen tham
chiéu ctia giong xoai “Alphonso” véi trung binh
417.792,87 doan doc/thu vién (48,9%) anh xa thanh
cong. Trong d6, mau M02 (Xoai Yén Minh vo
hong) c¢6 ty 1é anh xa thanh cong cao nhat (62,28%)
va M19 (Thanh Tra) cé ty lé anh xa thap nhat
(20,07%). Do mau giong M19 (Thanh Tra) khong
thuoc chi Mangifera, két qua nay phan anh dung
kha nang anh xa dit lieu GBS tir cac mau khac loai
lén hé gen tham chiéu cta xoai.

Trinh tu GBS cta 15 mau anh xa thanh cong
trén hé gen tham chiéu bang géi cong cu NGSEP
da xac dinh duoc 25.632 bién di trinh tu thuoc cac
nhom khac nhau (SNP, InDel, STR va cac loai bién
di da alen khac). Trong @6, c6 1.860 SNP hai alen
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(bi-allelic SNP) c6 ty le khuyét dir lieu <10% da theo vi tri trén ving gen duoc thong ke tai bang 2
duoc lua chon cho cac phan tich ti€p theo (mat do va hinh 1.
trung binh 5,19 Mbp/1 SNP). Phan loai cac SNP

Béng 2. Thong ké phan loai cac SNP x4c dinh tir dit lieu GBS ctia 15 miu giéng xoai

Phan loai S6 luong SNP
Téng s6 1.860
SNP trén viing ma hoa (coding) 1.115

Bién di déng nghia (synonymous variant) 426

Bién di sai nghia (missense variant) 480
Mat bo ba két thuc (stop lost) 1
Tao bo ba két thuc (stop gained) 4
Mat bo ba khoi dau (start lost) 0
Bién di ving bat dau cat noi (dau 5’ intron) (splice donor variant) 0
Bién di ving tiép nhan cat noi (dau 3’ intron) (splice acceptor variant) 0
Bién di viing cat noi trong exon (exonic splice region variant) 3
Bién di ving cat ndi (splice region variant) 26

Bién di ving 5’ UTR (5’ UTR variant) 74

Bién di viing 3’ UTR (3’ UTR variant) 101
SNP trén cac viing ma hoa khac (Other coding) 0
Bién di trén cac exon khong ma hoa (non coding transcript exon variant) 0
Bién di viing phia trudc phién ma (upstream transcript variant) 88
Bién di viing phia sau phién ma (downstream transcript variant) 40

Bién di vung intron (intron variant) 205

Bién di ving lién gen (intergenic variant) 412
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Hinh 1. Biéu @6 cac nhém bién di di truyén phan bd theo tin s6 allen phu (MAF) ciia chi thi SNP xac
dinh duoc tir bo 15 méiu giong xoai bing ky thuat GBS

Ngoai 3 SNP trén cac contig/scaffold chua
duoc lap rap vao bo nhiém sic thé (NST) cua
giong xoai Alphonso, 1.857 SNP phan b6 trén timng
NST voi so luong bién dong tir 41 (NST s6 16) dén
168 (NST so 01) (Hinh 2A-B). So voi nghién ctru
cua Wang va cs (2020) [12] st dung ky thuat giai
trinh tu lai hé gen (whole genome re-sequencing)
xac dinh duoc hon 19 triéu SNP tir bo 52 mau
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giong xoai hay phan tich hé phién ma ctia Mahato
va cs (2016) [19] xac dinh duoc hon 22 nghin SNP,
nghién ctu nay ap dung ky thuat GBS c6 do che
pha thap (low-coverage GBS) [20] nén sO luong
SNP thu duoc qua phan tich GBS la tuong doi
thap. Mac du vay, so6 luong 1.857 chi thi SNP chat
luong cao xac dinh tir 15 mau giong hoan toan dap
ung duoc muc tiéu danh gia da dang di truyén.
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Hinh 2. M6 hinh (A) va biéu @6 (B) phan b ctia 1.857 SNP ciing cac hé sé di truyén trén 20 nhiém sic
thé hé gen tham chiéu ciia giong xoai “Alphonso”
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Dua trén kiéu gen SNP, cac thong so6 di truyén
da duoc xac dinh cho bo mau giong xoai nghién
ctru. Theo d6, he so thong tin da hinh P/C ctia cac
locus SNP bién thién trong khoang 0,117 - 0,375
voi gid tri trung binh theo ttmg NST thap nhat va
cao nhat ghi nhan lan luwot & NST 20 (0,211) va
NST 5 (0,256). Tuong tu, chi s0 da dang gen
(Gene diversity — GD) cta cac locus SNP nghién
ctru bién thién trong khoang 0,116 - 0,500, gia tri
trung binh theo ting NST théap nhat va cao nhat
ghi nhan lan luot & NST 20 (0,238) va NST 5
(0,300) (Hinh 2B).

Heé s6 thong tin da hinh P/C 1a chi so giap
danh gia hiéu qua cta chi thi phan ttr trong
nghién ctru di truyén mot quan thé nhat dinh va
luon co gia tri toi da < 0,5 doi voi cac chi thi SNP
2 alen (khi c6 2 alen cung xuat hién trong quan
thé voi tan suat bang nhau) [21]. Trong nghién
ctru nay, gia tri trung binh cua hé s6 PIC dat
0,227 cho thdy, bo chi thi SNP xac dinh bang ky
thuat GBS c6 hiéu qua trong danh gia da dang di
truyén b0 mau giong nghién ctu. Trong khi do,
chi s6 da dang gen GD - biéu hién cho mutc do
bién di di truyén trén co s ty 1é cac alen cta cac
locus duoc phan tich trong quan thé - dat trung
binh 0,259 cho thay, muc bién di di truyén tuong
do6i cao ctia bo mau giong xoai nghién ctu [22].
Két qua nay phan anh dung ngudn goc thu thap
tir nhiéu tinh, thanh trong ca nudéc cua bo mau

==K =#=LnP(K) trung binh
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150 -21.000 .
c
a
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¥ 100 3
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S6 quan thé K

giong xoai nghién ctru.
3.2. C4u truc quan thé ctia bo miu gidng xoai

Nhim xac dinh moé hinh céu trac di truyén cta
bo 15 mau giong xoai nghién ctru, phan tich phan
nhom bang phan mém STRUCTURE da duoc thuc
hién voi bo dix lieu 1.857 SNP duoc xac dinh trén
20 NST tham chiéu cta giong xoai “Alphonso”.
Két qua phan tich STRUCTURE du doan s6 quan
thé K t6i uu trong bo mau nghién ctru 1a 2 (dua
trén chi s6 AK) hodc 3 (dua trén gia tri trung binh
LnP(A)) (Hinh 3A). Két hop vo6i thong tin phan
loai ctia mau doi chimg nhom ngoai M19 (Thanh
Tra Bouea oppositifolia, khong thuoc chi
Mangifera), s6 quan thé t6i uu 1a 3 duoc lua chon.
Theo @6, M19 la mau giong duy nhat c6 nén di
truyén thuoc quan thé K7 (hé s6 thanh vién gy, =
1), hoan toan khac biét so véi cac mau giong xoai
con lai. TAm mau giong xoai (MO01, M06, M10,
M12, M16, M17, M20 va M21) c6 nén di truyén
dong nhat cao thuoc quan thé K2 (g, = 0,99 ~ 1).
Trong khi do, nén di truyén clia sau mau giong
con lai 1a pha tron gitra quan thé K2va K3véi ty lé
khac nhau. Nam mau giong (M03, M04, M07, M14
va M15) c6 nén di truyén pha tron (gia tri g < 0,8)
gitta quan thé K2va K3 (qx = 0,21 ~ 0,50va qy; =
040 ~ 0,78). Rieng mau giong M02 c6 nén di
truyén dong nhat cao thuoc quan thé K3 (gu; =

0,95) (Hinh 3B).
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Hinh 3. Két qua phan tich c4u tric quan thé bo miu giong xoai bing chi thi SNP. (A) Biéu dé xac dinh
s0 quan thé Ktoi vu. (B) Cau tric quan thé cia by 15 miu gidng xoai véi gia tri s6 quan thé t6i wu K= 3.
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Phan tich thanh phan chinh PCoA cho két qua
phan nhom bo mau giong xoai tuwong dong voi két
qua cau truc quan thé STRUCTURE. Phan nhom 2
(gdm cac mau giong tng voi quan thé K29 va phan
nhém 3 (gém cac mau giong c6 nén di truyén pha

-10 0 10 20

PC2

PC1

tron gitra quan thé A2va K39 tach biét ro rang voi
phan nhém 1 (mau giong M19 tng véi quan thé
K1) trén biéu d6 phan b6 dua trén hai thanh phan
chinh dau tien PC1 va PC2 dai dién 43,24% bién di
tich lay.

30 40

10

5 ® Phan nhém 1
Phan nhom 2
0 Phan nhéom 3

-10

Hinh 4. Phan nhém thanh phan chinh PCoA ctia by 15 miu giéng nghién cttu

3.3. Phan nhém di truyén boé mau giong xoai

Dua trén ki€éu gen SNP cta bo0 mau giong
nghién ctu, mirc do khac biét di truyén cta cac
mau giong da duoc tinh toan dua trén cong thiec
Neil983 bang phan mém PowerMarker. Gia tri
khoang céach di truyén trung binh ctia cac cip mau
giong 1a 0,222; dao dong tir 0,010 (M20 va M21)
dén 0,497 (M10 va M19). Cay phan nhom
Neighbor-Joining dua trén ma tran khoang cach di
truyén Neil983 phan chia 15 mau giong thanh 3
phan nhom. Tuong dong véi két qua phan tich ciu
trac quan thé va phan tich thanh phan chinh
PCoA, phan nhém I bao gom mau giéng doi ching
nhom ngoai (M19 - Thanh Tra) thudc loai Bouea
oppositifolia tach biét voi 2 phan nhom con lai.
Phan nhom II bao gom 8 mau giong xoai, phan lon
1a cac mau c6 nguon goc thu thap tir cac tinh phia
Nam va c6 nén di truyén déong nhat (thuoc quan
thé K2). Mau giong M01 (Xoai cat Yen Chau - thu
thap tir phia Bic) thuoc phan nhom II goi y vé
ngudn goc du nhap tir cac tinh phia Nam ctia mau
giong nay. Phan nhom III bao gom 6 mau giong,
trong d6 3 mau giong M03 (Xoai Yén Minh qua
dai), M14 (Xoai nghé Tién Giang) va M15 (Xoai
cat mat) co6 vi tri phan nhom tuong doi gan voi
phan nhém 11, véi nén di truyén pha tron can bang
gitta quan thé K2va K3 da duoc xac dinh béi phan

tich cdu trac quan thé (Hinh 3B). Trong khi do,
cac mau giong con lai cia phan nhom IIT 1a M02
(Xoai Yén Minh v6 héng), M04 (Xoai Van Du) va
MO07 (Xoai Thanh Ca) c6 quan hé di truyén tuong
d6i gan nhau va phan biét khac r6 voi phan nhom
II v6i nén di truyén dong nhat cao hon véi quan
thé K3 (Hinh 5).

Ngoai phan nhom I do chi c6 mot mau giong
M19, cac thong s6 di truyén trung binh da duoc
xac dinh cho cac phan nhom II va III. Theo do,
khoang cach di truyén Neil1983 giita 2 phan nhom
dat 0,667 va cac chi so6 H, GD va PIC cua phan
nhom III (1an luot 14 0,251, 0,342 va 0,287) cao hon
ctia phan nhéom II (lan luot la 0,167, 0,233 va
0,199). Bén canh @6, phan tich phuong sai di
truyén AMOVA cho thay, chi c6 1% bién di di
truyén xay ra gitta phan nhom II va III, trong khi
d6 99% bién di ghi nhan duwoc trong cac phan
nhom. Gia tri PhiPT gitta hai phan nhém chi dat
0,014 va khong co6 y nghia thong ké (p = 0,322).
Két qua nay cho thdy, cac mau giong xoai thuoc
phan nhom III ¢6 tinh da dang di truyén cao hon
so voi phan nhom II va phu hop voi két qua phan
nhom di truyén. Tuong quan di truyén ciing goi y
kha nang két hop cac mau giong thuoc hai phan
nhom nay trong cac t6 hop lai nham thu duogc bién
di c6 loi vé wru thé lai cao nhat.
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© M20 (Xodi cét nghé)

O M21 (Xoai cét chu)

© W16 (Xoai ngot Bén Tre)

© M10(Xoai cét trang Tién Giang)

i
-

© Mo6 (Xodi twrgng)

O M17 (Xoai xiém gion)

© Mo1 (Xoai cét Yén Chéu)

© M12 (Xoai com)

M03 (Xoai Yén Minh qua dai)

M14 (Xoai nghé Tién Giang)

M15 (Xoai cat mat)

MO7 (Xoai Thanh Ca)

M02 (Xoai Yén Minh vé hdng)

M04 (Xoai Vén Du)

& W19 (Thanh Tr3)

Hinh 5. Cay phan nhém di truyén ctia cac mau giong xodi dira trén 1.567 chi thi SNP x4c dinh tir dit lieu GBS.
Ky hiéu 3 phan nhém tuong ting véi két qua xac dinh ciu tric quén thé ctia b mau gidng nghién ctru

Tai Viét Nam cac chi thi phan tt dua trén ky
thuat PCR da duoc st dung trong danh gia da
dang di truyén cac mau giong xoai. Nguyén Thi
Lang va cs (2020) [9] da sit dung 31 chi thi SSR dé
phan nhom 30 mau dai dién cho 16 giong xoai
thanh 4 nhom chinh, trong do6 c6 7 giong nhap noi,
thu thap & déng bang song Ctru Long. Tuong tmg
voi mic do tuong dong di truyén dao dong trong
khoang 47 - 100%, két qua phan nhom phan anh
ding nguon géc cta nhém cac mau gidng xoai
nhap noi va xoai Viet Nam déng thoi cho thay, su
khac biet kiéu gen khong dang ké gitta cac mau
giong xoai Viet Nam. Trong khi d6, Nguyén Thi
Thanh Nha va cs (2021) [7] da danh gia kiéu gen
30 mau dai dién cho 13 giong xoai thu thap & cac
tinh mién Trung va Nam b6 bang 22 chi thi SCoT.
Cac mau giong xoai c6 muc do6 twong dong di
truyén tuong doi cao (trong khoang 83 - 97%) va
duoc phan thanh 2 nhém chinh. Hai nghién ctu
tréen st dung céac chi thi phan t da alen voi so
lwong alen trung binh dat 4,1 (chi thi SSR) va 15,2
(chi thi SCoT), do d6 c6 chi s6 PIC cao hon so voi

ghi nhan dua trén chi thi SNP trong nghién ctu
nay. Két qua tuong tu ciing da duoc ghi nhan &
nghién ctru phan tich di truyén st dung chi thi
GBS-SNP cta Pavan va cs (2018) [18], Cericola va
cs (2018) [20].

Cac cong bo truoc day cing cho thay, mot so
luong chi thi SNP gi¢i han c6 thé dam bao phu
hop cho nghién cttu da dang di truyén va phan tich
cau trac quan thé & xoai. Thong qua gidi trinh tu
hé phién ma tir mau la ctia mot s6 giong xoai An
bo, Singh va cs (2016) [23] da phat trién va lua
chon 1.159 chi thi SNP chat luong cao dé danh gia
phan chia 84 giéng xoai tai An Po thanh 2 phan
nhom cé nén di truyén twong quan véi ngudn goc
thu thap, trong d6 c6 mot phan nhom cé nén di
truyén pha tron ro rét. Trén quy mo lon hon voi
b0 106 mau giong xoai thu thap trén toan thé gioi,
Warschefsky va cs (2014) [24] da xac dinh duoc
612 chi thi SNP chat luong cao tir dit lieu RADseq.
Két qua phan tich phan nhém va céu truc di truyén
da cho thdy, nhom cac mau giong xoai khu vuc
Pong Nam A c6 nén di truyén déng ngudn véi chi
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mot so it mau giong cé nén di truyén pha tron tir
cac mau giéng An Po, chau Phi va chau My.
Tuong tu, chi voi 272 chi thi SNP, nén di truyén
ctia bo 208 mau giong xoai & Australia da duoc xac
dinh thudc 4 phan nhom, trong d6 phan nhéom cac
mau giong xoai Pong Nam A c6 su khac biet di
truyén ro rang voi cac phan nhom con lai [25]. Cac
két qua trén thong nhat voi nghién cttu nay, mac
du s6 luong mau giong dugc phan tich khong lon
nhung viéc stt dung bo chi thi SNP phan bo trén
toan hé gen da giup phan dinh nguon goc di
truyén va tuong quan véi vung dia ly ctia cac mau
giong xoai Viet Nam. Bén canh d6, nén di truyén
déng nhat duoc ghi nhan & 2/3 s6 mau giong
nghién ctru phu hop véi cac nghién ctru da cong bo
truoc day [7, 9] va co thé xem la dac diém di
truyén dac trung clia nguon gen xoai Viét Nam,
mac du trai qua lich st lai tao, chon loc tuong doi
dai ké tir khi dwoc du nhap tir An Do [23].
4. KET LUAN

Trong nghién cttu nay, lan dau tién ky thuat
GBS duoc 4p dung nham xac dinh kiéu gen SNP
phuc vu danh gia da dang di truyén va phan tich
quan thé ctia bo mau giong xoai Viet Nam. Thong
qua 1.860 chi thi SNP chat luong cao phan b6 trén
toan hé gen, cac mau giong xoai nghién ctru duoc
xac dinh c6 muic do da dang di truyén trung binh.
Trong khi do, phan tich cdu truc quan thé cho
thdy, 2 nhom voi nén di truyén khac biet: Nhom co
nén di truyén dong nhat (cac mau giong xoai phia
Nam) va nhom c6 nén di truyén pha tron (cac mau
giong xoai phia Bic va phia Nam). Két qua nay
khong chi gop phan tao 1ap co s& di truyén cho
cong tac luu gitr va phat trién ngudn gen xoai ma
con minh ching cho hiéu qua va tinh kha thi cta
viéc trién khai ky thuat GBS tai Viet Nam.
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ASSESSMENT OF GENETIC DIVERSITY AND POPULATION STRUCTURE OF MANGO
(Mangifera spp.) GERMPLASMS USING GBS - BASED SNP MARKERS

Nguyen Thi Lan Hoa' 2, Tran Duc Trung?, Bui Thi Thu Giang!, Ha Minh Loan’,
Nguyen Hoang?, Roland Schafleitner®, Jean Lin®, Nguyen Thi Thanh Thuy*
! National Institute of Medicinal Materials
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Summary
Mango (Mangifera indical.) is an economically significant fruit tree in Vietnam. This study aims
to evaluate the genetic diversity of 15 mango accessions collected nationwide using single
nucleotide polymorphism (SNP) markers. The GBS (Genotyping by sequencing) technique was
applied to explore and screen 1,860 high - quality SNP markers, which were then utilized in
population structure analysis (using the STRUCTURE v.4.3 software) and genetic clustering
(using the PowerMarker v.3.25 software) as well as determining genetic indices among collected
mango samples. The results showed that the studied mango accessions harbor a relatively high
level of genetic diversity, as demonstrated by the genetic diversity index (GD) and the
polymorphic information coefficient (PIC) determined based on the SNP markers. In addition to
the subgroup of the out-group, interspecific Thanh Tra accessions, two subgroups of the mango
accessions were identified - one consisting of southern - originated accessions with a
homogeneous genetic background and one of the remaining accessions having an admixture
genetic background. This result reflected the history of closed breeding and selection among

mango varieties in the southern region. It might contribute to an essential genetic foundation for
research in the conservation and exploitation of mango genetic resources in Vietnam.

Keywords: Mango, Mangifera spp., SNP, GBS, population structure.
Nguoi phan bién: TS. Le Thi Tuyét Cham
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NGHIEN CUU PHUONG PHAP KHU TRUNG VA NHAN
NHANH /V VITRO CAY HOA GIAY CAM THACH DO SEN
(Bougainvillea ‘Tropical Rainbow’)

TOM TAT

Phan Diém Quynh" ", Ha Thi Loan’,
Nguyén Tran Phuéc Huy?, Nguyén Kim Thity®

Nghién cttu duoc thuc hién nham xac dinh nong do chat khir tring, thoi gian khtt tring va moi
truong nhan nhanh thich hop gép phan hoan thién quy trinh nhan giéng in vitro cay hoa gidy
Cam thach d6 sen. Cac thi nghiém stt dung moi truong co ban MS (Murashige, Skoog, 1962) va
WPM (Woody Plant Medium, Lloyd, McCown, 1981) c6 b sung chat diéu hoa sinh trueong. Mau
nuoi cay la doan chéi ngon dai 5 cm ctia cay hoa gidy Cam thach 1 nam tudi. Két qua nghién ctu
cho thdy, st dung chat khtt trung Javel theo ti & 1 Javel: 3 nudc, xit ly trong thoi gian 20 phut cho
ti & mau song vo trung cao nhat dat 82,22%. Moi truong thich hop dé tao chdi trong nhan giong in
vitro cay hoa gidy 1a WPM + 3,0 mg/L BA + 30 g/L sucrose + 7 g/L agar cho ty 1é tao chéi cao
nhat, dat 100% sau 10 tuan nuoi cdy. Moi truong WPM bé sung 1,0 mg/L BA 1a thich hop cho

nhan nhanh chéi hoa gidy in vitro.

Tt khoa: In vitro, cdy hoa gidy, khit tring, choi ngon, chat diéu hoa sinh truong thuc vat.

1. BAT VAN BE

Tt lau, cay hoa gidy Tra Vinh da tré thanh
thuong hiéu néi ti€éng thu hut cac thuong lai tir
cac tinh, thanh pho nhu: Bén Tre, Dong Thap,
Binh Duong, thanh phé Ho Chi Minh tim dén dat
hang méi dip xuan vé Tét dén va hoa gidy trong
chau tré thanh san phdm thwong mai cé gia tri
kinh té cao. Hién nay, trén dia ban thanh pho Tra
Vinh c6 2 lang nghé hoa kiéng ¢ 4p Vinh Yén, xa
Long Dt va 4p Long Binh, phuong 4. Dién tich
dat trong hoa cta 2 lang nghé 1a 35 ha véi cac
chtng loai hoa kiéng nhu: Hoa gidy, hoa cuc, van
tho, hué tring, mai vang... Bén canh nhiing
giong hoa gidy co tir lau doi nhu: Van hoa lau,
Cao boi, Gidy ta.... nhiéu giong hoa gidy nhap noi
te Thai Lan, Trung Quéc, Singapore véi chiing
loai vo cung phong phu, mau sic ruc ro duoc
dung dé trang tri san vuon, hang rao, cong trinh
rat dep. Dac biét, giong hoa gidy Cam thach do
sen c6 ngudn goc tir Thai Lan, thich nghi tot voi
diéu kién khi hau ning néng nhu & tinh Tra Vinh
dang rat duoc va chuong. Cay co6 kiéu hinh sinh

" Trung tim Cong nghé sinh hoc thanh phé H6 Chi Minh
" Email: quynhdiem1471@gmail.com

truong dang ntra dimg, 14 mau xanh pha dom
trang két hop voi chum hoa c6 mau sic dé tuoi
rat doc la va dep. Tuy nhién, hién nay giong hoa
gidy Cam thach do6 sen chi c6 rai rac & cac nha
vuon voi s6 luong rat it va dang thit nghiém nhan
giéng bang phuong phap giam canh nhung ty lé
thanh cong thap do ty 1é hom giam ra ré thap, cay
sinh truédng khong déng déu, dan dén tinh trang
thiéu hut ngudn cay giong cung cap cho san xuat
va thi truong tiéu thu.

So véi nhan giong bang giam hom, cay giong
duoc nhan theo phuong phap nu6i cdy mo té bao
c6 do tré hoa cao, cay sinh truéng twong doi dong
déu va viéc san xuat cay giong voi so luong lon co
thé thuc hién quanh nam. Do d6, trong pham vi
nghién ctu cua dé tai “Zuyén chon va nhan giong
hoa gidy phu hop vor diéu kién tai tinh Tra Vinh’,
da tién hanh “Nghién cuu phuong phdp khir triung
va nhan nhanh in vitro cdy hoa gidy Cam thach do
sen (Bougainvillea ‘Tropical Rainbow’)”, gép phan
hoan thién quy trinh nhan giong in vitro nham
cung cap s6 luong lon cay giong hoa gidy Cim
thach do sen c6 chat luong, ddong déu va sach bénh,
dap tmg nhu cau san xuat hién nay.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Nguén mau in vitro: Cay hoa gidy C4m thach
do6 sen lay tir cay vat liéu goc 1 nam tudi da duoc
xtt 1y tao choi tai vuon suu tap ctia Trung tam
Cong nghé Sinh hoc thanh phé H6 Chi Minh.

Moi treong nuédi cdy: Moéi trudng nudi cay co
ban la moi truong MS [1] va méi truong WPM [2],
b6 sung 7 g/L agar, 30 g/L sucrose. Cac chat diéu
hoa sinh truéng gdém: o-naphthaleneacetic acid
(NAA), benzylaminopurine (BA), duoc bd sung
riéng 1é hodc két hop véi cac néng do khac nhau
tuy cong thire thi nghiém.

2.2. Phuong phap nghién ctru

Nghién cttu thiwe hién 3 thi nghiém tr thang
4/2022 dén thang 11/2022 tai Phong nuoi cdy mo
té€ bao thuc vat thuoc Trung tam Cong nghé sinh
hoc thanh pho Hé Chi Minh.

2.2.1. Khao sat diéu kién khir trung mau

Cac choi ngon dai 5 cm dugc cat va riea voi vai
giot xa phong, sau do rtra lai dudi voi nudc chay
trong 30 phat. Mau duoc khit trung véi con 70 do
trong 1 phut, sau d6 rtra lai véi nuoc cat (3 1an) cho
sach con. Sau khi khtt triing, tién hanh rta lai mau
bang nudc cat vo trung (3 1an). Tiép tuc lic mau
trong dung dich Javel (thuong phdm) c6 nho 2 giot
Tweens - 20 voi 3 néng do: i/1 Javel pha 4 nudc;
ii/1 Javel pha 3 nudc; iii/1 Javel pha 2 nudc trong
thoi gian 15 phut va 20 phut, cudi ciing rira lai mau
bang nudc cat vo trung 3 lan. Poan choi non sau
khi da khtr trung duoc cat bo nhitng phan mau bi
Javel 1am t6n thuong & 2 dau, sau do cdy mau vao
moi truong MS. Mau nuoi cdy duoc dat trong diéu
kien: 25°C, 12 gi¢ chiéu sang va 4m do 1a 80%. Thi
nghiém 2 yéu t6, gom 6 nghiém thic, 3 lan lap lai,
modi lan 1ap lai 10 chai/nghiém thitc, moi chai 1
mau. Quy mo thi nghiém: 180 chai, 180 mau. Chi
tiéu theo doi ty 1é mau song vo trung (%). Theo doi
mau sau 10 ngay nuoi cay.

222 Khao sdt anh hudng cia nong do BA va
NAA Ién s hinh thanh choi

Cac mau vo trung sé duoc ciy vao moi truong
WPM bé sung 30 g/L sucrose, 7 g/L agar c6 chira
BA (0 - 3 mg/]) két hop voi NAA (0 - 0,2 mg/]).
Chiéu sang 12 gio/ngay, cuong do chiéu sang

2.500 + 500 lux, nhiét do 25 + 2°C, do 4m 40 + 5%.
Thi nghiém 2 yéu t6, gébm 8 nghiém thuc, 3 1an lip
lai, mdi lan lap lai 5 chai/nghiém thitc, méi chai
cély 3 mau. Quy mo thi nghiém: 120 chai, 360 mau.
Chi tiéu theo doi: Ti 1é mau hinh thanh chéi (%), s6
chéi, s6 14, chiéu cao chdi (cm). Thi nghiém duoc
theo doi sau 60 ngay.

223 Khao sat anh huong cia nong do BA va
NAA Ién qué trinh nhan nhanh choi

Mau choi hoa gidly in vitro dugc chuyén sang
moéi truong nhan nhanh WPM bé sung 30 g/L
sucrose, 7 g/L agar c6 chia 3 BA (0 - 2 mg/L) két
hop voi NAA (0 - 0,2 mg/L). Chi€éu sang 12
gi0/ngay, cuong do chiéu sang 2.500 + 500 lux,
nhiét do 25 + 2°C, do 4m 40 + 5%. Thi nghiém 2 yéu
t6 gom: 8 nghiém thtec, 3 1an lap lai, méi 1an lap lai
1a 5 chai, mdi chai cay 3 mau. Quy mo thi nghiém:
120 chai, 360 mau. Chi tiéu theo doi: Ty 1é mau tao
chéi (%), s6 chdi/mau, chiéu cao chédi (cm) sau 60
ngay.

S6 liéu duoc tinh trung binh bang phin mém
Microsoft Excel, xtt ly thong ke, trac nghiém phan
hang bang phan mém thong ké SAS 9.1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat nong do Javel va thoi gian khir
triing thich hop cho tao mau vo triing cay hoa gidy

C6 nhiéu yéu t6 anh huéng dén két qua khi
trung: Phuong phap ldy mau, thoi diém lay mau,
thoi gian khtt triing, hoda chat khit triung... Phuong
phap khtr trung thich hop phai dam bao ty lé
nhiém thdp, ty 1é mau song cao, mo nuodi ciy sinh
truong tot. Co nhiéu hoa chat khac nhau duoc st
dung cho muc dich khir trung: Ca(OCI),, NaOCl
(Javel), HgCl,... Trong nghién cttu nay, cac choi
ngon hoa gidy duoc khit trung v6i dung dich Javel
& cac nong do va thoi gian khac nhau. Sau 10 ngay
nuodi cay, két qua cho thay, co su khac biét vé kha
niang khtr trung cta Javel doi voi mau hoa gidy
(Bang 1).

Quan sat cac nguéon mau sau khi dugc nuoi
cay cho thay, khi tang thoi gian va néng do cac
chat khtr trung thi ti 16 mau song vo trung tang
theo ti lé thuan, tuy nhién néng do Javel qua cao
lam tang ti 1é mau chét. Nhu vay, mau chét trong
suét qua trinh nuoéi cay la do mau ti€p xuc voi chat
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khtt trung trong thoi gian kha lau, vi chat khit  doc cho té€ bao thuc vat [3].

trung ngoai tac dung tiéu diét vi sinh vat ciing gay

Béng 1. Anh hudng ctia ndng d6 chat khir tring va thoi gian khit tring
dén su tao ngudn vat lieu khéi dau cay hoa gidy

A , . , Thoi gian khit triing Ty 1é mau song vo
Nghiém thuc Ti lé Javel/nudc (phtit) tring (%)
NT1 15 65,56
1/4
NT2 20 68,89
NT3 15 71,11°
1/3
NT4 20 82,22¢
NT5 15 65,57
1/2
NT6 20 58,89
CV % 11,78

Cac mau duoc khir trung biang Javel (1/3
Javel/nuoc) trong thoi gian 20 phat (NT4) cho
hiéu qua kht trung cao hon so véi cac nghiém
thitc khac duoc thé hién thong qua ti 1é séng vo
trung ctia mau (82,22%). Két qua nay cao hon so
voi két qua nghién ctru cia Ahmad va cs (2016)
[4], khi tién hanh thuc hién kht trung doan choi
cay Bougainvillea spectabilis WillD kich thudc 1

cm voi NaOCl 2% va NaOCl 4% trong cac khoang
thoi gian tir 1 - 5 phut cho ti 1é mau soéng vo tring
dat ttr 50 - 68,75%.

Nhu vay, dé tao nguédn vat lieu khoi dau trong
nhan giong in vitro cay hoa gidy, stt dung chat khir
trung Javel theo ty 1é 1 Javel: 3 nudc trong thoi
gian 20 phut cho ti 1é mau song vo trung cao nhat,
dat 82,22%.

Hinh 1. Két qua khit triing cay hoa gidy

A - Mau nhiém; B - Mau song vo trung
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3.2. Nghién cttu anh huong cia BA va NAA
lén qua trinh hinh thanh chéi hoa gidy in vitro

Chat diéu hoa sinh truong khong nhimg 1a
cong cu htu ich giup nghién cttu sau hon vé su
phat sinh hinh thai thyc vat, con giap cha dong
dinh huong cho su phat trién cua thuc vat trong
ong nghiém. Dac biét, voi muc dich nhan giong
tao so luong 16n trong thoi gian ngan thi viec st
dung céc loai chat diéu hoa sinh trudéng & nong do
khac nhau cho ty 1é 1é mau tai sinh 16n nhat 1a tat
yéu.

Nghién ctru cia Mosleh va cs (2014) [5] vé
nhan giong in vitro cay hoa gidy cho thay, t6 hop
BA va NAA c6 anh huong tich cuc dén tang trudng
chiéu cao choi, diac biét & moi truong WPM c6 b6
sung 2 mg/L BA va 0,2 mg/L NAA. Vi vay, da thi

nghiém cac nong do cta BA (0; 1,0; 2,0; 3,0) ket
hop voi NAA (0 - 0,2 mg/L) trén méi truong WPM.
Két qua cho thdy, khi khong cé su hién dién cua
chat diéu hoa sinh truéng trong moi treong nuodi
cdy, cac mau cdy van c6 su kich tng tao choi, diéu
nay c6 thé 1a do trong mau cdy con cytokinin noi
sinh, tuy nhién ti 1é cac mau tao choi tuong doi
thap, chi dat 35,33%, s6 luong chdi va chiéu cao
choéi ciing dat & muc thap, lan luot 1a 1,4 chéi/méau
va 0,33 cm. Khi ting nong do BA tir 1,0 - 3,0 mg/L
va khong bé sung NAA, ty 1é cac mau tao choi
tang, cung voi so choi, chiéu cao chdi ciing tiang ti
lé thuan voi nong do BA. Cu thé, & nghiem thirc T4
cho ty 1é tao choi, s6 choi/mau, chiéu cao choi dat
cao nhat, 1an luot 1a 100%; 2,30 chdi/mau; 1,80 cm
trén moi truong bé sung 3,0 mg/L BA (Bang 2).

Béng 2. Anh hudéng ctia BA va NAA 1én qué trinh hinh thanh chéi cay hoa gidy in vitro

Chat diéu hoa sinh truong
Nghiém (mg/L) Ty 1é tao chéi S6 chéi/mau Chi€u cao
thiec %) (choi) (cm)
BA NAA
T1 0 0 35,33° 1,40° + 0,02 0,33+ 0,04
T2 1,0 0 40,00° 1,54+ 0,32 0,40 >+ 0,07
T3 2,0 0 42,17 1,66°+ 0,17 0,42" + 0,05
T4 3,0 0 100,00? 2,30°+ 0,36 1,80*+ 0,11
TS5 0 0,2 29,50° 1,24+ 0,23 0,30" + 0,05
To6 1,0 0,2 29,83P 1,38+ 0,16 0,30° + 0,05
T7 2,0 0,2 33,00° 1,48+ 0,40 0,33" + 0,06
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T8 3,0 0,2

39,17°

1,63°+ 0,31 0,40° + 0,07

V&)

16,57 1821 17,20

Ghi chu: * Cdc gid tri theo sau boi chir cdi trong cung mot cot khong cung ky twr biéu hién swr khac

biét rat co y nghia vé mat thong ké ¢ muic do 0,05.

Khi c6 su hién dién ctia NAA, ty 1é cac mau
tao choéi dat muc thip nhat & nghiém thuc TH
(29,5%). Theo Nguyén Nhu Khanh (2011) [6],
trong nudi cdy mo, twong quan giita nong do
auxin va cytokinin c6 anh hudng dén su phat
sinh hinh théi ctia mé6 nuoi cdy, cu thé 1a khi ty
lé auxin/cytokinin cao trong moi truong nuodi
cdy sé xuc tién su phan hoa tao ré. Nguoc lai,
néu ty lé do giam, vu thé nghiéng vé cytokinin
sé xuat hién choi. Do d6, quan sat & nghiém thic
T5 cho thdy, khi néng do BA nhé hon néng do
ctia NAA da tc ché cam tng tao chéi dan dén ty
lé tao choi & nghiém thic nay dat mirc thap nhat,

&
Sw

déng thoi xuidt hién mot s6 mau c6 biéu hién
chuyén mau den va chét. O nghiém thac T7 va
T8, khi taing néng do BA tir 2,0 - 3,0 mg/L, ty lé
tao choéi da duogc cai thién, cac chi tiéu nhu so6
choi, chiéu cao choi ciing ting dan, tuy nhién
cac choi phat trién kém va c6 mau xanh nhat.
biéu nay ching td, su c6 mat cua NAA trong thi
nghiém nay khong mang lai hiéu qua cao trong
viéc tao choi cay hoa gidy Cam thach do sen in
vitro.

Nhu vay, moi truong thich hop dé tao choi
trong nhan giong in vitro cay hoa gidy 1a: WPM +

Hinh 2. Két qua thi nghiém tao chdi cay hoa gidy in vitro
T1-0mg/L BA +0mg/L NAA; T2 - 1,0 mg/L BA + 0 mg/L NAA; 13- 2,0 mg/L BA + 0 mg/L NAA;
T4 -30mg/L BA+0mg/L NAA; T5 - 0 mg/L BA + 0,2 mg/L NAA; T6 -1,0 mg/L BA + 0,2 mg/LNAA; T7
-20mg/L BA + 0,2 mg/L NAA; T8 - 3,0 mg/L BA + 0,2 mg/L NAA
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3.3. Nghién cttu anh hudng cia BA va NAA 1én
qua trinh nhan nhanh chéi cay hoa gidy in vitro

Nhan nhanh la giai doan kich thich sy phan
hoa cac mam choéi tir mot hay vai choi ban dau.
Trong giai doan nay, su sinh trudng va phat trién
ctia mo nudi cay phu thudc vao diéu kién nuodi cay
(nhiét do, anh sang), moéi trudng nuodi cay (thanh
phan dinh duong, chat diéu hoa sinh truéng va ti lé
gitta chung). Tuy theo ting loai cay c6 thé bé

sung vao moi trueong nuodi cdy cac chat diéu hoa
sinh trueong voi néng do va ti 1é khac nhau dé
thu duoc hé so6 nhan chéi va chat luong choi cao
nhat.

Trong thi nghiém nay, BA duoc bd sung vao
moi treong nudi cdy & cac nong do khac nhau, b
sung doc lap hoac két hop voi NAA, sau 60 ngay
theo doi, két qua duoc trinh bay & bang 3.

Bang 3. Anh hudng ctia BA va NAA 1én qua trinh nhan nhanh chéi cay hoa gidy in vitro

Néng do chat diéu
Nghiém hod ?mh/t{;mng Ti1¢ mau 56 Chiéu cao
tghl,r(} mg hinh thinh | chéi/miu | O Hinh thai choéi
chéi moi (%) (chéi)
BA NAA
Choi don, phat trién
N1 0,0 0,0 104006 | 1,22%£000 | 4,02%x0,12 | Dhanhve chieucao,
khong c6 hién tuong
nhan choéi
Chéi don, mau c6 hién
N2 0,5 0,0 40+ 0,06 1,37+ 0,09 | 4,90*+0,10 | tuong nhan choéi nhung
con thap
Choéi xanh, map, mau
N3 1,0 0,0 100+ 0,16 1,55*+ 0,14 5,48+ 0,11 hinh thanh choi déng
déu va phan dot ro
Chéi c6 hién tuong thuy
N4 2,0 0,0 20+ 0,00 1,30* + 0,07 | 3,98°+0,08 | tinh thé, kém phat trién
va co hién tuong nau héa
N5 0 0,2 204006 | 1,12°£0,10 | 336:x0,05 | CPoidon,maucohién
tuong tao cay hoan chinh
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Mau c6 hién tuong nhan

N6 0,5 0,2 20+ 0,06 1,30+ 0,07 | 4,10™+0,15 N X .
choi nhung con thap

Choi don, mau phat trién

N7 1,0 0,2 40+ 0,00 1,37®+0,09 | 4,10+ 0,06 )
kém

Chéi don, mau chéi phat
N8 2,0 0,2 20+ 0,00 1,22+ 0,00 | 4,64+ 0,06 trién kém va co hién
tuong mau bi bién di

CV %) 22,72 16,09 11,94

Ghi chu: * Cdc gid tri theo sau boi chir cdi trong cung mot cot khong cung ky tir biéu hién suwr khac
biét rat co y nghia vé mat thong ké ¢ muic do 0,05.

Hinh 3. Két qua anh hudng ctia BA va NAA lén qué4 trinh nhan nhanh chéi cay hoa gidy in vitro

(NI - 0 mg/L BA + 0 mg/L NAA; N2 - 0,5 mg/L BA + 0 mg/L NAA; N3 - 1,0 mg/L BA + 0 mg/L
NAA; N4 - 2,0 mg/L BA + 0 mg/L NAA; N5 -0 mg/L BA + 0,2 mg/L NAA; N6 - 0,5 mg/L BA + 0.2 mg/L
NAA; N7-1,0mg/L BA + 0,2 mg/L NAA; N8- 2,0 mg/L BA + 0,2 mg/L NAA)
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Két qua & bang 3 cho thay, cac chat diéu hoa
sinh truong BA va NAA c6 anh huong dén kha
nang nhan nhanh choéi cay hoa gidy in vitro. Mau
ciy tréen moi truong WPM c6 bé sung cac chat
diéu hoa sinh truéng & cac nong do khac nhau déu
kich thich sy hinh thanh chdi moi. O nghiém thic
N3 (1 mg/L BA) c6 100% mau hinh thanh choi
moi. Cac nghiém thac N1 (d6i ching), N2 (0,5
mg/L BA) va N7 (1 mg/L BA + 0,2 mg/L NAA)
cho 40% mau hinh thanh choéi. Cac nghiém thic
con lai déu cho ty 1 mau hinh thanh choéi méi thap
nhat, dat 20%.

bac biét, chi tiéu s6 chdi/mau va chiéu cao
chdéi dat cao nhat & nghiém thac N3 (1,55
chdi/mau va 5,48 cm). Cac nghiém thic con lai
co su sai khac khong dang ké, dao dong tir 1,22 -
1,37 chédi/mau va 3,36 - 4,90 cm doi véi chiéu cao
choi.

Trén cac moi truong c6 BA va bé sung NAA
(0,2 mg/L) cho s6 choi/mau va chiéu cao choi
thap hon so v6i cac moi truong c6 BA khong bé
sung NAA. Diéu nay co thé giai thich, st c6 mat
ctia NAA co thé gay tac dong lam giam kha nang
nhan nhanh choi ctia cay hoa gidy in vitro.

Nhu vay, trong nghién cttu nay, moi truong
WPM b6 sung 1,0 mg/L BA 1a thich hop cho nhan
nhanh chéi hoa gidy in vitro.

4. KET LUAN VA BE NGHI
4.1. Két luan

Stt dung chat kht trung theo ty 1e 1 Javel: 3
nuoc trong thoi gian 20 phut cho ti 1é mau séng vo
trung cao nhat, dat 82,22%. Moi truong thich hop
dé tao choi trong nhan giong in vitro cay hoa gidy
la WPM + 3,0 mg/L BA + 30 g/L sucrose + 7 g/L
agar, cho ty 1é tao chéi dat 100% va s choi 1a 2,3
chéi/mau. Moi truong WPM bé sung 1,0 mg/L
BA 1a thich hop cho nhan nhanh chéi hoa gidy in
vitro voi ti 1é mau hinh thanh chéi moi dat 100%,
chiéu cao choi kha dong déu, dat 5,48 cm, mau sic
choi xanh, map, mau hinh thanh choéi déng déu va
phan dot ro. Két qua nay gop phan hoan thién quy
trinh nhan giéng in vitro cay hoa gidy Cdm thach
do sen.

4.2. Dé nghi

Tiép tuc nghién cttu cac giai doan tao cay
hoan chinh, hoan thién quy trinh thuan hoéa cay
hoa gidy Cam thach d6 sen hau in vitro giai doan
vuon wom dé cung cip cay giong cho san xuat
voi luong 1on, chat luong tot, dap tng nhu cau
thi truong tiéu thu tai tinh Tra Vinh va trén ca
nudéc.

LOI CAM ON

Nhom tac gid xin chan thanh cam on So Khoa
hoc va Cong nghé tinh Tra Vinh va Trung tim
Cong nghé sinh hoc thanh phé Ho Chi Minh da ho
tro kinh phi, trang thiét bi va co s¢ vat chat dé thuc
hién nghién ciru nay.
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RESEARCH ON THE STERILIZATION AND PROPAGATION PROCESS OF
IN VITRO CULTURE OF Bougainvilea ‘Tropical Rainbow’
Phan Diem Quynh!, Ha Thi Loan’,
Nguyen Tran Phuoc Huy?, Nguyen Kim Thuy?
! Biotechnology Center of HoChiMinh city
Summary

This study was carried out to determine the concentration of disinfectants, sterilization time and
appropriate propagation medium, contributing to the completion of the in vitro propagation
protocol of Bougainvillea ‘Tropical Rainbow’. The experiments used the basic MS (Murashige
and Skoog, 1962) and WPM (Woody Plant Medium, Lloyd, McCown, 1981) medium
supplemented with different plant growth regulators. The culture sample was a 5 cm long tip
shoot of a 1 year old plant. The results showed that using Javel disinfectant in the ratio of 1 Javel:
3 water for 20 minutes gives the highest rate of sterile survival samples reaching 82.22%. It was
observed that on WPM medium supplemented 3 mg/L BA combined with 30 g/L sucrose and 7
g/L agar gave the highest shoot multiplication, the shoots were clearly internote and well grown
after 10 weeks cultured. The suitable medium for shoot growth was WPM supplemented with 1.0
mg/L BA to improve shoot quality before moving the rooting stage in culture process.

Keywords: In vitro, Bougainvillea, sterilization, shoot tips, plant growth regulators.
Ngudi phan bién: PGS.TS. Nguyén Thi Kim Ly

Ngay nhan bai: 25/9/2023

Ngay thong qua phan bién: 17/10/2023

Ngay duyét diang: 18/01/2024
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NGHIEN CUU NHAN GIONG /V VITRO CAY PHONG PHONG
(Saposhnikovia divaricata (Turcz.) Schischk])

Hoang Thij Nhu Ny *, Nguyén Thi Xuyeén?,

L2 Thi Quynh Nga!, Dinh Thanh Giang’, Vii Hoai Sam!

TOM TAT

Nghién ctru duoc tién hanh gép phan xay dung quy trinh nhan giong in vitro cay phong phong tir
chéi dinh. Mau phong phong dugc khtt triing bang HgCl, 0,1% trong thoi gian 12 phut cho ty 1e
nhiém thép, ty 1é mau song, sach cao dat 60,7%, mau tai sinh tao chéi tot. Moéi truong MS c6 bé
sung 0,5 mg/L BAP la méi truong thich hop nhat dé tai sinh choi. Méi truong nhan nhanh choi
phong phong tot nhat 14 moi truong MS c6 b6 sung 1 mg/L BAP cho hé s6 nhan choéi dat cao
nhat 8,56 chdi/mau, chiéu cao dat 6,1 cm, chat luong choi tot sau 8 tuan nudi cay. Moéi truong MS
c6 b6 sung 0,5 mg/L a-NAA 1a moéi treong ra ré thich hop nhat cho chéi phong phong voi ty 1é ra
ré dat 68,33%, sO ré 11,67 ré va chiéu dai ré 3,43 cm sau 10 tuan nuoi cay.

Tt khoa: Nhdn giong in vitro, quy trinh, choi dinh, phong phong.

1. AT VAN BE

Phong phong (Saposhnikovia divaricata
(Turcz.) Schischk.) 1a loai duy nhat trong chi
Saposhnikovia Schischk. (Umbelliferae), phan b6
rong rai & Trung Quoc [1]. Ré kho chita nhiéu chat
¢6 hoat tinh sinh hoc khac nhau nhu: Chromone,
coumarin, polyacetylenes va polysacarit, trong do
chromone va coumarin la nhitng thanh phén chinh
[1, 2, 3] co tac dung trong diéu tri sot, thap khop,
nhttic dau, chéng mat, dau nhuc toan than, co giat,
dau khop va cac trieu ching viem [4, 5]. O Trung
Quéc, phong phong 1a trong nhimg cay thudc
hoang da duoc dua vao danh sach thuc vat bao vé
cap do III quoc gia [6]. Tuy nhién, trong nhitng
nam gan day, véi su gia ting nhu cau thi trueong,
tai nguyén hoang da nay ngay cang tré nén khan
hiém. Vi vay, viing va dién tich trong phong phong
dan dan dugc mé rong [6, 7] va tré thanh doi
tuong chinh trén thi truong.

La mot loai thdo duoc cé nhiéu gia tri vé y
hoc ciing nhu kinh té cao. Tuy nhién, phan 16n
cac cong bo khoa hoc trén thé gioi cha yéu tap
trung nghién cttu vé tach chiét cac hop chat sinh
hoc va tac dung duoc ly ctia chung. Trong khi do
cac nghién ctru vé canh tac, chon giong va nhan

'Vién Duoc Liéu
" Email: nhunul912@gmail.com

giéng con nhiéu han ché. O Viét Nam, cho dén
nay van chua cé cong trinh nao nghién ctru vé doi
tuong nay. Duoc liéu phong phong duogc st dung
& nudc ta cha yéu van nhap khau tir Trung Quoéc,
chua c6 nguén goc ro rang. Diéu nay lam han ché
tinh cht dong nguédn nguyen liéu va lam tang gia
thanh. Vi vay dé c6 thé chu dong ngudn cung cap
duoc liéu phong phong, dap ing nhu cau st dung
trong nudc, cing nhu phat trién nguén gen quy
nay 1a van dé rat can thiét.

Phong phong cht yéu duoc nhan giong bang
hat, tuy nhién kha nang phan ly tinh trang cao.
Nhan giong vo tinh biang phuong phap nuoi cdy in
vitro ¢6 nhiéu uwu thé hon so véi cac phuong phap
nhan giong truyén thong nhu duy tri duoc nhitng
tinh trang quy cta cay me, hé s6 nhan giong cao,
cay con sach bénh va duoc tré hoa nén co6 tiém
nang, nang suat va chat luong cao, phat trién lon &
quy mo cong nghiép. Trén thé gioi da co nhiéu
nghién ctu nhan gidng in vitro thanh cong cay
phong phong tir cac nguédn vat lieu khac nhau (ré,
14, doan than) [8, 9]. Tuy nhién, nhuoc diém cta
viéc nhan giong gian tiép la c6 kha nang tao bién
di cao. Nghién cttu nay duoc thuc hién nhim khao
sat kha nang nhan giong in vitro cay phong phong
ttr choi dinh, gop phan thiét lap quy trinh vi nhan
giong lam co s& cho viéc cung cap cay giong & thi
truong duoc liéu Viét Nam.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu

Chéi dinh ctia cay phong phong dang trong
giai doan sinh truéng phat trién tot, khée manh,
khong bi sau, bénh duoc trong tai Tram Nghién
cttu Duoc lieu Tam Dao, Vién Duoc liéu.

2.2. Phuong phap nghién ctru
2.2.1. Khir trung va nudi cdy khoi dong

Choi dinh duoc rira sach du6i voi nudc chay
khoang 10 phat, sau d6 mau duwoc ngam trong
dung dich xa phong loang 0,01%, lac déu 2 - 3 lan
trong 10 phut réi rira lai bang nudc cat vo trung (3
- 51an). Trong box cdy, mau duoc khit tring bang
dung dich thay ngan clorua (HgCl, 0,1%) v6i cac
khoang thoi gian khac nhau (6, 9, 12, 15 phuat).
Sau giai doan khir trung voi héa chat, mau duoc
rita sach voi nuoc cat vo trung 5 lan. Mau céy sau
khi khtt triung duoc cay vao moi truong MS [10] dé
phat sinh tao chéi. Panh gia thi nghiém sau 4 tuan,
cac chi tieu theo doi: Ty 1é mau song (%), ty 1é mau
nhiém (%), ty 1& mau chét (%).

2.2.2 Tii sinh choi

Choi tir giai doan nuoi cdy khéi dong duoc
tach ra va chuyén sang moi truong tai sinh cum
chéi @é tao nguon nguyen liéu in vitro cho qua
trinh nhan nhanh. Chéi dugc nudi cdy trén moi
truong MS c6 bé sung benzylaminopurine (BAP:
0,0; 0,25; 0,5; 0,75; 1,0 mg/L) dé lua chon noéng do
thich hop nhat. Panh gia thi nghiém sau 8 tuan,
cac chi tieu theo doi: Ty 1é tai sinh choi (%), so
choi/mau (choi), chiéu cao chéi (cm), chat luong
choi.

2.2.3. Nhan nhanh choi

Chéi phong phong in vitro (1 - 1,5 cm) duoc
nudi cdy trén moi truong MS c6 bé sung riéng ré
benzylaminopurine (BAP: 0,0; 0,5; 1,0; 1,5; 2,0
mg/L), kinetin (Kin: 0,0; 0,5; 1,0; 1,5; 2,0 mg/L),
két hop BAP (1,0 mg/L) véi IBA (0,0; 0,25; 0,5
mg/L) hodc o-NAA (0,0; 0,25; 0,5 mg/L) dé lua
chon néng do chat diéu tiét sinh truéng t6i wu
nhan nhanh choéi. Panh gia thi nghiém sau 8 tuan,
cac chi tieu theo doi: Ty lé tao chdi (%), so
choi/mau (choi), chiéu cao chéi (cm), chat luong
chéi.

2.2.4. Tao cdy hodn chinh

Cac choi in vitro (1 - 1,5 cm) tach tir cum chéi
duoc cady chuyén sang moi truong MS bd sung
rieng ré indole-3-butyric axit (IBA: 0,0; 0,25; 0,5;
0,75; 1,0 mg/L) va 1-Naphthaleneacetic axit (o-
NAA: 0,0; 0,25; 0,50; 0,75; 1 mg/L) dé kich thich ra
ré. Danh gia thi nghiém sau 10 tuan, cac chi tiéu
theo doi: Ty 1é chdi ra ré (%), so ré (cai), chiéu dai
ré (cm).

2.2.5. Moi truong va diéu kién nuoi cdy

Tat ca moi truong duoc bé sung 6 g/L agar va
30 g/L duong sucrose, pH diéu chinh dén 5,8 - 6,0
(bang KOH). Méi truong, dung cu duoc hap khir
trung & 121°C, 4p suat 1 atm trong 20 phut. Cac
mau duoc nuodi cay trong diéu kién in vitro: Thoi
gian chiéu sang 14 gio/ngay, cuong do anh sang
2.000 lux, nhiét do 24+2°C, @6 4m tuong doi: 70%.

2.2.6. BO tri thi nghiém va xut Iy s6 liéu

Céc thi nghiem dugc bo tri theo kiéu ngau
nhién hoan toan (RCD) véi 3 1an lap lai, stt dung
binh tam giac 250 ml, méi binh chita 80 ml moi
truong (10 binh/cong thitc, 3 mau/binh). S6 liéu
duoc xtr ly thong ké biang phan mém IRRISTAT
5.0 va Microsoft Excel 2010.

2.3. Thoi gian va dia diém nghién ctru

Nghién cttu duoc thuc hién tir thang 01 dén
thang 11 nam 2023 tai Phong thi nghiém nu6i cay
mo té€ bao thuc vat, Trung tAm Nghién ctru Nguon
gen va Giong duoc lieu Quoc gia, Vien Duoc liéu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nuéi cdy khéi dong

Giai doan tao vat liéu khoi dau 1a tién dé quan
trong quyét dinh su thanh cong ctia qua trinh nuoi
cay in vitro. Do do, truoc khi dua vao nudi cdy,
mau can phai duoc khtt trung. Giai doan nay can
dam bao ty 1 mau nhiém thép, ty 1é mau song cao,
mo ton tai, phan hod sinh trudng tot va tao choi
phat trién khée manh. Thoi gian khir tring c6 anh
huoéng 16n dén kha nang vo tring mau. O thoi gian
kht tring ngan (6 phut), 100% mau bi nhiém - thoi
gian khtr tring ngan hoa chat chua kip thdm thau
vao sau dé lam sach cac mo co quan bén trong.
Khi tang thoi gian khit trung 1én 12 - 15 phat, ty 1é
mau nhiém gidm nhanh, tuy nhién kéo dai thoi

60 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024



KHOA HOC CONG NGHE

gian khtr trung thi ty 16 mau chét cing ting lén
dang ké. Stt dung HgCl, voi thoi gian khit triing
kéo dai (15 phut) sé ngdm vao mo thuc vat, lam
hong va gay doc cho mau lam cho mau cay bi
tham den va chét nhiéu voi ty 1é mau chét dat
35,5%.

Nhu vay voi thoi gian khit triung 12 phut 1a thoi
gian thich hop nhat dé kht trung mau phong
phong trong khoang thoi gian tham do, cho ty lé
mau song dat cao nhat (60,7%), mau tai sinh tao
chaoi tot.

Béng 1. Anh huéng ciia thoi gian khit triing dén kha ning vo triing miu phong phong
(Sau 4 tuan vao mau)

Chitkhirtrimg | Lpoiglan | Tylemaunhiem | o o b o) 19 le miu song
(phut) %) va sach (%)
6 100 0 0
9 85 0 15,0
HgCl, (0,1%) 12 34 53 60,7
15 20 35,5 44,5
vy 10 0.8 05
LSDyss 0.81 0,19 0.25

3.2. Téi sinh chéi

Trén moi truong khong bé sung BAP, mau
van c6 kha ning tao chéi, tuy nhién ty 1é tai sinh
chéi, s6 chdi/mau khong cao chi dat 66,67% va tao
duoge 1 - 2 chéi. O nong do 0,5 mg/L BAP so

choi/méau dat cao nhat 5,6 choi, chiéu cao trung
binh choi dat 6,05 cm. Khi tang lén nong do cao
hon, s6 choi/mau va chiéu cao chdi c6 xu huong
giam dong thoi chat luong chdi cing kém hon
chdi nhd, 14 nhoé c¢6 mau xanh nhat.

Bang 2. Anh hudng ciia BAP dén kha ning ti sinh chéi in vitro phong phong

(Sau 8 tuan nuéi ciy)

Nong do BAP Ty lé tai sinh S6 chdi/mau Chiéu cao chéi Chat luong
(mg/L) choi (%) (chdi) (cm) choi
0,00 BC) 66,67 1,67 5,76 ++
0,25 100 4,16 4,78 +++
0,50 100 5,60 6,05 +++
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0,75 100 4,13 5,16 ++
1,00 100 3,83 4,33 +
CV% 230 1,50
LSD 5 016 0,14

Ghi chi: + Chéi nhd, l4 nhé mau xanh nhat: ++ Choi nhd, 14 to mau xanh dim; +++ Chéi to, I3 to mau

xanh dam; PC Ia doi chung
3.3. Nhan nhanh chéi

3.3.1. Anh huong ctia BAP vé kinetin dén kha
ndng nhan nhanh choi in vitro phong phong

Moi truong khong bé sung chat diéu tiét sinh
truong cho hé s6 nhan choi thiap. Khi b6 sung
BAP hoac kinetin, hé s6 nhan chéi ting lén ro rét,
100% mau tao choéi. Moi truong c6 bé sung BAP
cho hiéu qua kich thich mau tao choi tot hon so
v6i kinetin & ciing néng do khao sat: O néng do 1
mg/L BAP, hé s6 nhan chéi dat cao nhat véi 8,56

choi/mau, trong khi kinetin chi dat 5,86
choi/mau. Khi taing néng do cytokinin lén tir 1,5 -
2 mg/L, hé s6 nhan chdi c6 xu huéng gidm.
Trong moéi truong in vitro, ham luong cytokinin
cao sé lam gidm s6 luong chéi/cum chdi ciing
nhu chat luong chéi, trong nhiéu truong hop dan
dén hién tuong thiay tinh héa ctia cum chéi [11].
O moi truong c6 bd sung kinetin thi chdi thuong
nho hon nhung chiéu cao lai cao hon so v6i moi
truong b6 sung BAP.

Béng 3. Anh hudng ctia BAP hoic kinetin dén kha ning nhan nhanh chéi in vitro phong phong
(Sau 8 tuan nudi cdy)

Cytokinin Néng do Ty lé tao choi | So ch(‘)iA/. mau Chiéu cao Chat hA\r.(_)rng
(mg/L) %) (choi) chéi (cm) choi
0,00 80 2,23 6,0 ++
0,50 100 6,67 5,8 ot
BAP 1,00 100 8,56 6,1 +++
1,50 100 5,75 55 ++
2,00 100 4,53 4,8 +
CV% 25 31
LSD ;05 0.26 0,32
Kin 0,00 80 2,23 6,0 ++
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0,50 100 5,14 7,2 ++

1,00 100 5,86 6,8 ++

1,50 100 4,67 6,5 +

2,00 100 3,33 6,1 +
Cv¥% 32 22

LSDp5 025 0,26

Ghi chi: + Chéi nhd, l4 nhé mau xanh nhat: ++ Choi nhd, 14 to mau xanh dim; +++ Chéi to, I3 to mau

xanh dim

3.3.2. Anh huong két hop ciia BAP va IBA/a-
NAA dén khd nang nhan nhanh choi in vitro
phong phong

Hau hét & co thé sinh vat, cac chat diéu tiét
sinh truong thuong tuong tac véi nhau dé tao ra
nhitng anh huéng cudi cling trong moi qua trinh
sinh truong, phat trién [12]. Viec phoi két hop gitta
BAP va IBA/a-NAA vao moéi truong nudi cay
khong c6 tac dung tich cuc dén sy nhan nhanh
chéi in vitro cay phong phong so vdi viéc b6 sung

BAP don lé. B6 sung auxin vao moéi truong da lam
giam hé so nhan chai tir 7,68 chdi/mau xuoéng chi
con 4,16 - 4,33 cho6i/mau, chiéu cao ciing nhu chat
luong chodi gidm mot cach ro rét. Cac choi co xu
huong hinh thanh cum nho, chéi yéu va thap, 1a
nho mau xanh nhat va bat dau c6 hién tuong xoan
& mép 14, hinh thanh callus & goc chdi & moi
truong c6 bé sung 1 mg/L BAP va 0,5 mg/L
IBA/a-NAA.

Béng 4. Anh huéng ctia BAP va IBA dén kha niang nhan nhanh chéi in vitro phong phong
(Sau 8 tuan nudi cay)

S6 chodi/mau Chiéu cao chéi Chat luong
Cong thuc
(choi) (cm) choi
1 mg/L BAP 7,68 5,8 +++
1 mg/L BAP + 0,25 mg/L IBA 5,45 5,0 ++
1 mg/L BAP + 0,50 mg/L IBA 4,16 43 +
CV% 27 28
LSD 55 031 028

Ghi chii: + Choi nhd, yéu, l4 nhé mau xanh nhat; ++ Chéi nhd, I4 to mau xanh dam; +++ Choi to, 14 to

mau xanh dim
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Béng 5. Anh hudng ctia BAP va o-NAA dén kha ning nhan nhanh chéi in vitro
phong phong (Sau 8 tuan nudi cay)

Cong thiic ) chf\)ik/. mau Chiéu cao choi Chat ltrgng
(choi) (cm) choi
1 mg/L BAP 7,68 5,8 o+
1 mg/L BAP + 0,25 mg/L o-NAA 5,86 5,2 ++
1 mg/L BAP + 0,50 mg/L a-NAA 4,33 4,6 +
CV% 24 2.7
LSD o5 029 028

Ghi chu: + Choi nhd, yéu, l4 nhé mau xanh nhat: ++ Choi nhd, 14 to mau xanh dim,; +++ Choi to, I4 to

madu xanh dim

Nhu vay, qua cac thi nghiém vé viéec bé sung
cac hormone thuc vat nhu BAP, kinetin don 1é hoac
két hop gitta BAP (1 mg/L) voi IBA (0,25; 0,5
mg/L) hodc a-NAA (0,25; 0,5 mg/L) v6i nhau. Két
qua nghién cttu cho thay, viec stt dung BAP 1a phu
hop nhat cho viéc nhan nhanh in witro phong
phong, hé s6 nhan dat cao nhat 8,56 choi/mau,
chiéu cao dat 6,1 cm trén moi truong MS c6 b6
sung 1,0 mg/L BAP.

3.4. Tao cay hoan chinh

Trong nudi cay in vitro, auxin dong vai tro
diéu khién su hinh thanh ré & hau hét cac loai
thuc vat - thuc ddy su phan chia gian dai t€ bao
va phan hoa ré. IBA va o-NAA 1a 2 loai hormone
duoc dung phé bién trong nudi cdy mo kich thich
suraré.

Trén nén moi truong MS da tién hanh bd sung
vao moi truong nudi cdy IBA hodc o-NAA & cac
noéng do khac nhau dé khao sat su hinh thanh ra
ré cua choi phong phong. Két qua thu duoc sau 10
tuan nuoi cay duoc trinh bay & bang 6.

Béng 6. Anh hudng ctia o-NAA/IBA dén kha ning ra ré& in vitro clia chdi
phong phong (Sau 10 tuin nudi cdy)

Auxin Néng do (mg/L) Ty 1é choira ré (%) So6 ré (ré) Chiéu dai ré (cm)
a-NAA 0,00 0,00 0,00 0,00

0,25 50,25 7,67 3,06

0,50 68,33 11,67 3,43

0,75 35,86 8,54 1,63

64

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024




KHOA HOC CONG NGHE

1,00 15,54 5,13 1,24

CV% 0,5 1,4 33

LSD, s 0,25 017 011

0,00 0,00 0,00 0,00

0,25 40,67 5,63 1,33

IBA 0,50 46,50 7,34 1,63
0,75 21,23 5,23 1,23

1,00 13,33 4,56 0,86

CV% 04 18 6,6

LSD, s 016 015 012

Hinh 1. Cay phong phong in vitro

A. Cum choi phong phong trén moi truong MS + 1 mg/L BAP: B. Choi phong phong in vitro ra ré
trén moi truong MS + 0,5 mg/L a-NAA; C. Cay phong phong trong bau sau 6 tuan ra ngoi trén gia thé dat
phu sa

Két qua & bang 6 cho thdy, da c6 su phat sinh  diéu ti€t sinh truong, cay phat trién vé chiéu cao
hinh thanh ré & choi phong phong khi méi truong  nhung khong co6 su phat sinh ré, khi b6 sung auxin
c6 b6 sung chat diéu tiét sinh trudng. Tuy nhién, & (a-NAA/IBA) vao moi truong véi nong do tir 0,25
nhitng moi truong khéac nhau su tao ré ciing khac  1én 0,5 mg/L ty lé choi ra ré, so ré va chiéu dai ré
nhau. Trén moi truong MS khong bé sung chat  déu ting: Ty lé ra ré dat cao nhat 68,33% trén moi
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truong c6 b6 sung 0,5 mg/L o-NAA, so ré dat 11,67
ré, chiéu dai ré 3,43 cm. Tiép tuc ting nong do
auxin vao moi truong nuodi cay t 0,75 - 1 mg/L,
bat dau c6 su tc ché kéo dai va giam so luong ré
tao ra, ty lé choi ra ré ciing c6 xu huong giam. So
voi IBA thi o-NAA c¢6 anh hudng tich cuc hon dén
kha nang ra ré ctia chéi phong phong ca vé ty lé ra
ré, so ré, chiéu dai ré ciing nhu chat luong cta ré:
Ré trén moi truong cé bo sung o-NAA ré dai mau
trang xanh, trong khi ré trén moi truong IBA ré
ngan mau trang c6 nhiéu ré to manh rat dé gay.
Két qua nay ctia nghién cttu nay hoan toan phu
hop vdi két qua nghién cttu cta Tong va cs (2009)
[8], Zhang va cs (2012) [9] khi st dung NAA la
auxin thich hop cho qua trinh ra ré in vitro trén
cay phong phong. Trong qua trinh tao ré, két qua
cho thay: Phong phong 1a do6i twong kho ra ré
trong diéu kién nuoi cay in vitro, thoi gian ra ré
dién ra rat lau, dén khoang tuan thi¢ 6, chdi moi
bat dau ra ré dong thoi ty 1€ ra ré rat thap chi dat
trong khoang 10 - 60%, cao nhat dat hon 68% sau 10
tuan. So véi nghién cttu ctia Zhang va cs (2012) [9]
ty 1é ra ré ciing chi dat 65% trén moi truomg > MS
+0,5 mg/L NAA + 0,1 mg/L BA, trong khi Tong va
cs (2009) [8] lai cho thay, moi truong ra ré tot nhat
la % MS + 0,5 mg/L NAA, nhung khong thay dé
cap dén ty le ra ré.

4. KET LUAN

Mau phong phong duogc khtr tring bang HgCl,
0,1% trong thoi gian 12 phut cho ty ¢ nhiém thap,
ty 1é mau song, sach cao dat 60,7%, mau tai sinh
tao choi tot. Moi treong MS c6 bé sung 0,5 mg/L
BAP 1a moi treong thich hop nhat dé tai sinh chéi.
Moi truong nhan nhanh chdi phong phong tot
nhat 1a moi truong MS c6 b6 sung 1 mg/L BAP
cho hé s6 nhan choi dat cao nhat 8,56 choi/mau,
chiéu cao dat 6,1 cm, chat luong chdi tot - chdi to,
14 to c6 mau xanh dam sau 8 tuan nuoi cdy. Moi
truong MS c6 bé sung 0,5 mg/L o-NAA la moi
truong ra ré thich hop nhat cho chéi phong phong
voi ty 1é ra ré dat cao nhat 68,33% sau 10 tuan, s
ré dat 11,67 ré, chiéu dai ré 3,43 cm, ré dai chac
khoe, mau trang xanh.
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STUDY ON MICROPROPAGATION OF Saposhnikovia divaricata (Turcz.) Schischk

Hoang Thi Nhu Nu?, Nguyen Thi Xuyen’,

Le Thi Quynh Nga!, Dinh Thanh Giang’, Vu Hoai Sam!

! National Institute of Medicinal Materials

Summary

The aim of this study was to establish a protocol for in vitro propagation of S. Divaricata from
apical bud. The buds were best sterilized with 0.1% HgCl, in 12 minutes. The most suitable
medium for shoot regeneration is MS with 0.5 mg/L BAP. The highest shoot multiplication rate
(8.56 shoot/explant; length of shoots 6.1 cm) was obtained on MS medium supplemented with
1.0 mg/L BAP after 8 weeks of culture. 68.33% of the shoots produced roots within 10 weeks on

MS medium containing 0.5 mg/L o-NAA.

Keywords: Micropropagation, process, apical bud, Saposhnikovia divaricata (Turcz.) Schischk.
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NGHIEN CUU BINH DANH VA BIEM CUA NAM
Phytopythium cucurbitacearum LIEN QUAN TO1
BENH THOI RE CAY CAM TAI HA GIANG

Cao Vin Chi* ", Nguyén Dic Huy?, Biii Quang Pang?,
Pham Héng Hién?, Luong Thi Huyén!, Giang Puc Hiép*, Nguyén Vin Trong!

TOM TAT

Nghién ctru dinh danh va dac diém cta ndm Phyftopythium cucurbitacearum c6 lién quan dén
bénh thoi ré cay cam, mot trong nhitng nguyén nhan gay suy thoai ving cam tai Ha Giang, cac
mau dat trong va ré cam tai 3 huyén trong cam cta tinh Ha Giang (Vi Xuyén, Quang Binh va Bac
Quang) duoc thu thap. Két qua cho thay, 2 mau dat va ré tai viing ré cay cam bi thoi duoc xac
dinh 1a Phytopythium cucurbitacearum dua trén dac diém hinh thai va trinh ty vang rDNA-ITS.
Nghién cttu ddc diém hinh thai cho thdy, boc bao tit dang hinh cau, trimg, ellip, bat dinh hinh,
boc bao tir ¢6 num ro rét, chiéu dai 21,2 - 68,5 um va chiéu rong 18,6 - 37,25 um, kich thude 16 giai
phéng bao tir 3,2 - 5,6 um, du dong bao tir duoc hinh thanh trong boc gia sau d6 mai giai phong.
P, cucurbitacearum cdy trén moi truong CA phat trién tot nhat, sau 7 ngay nudi cdy trén dia petri
déu dat kinh thudc 1a 90,00 mm; sau d6 dén moi truong V8, kich thudc dat 75,67 mm; moéi truong
PA va CMA dat kich thudc tan ndm dat 1an luot 1a 65,50 va 67,33 mm; moi truong PDA c6 kich
thudc tdn ndm moc cham nhat véi kich thudc 43,33 mm. Nhiét do thich hop nhét cho su phat
trién cta ndm P. cucurbitacearum la tir 20°C - 30°C; sau 3 ngay thi soi ndm da moc kin dia co
duong kinh 90 mm & nhiét do 30°C; & nguong nhiét d6 20°C va 25°C trong ngay tht 3 dat kich
thudc 1an luot 12 67,33 va 81,50 mm va moc kin dia trong ngay thit tu; nguong nhiét do tir 20 - 30°C
la diéu kien thich hop nhét cho su phat trién ctia ndm P. cucurbitacearum gay théi ré trén cay co

mui.

Tt khéa: Cam, ndm Phytopythium cucurbitacearum, bénh thoi ré, Ha Giang.

1. BAT VAN BE

Mot trong cac bénh nguy hiém trén cay co
mui la bénh tan lui do Citrus Tristeza Virus (CTV)
gay ra. Bénh tan lui lam giam sinh truéng cay cam,
gidm nang suat, chat luong qua, gay thoai hoa
giong, dac biet co nhimg gidng c6 nguy co bi hiy
bo. CTV ting dwoc ghi nhan la 1 trong 10 virus
thuc vat nguy hiém nhat trén thé giéi. Gan day
nhat, CTV ciing da duoc phat hién ¢ nhiéu mau la
cam cua Ha Giang [1] .

Bénh vang 1a gan xanh (Huanglongbinh hay
Greening) (HLB) do vi khudn biét duong Ca.Las

" Trung tim Nghién ctru va Phat trién cdy c6 mii
2Vién Khoa hoc Nong nghié¢p Viét Nam

3Hoc Vién Nong nghiép Viét Nam

* Chi cuc Tréng trot va Bao vé€ thuc vt tinh Ha Giang
" Email: caovanchicitrus@gmail.com

gay ra, 1a bénh nguy hiém nhat trén cay an qua co
mui tai chau A, dac biét trén cay cam. Tuong tu, tai
Viét Nam, bénh la moét trong cac nguyén nhan
chinh céan tr& viéc phat trién san xuét cay an qua
c6 mui trén pham vi ca nuéc. Tuong tu, CTV, HLB
ciing da duoc phat hién trén cac mau la cam thu
thap tai Ha Giang [1].

Trong san xuat cay cam tai Ha Giang, ngoai
hai bénh hai phan trén cta cay quan trong nhu
HLB va CTV thi cac bénh hai viing ré ma cht yéu
la bénh vang 14 thoi ré do nhom nam dat gay ra
cling lam suy gidm nghiém trong dién tich trong
cam. Cay bi bénh vang 14 théi ré sinh truong rat
cOi coc; bo 14, dac biét 1a 14 non bi bién vang; qua
nho, khong c6 gia tri sit dung. Tac nhan gay bénh
1a nhom nam Phytophthora, Fusarium, Pythiumva
Phytopythium. Do tAm quan trong clia cay cam tai
Ha Giang, muc tiéu ctia nghién cttu nay nham phat
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hién sy c6 mit va mirc do nhiém cta tac nhan gay
bénh vang 14 thoi ré trén cay cam tai mot s6 ving
trong cam chinh cda tinh Ha Giang. O Viét Nam,
mot trong cac tac nhan co lién quan toi bénh thoi
ré, chay gom cay c6 mui (cay cam, cay buoi) da
duwoc xac dinh la Phytophthora citrophora va
Phythophthora nicotiana [2]. Muc tiéu ctia nghién
ctru nay la xac dinh va nghién ctu dic diém hinh
thai, sinh hoc cta P. curcubitacearum thu thap tu
mau dat ctia ving ré bi thoi cua cay cam tai Ha
Giang.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- Bénh vang 14 thoi ré cay cam tai Ha Giang.

- C4c mau dat va mau ré thu thap trén cay cam
& 3 huyen: Bac Quang, Quang Binh va Vi Xuyén
cua tinh Ha Giang.

- Tac nhan gay bénh ving ré: Ciac mau
Phytopythium cucurbitacearum phan lap duoc tir 4
mau dat va ré tai Phong thi nghiém cta B mon
Bénh cay, Hoc vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién ctru

2.2.1. Cdc moi truong nuoi cdy ndm

Trong nghién cttu nay, cac moéi truong WA
(Water Agar) duoc stt dung dé phan 1ap nam tir vét
bénh hodc vét bénh trén canh hoa hong (sau khi
bay nam va xuat hién triéu chimg), PDA (Potato
Dextrose Agar), CMA (Corn meal agar), CA
(Carrot Agar), PA (Pea Agar) va moi truong V8 -
Juice duoc st dung dé nhan nam thuan (PDA) va
nghién cttu su sinh trudng, phat trién ctia nim gay
bénh.

2.2.2. Nghién ctu kha nang phat trién cua tdc
nhan gay bénh wvung ré cdy cam trén mot so moi
truong nhan tao

- Phuong phéap tién hanh: Liy dia nguén nam
da co, dung ong rong duong kinh 5 mm dot
khoanh nam Phytopythium cucurbitacearum theo
vong tron trén tan nam P. cucurbitacearum dung
que cay cay 1 khoanh vao giita dia moi truong. Thi
nghiém gém 5 cong thirc (CT), mdi cong thic voi
3 lan nhac lai, quan bang chong nhén, dé & nhiét
do phong.

Cong thuc 1: Moi truong PDA.

Cong thic 2: Moi truong V8.
Cong thuc 3: Moi truong PA.
Cong thuc 4: Moi truong CMA.
Cong thic 5: Moi truong CA.

- Chi tiéu theo doi: Do kich thuoc tan nam P,
cucurbitacearum & cac ngay sau khi cay 1, 2, 3, 4,
5, 6 va 7 ngay.

2.2.3. Phurong phap dinh gid cac chi tiéu hinh
thai cua tdc nhan gdy bénh vung ré cdy cam

Céc chi tiéu hinh thai ctia nAm duoc danh gia
gom: Tan, soi, boc bao tit, hau bao ti, soi phong va
du dong bao tix.

2.2.4. Phuong phap kich thich sinh boc bao tir

- Moi truong kich thich sinh hoc bao tir: Nudc
vo trung, dung dich dat 10% da hap khi trung,
dung dich dat 10%, nuéc mua, nudc ho.

- Thi nghiém gém 4 cong thic (CT) trén cac
mau nam P, cucurbitacearumkhac nhau.

+ Cong thuc 1: Ha Giang 5.

+ Cong thirc 2: Ha Giang 22.
+ Cong thirc 3: Ha Giang 11.
+ Cong thuc 4: Ha Giang 31.

- Phuong phap kich thich sinh hoc dong bao
tir:

+ Cay nam P cucurbitacearum trén moi
truong V8 trong khoang 6 - 8 ngay (Thoi diém:
Tan nam moc kin dia Petri va bao t&t nhiéu trén bé
mat thach), ding que cdy da khit trung cat dia
nam P. cucurbitacearum thanh nhing mau nho
khoang 1 cm va chuyén sang dia Petri moi da hap
khtt trung.

+ D6 nudc vo trung, dung dich dat 10% da hap
khtt trung, dung dich dat 10%, nuéc mua, nudc ho
vao dia (10 ml/dia). Nuoi cdy dudi anh dén huynh
quang lién tuc trong 24 - 48 gi¢. Cac dia duoc dat
trong diéu kién nhiét do phong dé hinh thanh boc
bao tt. Theo doi sy hinh thanh boc dong bao tit &
cac dia.

+ Dé giai phong dong bao tit, cac dia Petri
duoc dé trong ta lanh 30 phut ¢ 5°C. Viéc thay déi
dot ngot nhiét do sé giap cho cac bao tir dong dé
dang duwoc phong thich ra bén ngoai.
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Chiét ADN cta P. cucurbitacearunr. Sau khi
da duwoc nguon thuan, ADN cta P
cucurbitacearum duoc chiét tach theo phuong
phap CTAB cua Doyle va Doyle (1987) [3]. Phan
ung PCR duoc thuc hién véi cap moi ITS4 va ITS5
[4]. Sau d6, san phdm PCR duoc tinh sach bang
KIT chiét thuong mai theo huéng dan cta nha san
xuat va duoc gidi trinh tu hai chiéu tai 1st BASE
[5]. Trinh tu thu duoc so sanh voéi chudi gan giii
nhat bang BLAST sén c6 trén GenBank [6].

2.2.5. Nghién ciru anh huong cua nhiét do dén
kha nang phét trién cia nam

- Phuong phéap tién hanh: Liy dia nguén nam
da co, dung ong rong duong kinh 5 mm dot
khoanh ndm P. cucurbitacearum theo vong tron

Cong thuc 5: Nhiét do 35°C.

- Chi tieu theo doi: Po kich thuéc tan nam P,
cucurbitacearum & cac ngay sau khi cay 1, 2, 3, 4,
5, 6 va 7 ngay.

2.3. Thoi gian va dia diém nghién ciru

Thoi gian nghién ctu tir thang 3 nam 2021 dén
thang 3 nam 2022.

bia diém nghién ctu: Vung cam tréng tai
huyén Vi Xuyén, Quang Binh va Bic Quang cua
tinh Ha Giang.

2.4. Xtr Iy s6 lieu

S6 lieu duoc xtt ly thong ke sinh hoc theo
phan mém IRRISTART 5.0 va chuong trinh Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

trén tan ndm P. cucurbitacearum, dung que cay
cay 1 khoanh vao giita dia moi truong PDA. Thi
nghiém gém 5 cong thirc (CT), moi cong thire voi
3 lan nhac lai, quan bang chong nhén, dé & nhiét
do phong. Nguén P. cucurbitacearum st dung cho
cac nghién ctu tiép theo 1a HG22.

Cong thuc 1: Nhiét do 15°C.

Cong thuc 2: Nhiét do 20°C.

Cong thic 3: Nhiét do 25°C.

Cong thic 4: Nhiéet do 30°C.

Trinh ty mau HG5:

AAATGAGATGTATTGAATCGAGACTCAAAACATTAAATTCCCAAATGGCGACGACAACCGCAAC
GCACTCCATGAAAAAACGACACGCAACAAACGCATCCACCGACCATCCAGCTCACCCCATACAGCA
ACAGCCAAGCGAACACACCCAATAAGCTGCATTGTCAAAGCCGAAGCCTAACATACCGCAAATCGA
GCAATCCACTCTCATGCCATCGCCAAAGGTCACCGGACCCGCCAGCAGACACGGLCCGCAGCEGcA
CCCCCATCAAGCACAAAACGGAAAAAACACGCGTCCGACTTTTAAAGGGACTCGCAACCTATCCAT
CCAAAAGAAGTGGTCGACTGCGAGACAACCTCACATCTGCAATCAAAACAACCGACGACTACACGA
CGGAAGAGACGCAAGTTTAGTGTACGGACACTGATACAGACATACTTCCAGGCGTAACCCGAAAGT
GCAATATGCGTTCAAAAGTTCGATGACTCACTGAATCCTGCAATTCGCATTACGTATCGCAGTTCGC
AGCGTTCTTCATCGATGTGCGAGCCTAGACATCCACTGCTGAAAGTTGTTATCTAGTTT

Trinh tw mau HG22:

GAGATGTATTGAATCGAGACTCAAAACATTAAATTCCCAAATGGCGACGACAACCGCAACGCAC
TCCATGAAAAAACGACACGCAACAAACGCATCCACCGACCATCCAGCTCACCCCATACAGCAACAG
CCAAGCGAACACACCCAATAAGCTGCATTGTCAAAGCCGAAGCCTAACATACCGCAAATCGAGCAA
TCCACTCTCATGCCATCGCCAAAGGTCACCGGACCCGCCAGCAGACACGGCCGCAGCCGLCACCCC
CATCAAGCACAAAACGGAAAAAACACGCGTCCGACTTTTAAAGGGACTCGCAACCTATCCATCCAA
AAGAAGTGGTCGACTGCGAGACAACCTCACATCTGCAATCAAAACAACCGACGACTACACGACGGA
AGAGACGCAAGTTTAGTGTACGGACACTGATACAGACATACTTCCAGGCGTAACCCGAAAGTGCAA
TATGCGTTCAAAAGTTCGATGACTCACTGAATCCTGCAATTCGCATTACGTATCGCAGTTCGCAGC
GTTCTTCATCGATGTGCGAGCCTAGACATCCACTGCTGAAAGTTGTCATC

3.1. Ké& qua phan lap va xac dinh P
cucurbitacearum

Hai mau dat va ré, HG5 va HG22 trong téng so
mau duogc thu thap tir ving dat va ré bi thoi caa
cay cam c6 biéu hién vang 14. TAc nhan gay bénh
duoc phan 1ap tir bay canh hoa héng tir cac mau
dat, ré thoi. Tac nhan gay bénh duoc xac dinh la
Phytopythium cucurbitacearum dua trén trinh tug
vung gen ITS va dac diém hinh thai.
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3.2. Dic diém hinh thai ndm Phytopythium bac diém hinh thai ndm P. cucurbitacearum
cucurbitacearum duoc trinh bay & bang 1 va hinh 1.

Bang 1. Bic diém hinh thai cta cAc mau nim Phytopythium cucurbitacearum

biac diém hinh thai

ot ;{1(:}11) Fhligc(cue; Kich thuée Do dai Dlroniflgl(nh l;au bao

o Hinh ¢ bap T pum 16 giai | trung binh o Soi
boc b§0 dang boc phong du | cudng boc Puong Vitri | nam

e bao tir Dai Rong dong bao | bao tirrung | kinh trung | hinh | phong

tlr (um) (um) binh (um) | thanh
Cau

Khoéng . A N

phan gl‘lmgl 2;;95' 1385(1' 3,2-5,1 Ii‘l‘r)lng 11,25-405 | P | o
nhanh nlljr’n ’ ’ ng st

b/
a) b)
E
X
C) d)

Hinh 1. Dic diém hinh thai cta Phytopythium cucurbitacearum

Ghi chu: a. boc bdo tix, b. hinh thanh boc gid tir boc bado ti, c. don vat chat sang boc gid, hinh thanh
cdc du dong bdo tu, d. gidi phong du dong bao tir tir boc gia.
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Cac mau thu duoc c6 diac diém hinh thai
chung 1a: Boc bao tit c6 dang hinh cau, trimg, ellip,
bat dinh hinh, boc bao tt c6 num ro rét, chiéu dai
23,9 - 66,5 um va chiéu rong 18,6 - 35,4 um, kich
thudc 16 giai phong du dong bao tix 3,2 - 5,1 um,
nhiéu mau quan sat thay hai nam hinh thanh trén
cung mot boc bao tt va boc bao tir khong rung.
Canh sinh bao tirt khong phan nhanh. Hau bao ti
hinh thanh & dau soi, duong kinh hau bao ti 11,25
- 40,5 um. Soi Pythium cucurbitacearum phong.

bac diém cta Phytopythium cucurbitacearum
1a hinh dang boc giong voi Phytophthora, sinh san
thi giong voi Pythium.

3.3. Nghién cttu dic diém sinh hoc ctia ndm P,
cucurbitacearum

331 Pac diém cua mot s6 moi truong nhan
tao lén khd nang phdt trién cua nam P,
cucurbitacearum

Moi truong dinh duong anh hudéng rat 16n dén
su sinh trudng va phat trién ctia nam, xac dinh moi
truong dinh duong nhan tao nham danh gia toc do
phat trién cta ndm P. cucurbitacearum trén ting
moi truong. T do, xac dinh duoc méi truong nao
1a thich hop nhat cho su phat trién va sinh truéng
clia ndm gay bénh trén cay an qua c6 mui. Két qua
dugc trinh bay & bang 2 va hinh 2.

Bang 2. Anh hudng clia méi truong t6i su phat trién ctia ndm P, cucurbitacearum

Kich thudc tan sau cac ngay nuoi cdy (mm)
Cong thuc

Ngay1l | Ngay2 | Ngay3 | Ngay4 | Ngay5 | Ngay6 | Ngay7

CT1 (Moi truong PDA) 5,83¢ 10,174 15,33¢ 23,83° 30,83¢ 37,17 43,331
CT 2 (Moi truong V8) 7,50 18,83 34,17 47,83 58,67 67,67 75,67
CT 3 (Moi truong PA) 5,00¢ 15,00¢ 26,831 39,50¢ 48,33° 59,33¢ 65,50°
CT4 (Moéi truong CMA) 6,00° 18,67 29,17° 43,00° 49,17° 58,33¢ 67,33°
CT5 (Moi truong CA) 10,17* 26,00 45,00 57,67 70,17 80,17 90,00

LSDy05 0,08 0,23 0,42 0,49 0,57 0,62 0,67

Hinh 2. Anh hudng ciia méi truong t6i su phat trién ctia ndm P, cucurbitacearum

Ghi chu: A. Moi truong PDA, B. Moi truong VS8, C. Moi truong PA, D. Moi truong CMA, D. Moi
truong CA.
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Két qua bang 2 va hinh 2 cho thay, khi nuoi
cay trén 5 loai moi truong khac nhau, ndm P
cucurbitacearum déu c6 kha nang phat trién, tan
c6 soi moc trang min. Tuy nhién, & trén cac moi
truong khac nhau thi hinh thai tan va toc do phat
trién 1a khac nhau. Nuéi cdy trén moi truong CA
da tao diéu kién kich thich soi nidm P
cucurbitacearum phat trién tot nhat, sau 7 ngay
nuodi cdy trén dia petri déu dat kinh thuoc 1a 90,00
mm. Nam P. cucurbitacearum moc tot trén moi
truong V8, kich thudc dat 75,67 mm; moi truong
PA va CMA ghi nhan kich thuéc tan ndm moc kha
tuong dong, 1an luot 1a 65,50 mm va 67,33 mm. Tuy
nhién, soi nam trén moi truong CMA moc thua
thot va mong hon, méi truong PDA ¢6 kich thudc
tan ndm moc cham nhat véi kich thudc 43,33 mm,

nhung soi ndm trén moi truong nay lai moc day va
x0p nhat trong s6 cac moi trudng.

Hinh thai hé soi ndm trén cac moi truong duoc
quan sat nhu sau: Méi truong PDA hinh hoa soi
day va x0p, moi truong V8 hinh hoa cic, moi
truong PA hinh soi thua, méi truong CMA hinh so¢i
thua va thua hon moi truong PA, méi truong CA
hinh sao soi nAm moc thua.

Két qua thi nghiém ghi nhan, moéi truong PA
la moi truong thuan loi nhat cho su sinh truéng va
phat trién cta P cucurbitacearum, vi trén moi
truong nay duong kinh tan phat trién kha nhanh,
déng thoi hé soi phat trién day. Két qua nay tuong
tu voi nhitng nghién ctu trudc day [7].

3.3.2. Danh gid kha nang hinh thanh boc bao
tir cua P. cucurbitacearum voi cac moi trurong nuoc
khéc nhau

Bang 3. Kha nang hinh thanh boc bao tit cta P, cucurbitacearum
v6i cAc moi treong nude khac nhau

Dung dich dat . .
Nudc vo trung 10% da hap Dung dich dat Nuéc mua Nudc hod
y 10%
khtt tring
Cong thuc
Boc dlgrlllg Boc dlgrlllg Boc dlgrlllg Boc dlgrlllg Boc dlgrlllg
bao t baio e bao t béo thr bao t béo thr bao t bab thr bao ti ba.o thr
CT1 (HG5) + - + + + - ++ + + +
CT2 (HG22) ++ + + - + - - - ++ +
CT3 (HG11) + + + + + - + - + -
CT4 (HG31) + + ++ ++ + + ++ + ++ ++

Bang 3 cho thay, P. cucurbitacearum khi duoc
kich thich boc bao tir véi cac ngudn nudc khac
nhau c6 su khac biét vé luong boc bao tit hinh
thanh va du dong bao tit duoc gidi phong. Trong
d6, ngudn nudc ho va dung dich dat 10% da hap
khtr triing tao diéu kién cho sy hinh thanh boc bao
tr va giai phong du dong bao tr tot, hinh thanh
boc trén moi ngudén ndm P. cucurbitacearum.
Nguén nuodc tir dung dich dat 10% tuy cé hinh
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thanh boc bao tir nhung luong du déng bao tix
duoc giai phong lai khong dugc quan sat thay.
Ngudn nudc vo trung va nudc mua kich thich duoc
hinh thanh bao tir va chi khong xuat hién du dong
bao tt & 1 s6 nguodn nam.

Két qua ghi nhan rang, nguén nuéc hd va
dung dich dat 10% da hap khtt trung 1a thich hop
nhat cho su hinh thanh boc bao tt va giai phong
du dong bao tr ctia nam P. cucurbitacearum do
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boc bao tir hinh thanh trén hai nguén nuéc nay
nhiéu hon so véi cac moi truong khac.

3.3.3. Anh hudng cia nhiét do dén khd nang
phdt trién cua nam P. cucurbitacearum

Nhiéet do 1a mot trong nhimg yéu t6 quan trong
anh huong t6i kha nang sinh truong, phat trién cta
céc vi sinh vat, tac nhan gay bénh cho cay trong. Moi

loai khac nhau sé c6 nguong nhiét do nhat dinh dé
phét trién tot nhat. Viec nghién ctru anh hudng cta
cac muc nhiét do khac nhau nhim tim ra nguong
nhiét d0 ma ndm P. cucurbitacearum gay hai trén
cay cam co6 kha nang phat trién tot nhat, dé tir do dua
ra duoc cac bién phap phong trir phit hop. Két qua
thi nghiém duoc trinh bay & bang 4 va hinh 3.

Béang 4. Anh huéng ciia nhiét do dén kha ning phat trién clia ndm P, cucurbitacearum

Kinh thudc tan sau cac ngay nudi cay (mm)
Cong thuc

Ngay1l | Ngay2 | Ngay3 | Ngay4 | Ngay5 | Ngay6 | Ngay7
CT1 (Nhiét do 15°C) 9,67¢ 20,50° 31,00° 42,67¢ 53,33° 62,50° 72,33¢
CT2 (Nhiét do 20°C) 29,831 52,00° 67,33° 90,00? 90,00? 90,00? 90,00?
CT3 (Nhiét do 25°C) 35,00 62,50 81,50 90,00 90,00 90,00 90,00°
CT4 (Nhiét do 30°C) 36,83° 66,17° 90,00 90,00 90,00 90,00 90,00°
CT5 (Nhiét do 35°C) 32,00° 47,50¢ 53,831 58,33 66,00 74,00 82,00

LSD 5 0,43 0,71 0,92 0,88 0,67 0,49 0,31

Ghi chu: Puong kinh dia petri d=90 mm; a, b, ¢, d, e va {14 chi sé' dung dé€ so sanh suw sai khdc giita

cdc cong thitc sau cdc ngdy nuoi cay.

20°C

15°C

25°C

30°C 35°C

Hinh 3. Sy phat trién ctia ndm P, cucurbitacearum trén cac mirc nhiét do khac nhau

Mot trong nhitng yéu t6 quan trong anh
huéng dén su phat trién, kha ning gay hai cta tac
nhan gay bénh la nhiét do. Viec ndm bat duoc
nhiét do phat trién ctia nAm gay bénh gitp xac
dinh duoc thoi diém phat sinh, phat trién cta tac

nhan gay bénh trén déng ruong, qua do giup quan
ly phong chong bénh mot cach tot hon.

Tt két qua theo doi anh hudng ctia nhiét do
dén su phat trién cha nidm  Pythium
cucurbitacearum c¢6 thé thay, nam P
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cucurbitacearum gay bénh trén cay an qua cé6 mui
co thé phat trién trong khoang nhiét do tur 15 -
35°C.

Tuy nhién, khoang nhiét do thich hop nhat
cho su phat trién cia nim Pythium
cucurbitacearum la tir 20 - 30°C. Sau 3 ngay thi soi
nam da moc kin dia c6 duong kinh 90 mm & nhiét
do 30°C. Soi ndm & nguong nhiét do 20°C va 25°C
trong ngay thit ba dat kich thudc 1an luot 1a 67,33
mm va 81,50 mm va moc kin dia trong ngay thu tu.
O muc nhiét do 15°C va 35°C ndm phat trién cham
hon, kich thuéc tan ndm dat 1an luot 12 31,00 mm
va 53,83 mm & ngay tht ba. Kich thuoc cua tan
nam sau 7 ngay & hai mac nhiét do nay 1a 72,33
mm (& mac 15°C) va 82,00 mm (& muc 35°C). Do
vay, nguong nhiét do tir 20 - 30°C 1a diéu kién thich
hop nhat cho su phat trién cta ndm Pythium
cucurbitacearum gay thoi ré trén cay co mui. Két
qua nay ctng twong tuw voi nghién ctru ctia Krystel
va cs (2021) [8].

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Téac nhan lién quan dén bénh théi ré cay cam
duoc xac dinh 1a Phytopythium curcubitaceae.

Trong 5 moi truong nuodi cay khac nhau (PDA,
V8, PA, CMA va CA) thi P. cucurbitacearum cay
trén moi truong CA phat trién tot nhat, sau 7 ngay
nudi cay trén dia petri déu dat kinh thuoc 1a 90,00
mm; sau d6 dén moi treong V8, kich thuoc dat
75,67 mm; moi truong PA va CMA ghi nhan kich
thudc tdn ndm moc kha tuong dong, lan luot la
65,50 mm va 67,33 mm; moéi truong PDA cé kich
thudc tdn ndm moc cham nhat véi kich thudc
43,33 mm.

Nhiét do anh huong dén su phat trién cua P,
cucurbitacearunr. Sau 3 ngay nuodi cay soi nam da
moc kin dia c6 duong kinh 90 mm & nhiét d6 30°C;
0 nguong nhiét do 20°C va 25°C trong ngay tha 3
dat kich thuoc l1an luot 1a 67,33 mm va 81,50 mm va
moc kin dia trong ngay thtr tv. O mic nhiét do
15°C va 35°C nam phat trién cham hon (31,00 mm
va 53,83 mm) & ngay thi ba. Do vay, ngudong nhiét
do tir 20 - 30°C 1a diéu kién thich hop nhat cho su
phat trién cta ndm P, cucurbitacearum gay thoi ré
trén cay an qua cé mui.

4.2. Kién nghi

Nghién cttu nay cung cap thém thong tin vé
tac nhan P. cucurbitacearum lién quan toéi bénh
bénh théi ré cay cam tai Ha Giang. Tiép tuc thuc
hién cac nghién cttu vé phong chong tac nhan gay
bénh nay trong cac nghién ctu ti€p theo.
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RESEARCH ON IDENTIFICATION AND THE CHARACTERISTICS OF FUNGUS Phytopythium
cucurbitacearum CAUSING ROOT ROT DISEASE OF ORANGE TREE IN HA GIANG

Cao Van Chil, Nguyen Duc Huy?, Bui Quang Dang?,

Pham Hong Hien?, Luong Thi Huyen', Giang Duc Hiep*, Nguyen Van Trong!

!Citrus Research and Development Centre

“Vietnam Academy of Agricultural Sciences

*Vietnam National University of Agriculture

“Department of Crop Production and Plant Protection of Ha Giang province
Summary

This research identification and the characteristics of fungus Phytopythium cucurbitacearum
causing the root rot disease and degradation of orange in Ha Giang, where soil and orange root
samples were collected from 3 orange-growing districts in Ha Giang province (Vi Xuyen, Quang
Binh and Bac Quang). Research results showed that P. cucurbitacearum has a spherical, ovate,
elliptical, amorphous spore capsule with a distinct knob, 21.2 - 68.5 um in length and 18.6 - 37.25
um in width, with a pore size of 3.2 - 5.6 um. P. cucurbitacearum grown on CA medium showed
the best growth, after 7 days of culture on petri dishes, the diameter of 90.00 mm was achieved;
the next one is the V8 environment, the size of 75.67 mm was reached; PA and CMA medium
yielded the size of the fungus of 65.50 and 67.33 mm, respectively; PDA medium had the slowest
growth of the fungus with a size of 43.33 mm. The most favorable temperature for the growth of
P. cucurbitacearum is from 20°C - 30°C; after 3 days, the mycelium had grown covering the plates
with a diameter of 90 mm at 30°C; at temperature thresholds of 20°C and 25°C on the third day,
the sizes were 67.33 and 81.50 mm, respectively, and the plates were fully grown on the fourth
day; The temperature range of 20°C - 30°C provides the most suitable condition for the growth of
P, cucurbitacearum causing root rot on citrus.

Keywords: Orange, Phytopythium cucurbitacearum, root rot disease, Ha Giang.
Nguoi phan bién: GS.TS. Nguyén Vian Tuat

Ngay nhan bai: 18/8/2023

Ngay thong qua phan bién: 01/9/2023

Ngay duyét dang: 30/01/2024
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NGHIEN CUU THIET HAI GAY RA BO1 BENH KHAM LA

TREN CAY SAN O TiNH THUA THIEN HUE

Nguyén Kim Chi', Nguyén Vinh Trudong"”

TOM TAT

Sén 1a cay tréng quan trong & tinh Thita Thién Hué. Bénh kham 14 sin xAm nhap va gay hai trén
dia ban tinh tir cuéi nam 2019, nhung cho dén nay chua cé danh gia vé muc do thiét hai do bénh
gay nén. Diéu tra vé tinh hinh bénh kham 14 sin trén dia ban tinh cho thdy, giong san chu luc 1a
KM94 (chiém ti trong trén 90%). Bénh kham 14 da nhiém hau hét dién tich san KM94 da trong tir
cap 2 dén muc cap 5 tiy thudc vao nguon giong ngudi dan st dung. Nam 2022, dién tich thiét hai
ning khoang 180 ha va mat trang lén dén 484 ha. Cac dién tich con lai nang suat giam tuy theo
muc do bénh hai. Cap bénh cang cao va nhiém bénh som, thiét hai cang lon. Cay trong nhiém
bénh sém lic moc mam nidng suat gidm 16n, nhung nhiém bénh & cac giai doan phat trién than,
14, ¢t nang sudt giam thap hodc giam khong dang ké. Bénh kham 14 san c6 mdi tuong quan rat
chat voi nang suat cay trong (R? = 1). Chi s6 bénh cang cao thi nang suat cay trong giam cang lon.
Giong KM94 nhiém bénh véi chi so6 bénh trén 90% giam nang suat tir 61,5 - 62,1% va tir 18,1 - 20,1%

ham lwong tinh bot.

T khoéa: Bénh kham I3, nang sudt, san, SLCM virus, thiét hai.

1. DAT VAN BE

San (Manihot esculentaCrantz) 1a cay luong
thuc quan trong sau lua gao va lua mi, dac biét
quan trong & cac nuéc dang phat trién, noi cay san
duoc coi la giai phap cho an ninh lwong thuc, la
ngudn thuc phdm cda hon 500 trieu nguoi [1]. O
Viet Nam, san la san phdm cha luc quan trong cé
san luong dung thir 3 sau laa va ngd. Nam 2020,
dién tich sin ca nuoc dat 560 ngan ha, san luong
10,00 triéu tan, dat gia tri xuat khau 1.011,8 triéu
USD [2].

Bénh kham 14 sin (Sr7 Lankan Cassava
Mosaic Virus) 1a bénh hai gay han ché lon nhat
doi voi su phat trién va mé rong dién tich trong
san trén thé gidi [3, 4, 5]. Cac nghién ctru & chau
Phi cho thdy, khi cay san bi nhiém bénh kham la
sé gay giam nang suat [6, 7]. Theo Fargette va cs
(1990), thiét hai do bénh kham 14 sin khién nang
suat cay bi bénh giam tir 20 - 95%, trung binh la
50% [6]. Nang suat ct san tir 29 tdn/ha giam xu6ng
chi con 9 tan/ha [7].

Cay san la mot trong nhiing cay trong chu luc
& nuoc ta [2, 8]. O tinh Thira Thién Hué, sin 1a cay

! Truong Dai hoc Nong Lam, Pai hoc Hué
" Email: nvtruong@hueuni.edu.vn

trong thich hop trén cac ving dat cat bac mau, cac
vung khé khan & cac huyén Phong Dién, Huong
Tra, A Ludi... ctia tinh Thtra Thién Hué. Bénh
kham 14 san xam nhap va gay hai trén dia ban tinh
tr cudi nam 2019, nhung cho dén nay chua cé
cong bo vé muc do thiét hai do bénh gay nén [9].
Muc dich ctia nghién cttu nay la danh gia mac do
thiét hai do bénh kham 14 san gay hai trén cay sian
& tinh Thtra Thién Hué dé lam di lieu khoa hoc
cho cac nghién cttu va phuc vu coéng tac chi dao
quan ly bénh hai trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién cttu

- Cay sdn va cac nong ho trong san & cac vung
trong san chu luc cta tinh Thita Thien Hué.

- C4c tai lieu va van ban gan day cda cac co
quan vé nong nghiép lien quan dén cay san va
bénh kham 14.

2.2. Phuwong phap nghién ctru

2.1.1. Phuong phdp diéu tra thu thap so liéu
khao sat so cap

- Tién hanh diéu tra, phong van thu thap thong
tin so cap cac nong ho san xuit sin & cac huyén
Phong Dién, Huong Tra va A Ludi voi cac nhom
chi tiéu khao sat dién tich bi hai, mic do6 gay hai,
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thiét hai vé kinh té, ti 1é nong ho bi thiét hai. Chon
cac ho co dién tich trong san khoang 1.000 m?* (2
sao), tham canh va san sang tham gia cac chuong
trinh vé cay san tai dia phuong. Tién hanh phdong
van biang phuong phap diéu tra nhanh c6 st tham
gia clia nong dan bang phiéu diéu tra lap sin. So
phiéu diéu tra 1a 90 phiéu.

- C4c chi tieu nghién ctu: Dién tich trong sin,
dién tich nhiém bénh, dién tich that thu, nang suat
cay trong, san luong, tinh trang dich hai va bénh
kham 14 san, cac bién phap canh tac va bién phap
quan ly bénh da ap dung. Hiéu qua ctia cac bién
phap ap dung.

212 Phuong phdp diéu tra thu thap so liéu
khdo sat thir cap

- Cac s6 liéu thtr cap duoc thu thap tir cac bao
cado gan day lien quan dén tinh hinh san xuit va
tiéu thu san, tinh hinh dich bénh san trén dia ban
tinh ctia S& Nong nghiép va Phat trién nong thon,
Chi cuc Trong trot va Bao vé thuc vat, Trung tAm
Khuyén nong, S& Khoa hoc Cong ngheé, Trung tam
Dich vu Nong nghiép cac huyén/thi xa c6 trong
san trén dia ban tinh nhue Phong Dién, Huong Tra,
A Luoi. Thoi gian tién hanh tir 1 - 12/2022.

2.1.3. Phuong phap diéu tra trén dong ruong

Tién hanh diéu tra dong ruong theo QCVNO1-
38 [10] & cac huyén/thi xa Huwong Tra, Phong
bién va A Ludi vé tinh trang dich hai va nang suat
cay trong. Danh gia muic d¢ dich hai va ning suat
cay trong. Tién hanh diéu tra cac dich hai & cac
giai doan sinh trudng cta cay san gom: Giai doan
1: Sdn moc mam, bén ré va phat trién ré (0 - 45
ngay sau trong); giai doan 2: Phat trién than 14 (45
- 95 ngay sau trong) va giai doan 3: San phat trién

ct (sau 3 thang tudi dén thu hoach) vé tinh hinh
dich hai. M6i huyén diéu tra 3 xa san xuat sin
trong diém, moi xa diéu tra 3 rudong & cac canh
déng trong san dién hinh. Céc chi tiéu diéu tra bao
gom: Thanh phan sau hai chinh, thanh phan bénh
hai chinh, ti 1é bénh (TLB) va chi s6 bénh (CSB)
kham 14, dién tich nhiém bénh, ning suat cay
trong. Phan cap thang bénh hai kham 14 sin theo
Olasanmi va cs (2021) [11]. TLB va CSB tinh theo
cac giai doan sinh truéng cay san. Tién hanh thu
hoach nang suat ct véi dién tich 32 m?/diém va lap
lai 4 1an. Ham luong tinh bot va 4m do duoc phan
tich tai Trung tam Kiém nghiém thuoc, My pham,
Thuc phdm, S& Y té tinh Thita Thien Hué theo
TCVN 4594:1988 [12].

2.1.4. Phuong phap xu Iy so liéu

- Cac s0 liéu diéu tra va khdo sat duoc xtr ly gia
tri trung binh, phan tram, phan tich ANOVA mot
nhan t6 va phan tich twong quan bing phan mém
Microsoft Excel va SPSS 16.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thuc trang san xuit sin va tinh hinh dich
hai sin trén dia ban tinh Thira Thién Hué
3.1.1. Thure trang san xut san

Két qua diéu tra tinh hinh san xuat va nhiém
bénh cay san trén dia ban tinh Thira Thién Hué
duoc trinh bay ¢ bang 1 cho thay, dién tich trong
khoang 3.831 ha trong nam 2022, voi giong sian
cht luc 1a KM9%4 (chiém ti trong trén 90%), bénh
kham 14 da nhiém hau hét dién tich sin da trong
voi 2.289 ha (59,7%), cay trong nhiém bénh kham
14 tir cap 2 dén muc cap 5 phu thudc vao nguon
giong KM94 nguoi dan sit dung.

Bang 1. Dién tich trong sén va nhiém bénh kham 14 sén & tinh Thira Thien Hué

SIT Huyen,/thi xa/thanh pho Dién t(1}(1:£1) trong | Dién tich (ng)iém bénh
1 Phong Dién 969,3 614,6
2 Thanh pho Hué 24,0 2,1
3 Phu Loc 150,0 53,5
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4 Huong Tra 600 579.5
5 Phu Vang 1244 103,5
6 A Luoi 1.314,19 966,5
7 Nam Dong 500 443,0
8 Quang Dién 200,0 106,0
9 Huong Thuy 2,0 0,0
Toan tinh 3.831,03 2.289,2

Nguon: So'liéu diéu tra cia Chi cuc Trong trot va Bao vé thuc vét tinh Thia Thién Hué (2022)

bénh, cay trong sé nhiém bénh & cap 2, cap 3 va
bénh biéu hién ¢ giai doan phat trién than, la.
Bénh kham 14 phd bién & tat ca cac ving trong san
trén dia ban tinh véi giong cht luc KM94.

Néu nguoi dan st dung giong trong tir vu
truoc dé trong lai, bénh chu yéu gay hai & cap 4,
cap 5 va bénh nhiém sém ngay sau khi sdn moc
mam, thiét hai sé rat cao (Hinh 1). Néu nguoi dan
stt dung ngudn giong mua tir cac tinh khac it bi

'3

A

Hinh 1. Giong KM94 nhiém bénh kham 14

A. Giong nguoi dan tir gitr Iai, giong nhiém ngay sau khi moc mam; B. Giong nguoi din mua bén ngoai
tinh khong nhiém bénh

3.1.2 Tinh hinh dich bénh hai san

Két qua diéu tra giam dinh cac dich hai duoc
trinh bay & bang 2 cho thay, co6 6 dich hai trén cac
giong san & tinh Thita Thién Hué goém: Bénh
kham 14 san, bénh dom nau, bénh héo vi khuén,
bo phén trang, nhén do, rép sap, nhung phé bién
nhat 1a bénh kham 14 sin, cac dich hai khac gay
hai khong dang ké. Bénh kham 14 gay hai trén

toan tinh, gay hai nang cha yéu & cac huyén A
Ludi, Phong Dién va Huong Tra.

Theo James va cs (2000) [13], c6 8 loai con
truing gay hai chinh trén cay san la: Reép sap
(Phenacoccus  manihot), nhén hai  san
(Mononychellus tanajoa, Manihot esculenta), chau
chau (Zonocerus variegatus), bo phan xoan oc
(Aleurodicus disperses), bo phan tring (Bemisia
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tabaci), rép vay hai ré (Stictococcus vayssierrel), rép
vay trang (Aonidomytilus albus), méi va cac loai gam
nham. C6 17 bénh hai chinh trén cay san la: Bénh
héo vi khudn (Xanthomonas axonopodis pv.
manihotis), bénh dom 1a (Xanthomonas cassavae
sp.), bénh héo ra, thoi ré vi khuidn (Pseudomonas
solanacearun), bénh kham 14 san (Sri Lankan
Cassava Mosaic Virus), bénh virus soc nau
(Cassava Brown Streak Virus), bénh kham gan san
(Cassava Leaf Vein Mosaic Virus), bénh chéi rong
(Phytoplasma sp.), bénh dom 14 (Cercospora spp.),
dém nau 14 (Cercospora henningsi)), d6m trang la
(Cercospora caribaea), dom 14 lan téa (C. viscosae),
dom 14 Phyllosticta (Phyllostieta manihotieola, P.
manihot, P. manihobae), bénh phan trang (Erysiphe
manihotis), bénh siéu dai (Zaphrina sp. hoac
Sphaceloma sp.), bénh than thu (Glomerella
manhotis, Colletotrichum manihotis), bénh thoi than
Glomerella (Glomerella cingulata), bénh thoi than
Botryodiplodia (Botryodiplodia theobromae), bénh
thoi than Phytophthora (Phytophthora
erythroseptiea, P. drechsleriva P. eryptogea), bénh

e -

s R 'ii L
-~ 5

soc trang (Fomes lignosus), bénh thoi ct Rosellinia
(Rosellinia necatrix), bénh thoi ré Sclerotium
(Sclerotium rolfsi) [14].

Theo Nguyén Haru Hy va cs (2022) [15], cac
dich hai chinh trén cay san ¢ Viét Nam la: Rép sap
bot hong (Phenacoccus manihot)), bo phan trang
(Besimia tabaci), rép sap (Lepidosaphe sp.), nhén
d6 (Zetranychus sp.) sau an tap (Spodoptera
litura), sau xanh (Chloridae obsoleta), sau an la
(Ziracola  plagiata), bénh chéi rong do
Phytoplasma, bénh chay 14 vi khuan
(Xanthomonas campestris), bénh kham 14 san (Sr7
Lankan Cassava Mosaic Virus), bénh budu ré
(Meloidogyne spp.). So sanh két qua nghién cttu
nay voi két qua nghién ctru ctia Nguyén Hiru Hy va
cs (2022) [15] cho thay, hién tai co 5 loai dich hai
chua ghi nhan ¢ tinh Thtra Thien Hué 1a: Sau xanh
(Chloridae  obsoleta), rép sap bot hong
(Phenacoccus manihot]), sau an la (Ziracola
plagiata), bénh chéi rong do Phytoplasma va bénh
budu ré (Meloidogyne spp.).

Hinh 2. Cay sdn nhiém bénh héo rit vi khudn (Xanthomonas axonopolis pv. manihotis) (A) va cay chét (B)
Bang 2. Thanh phan cac dich hai chinh gay hai cay sin nam 2022

TT Ten dich hai Tén khoa hoc Mtc @6 phé bién Giong
Phong | Huong | A
bién Tra | Luoi
1 | Bénhkhamlasan | Sr7lankan Cassava Mosaic Virus | ++++ | ++++ | ++++ | KMO4,
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HLS14,
KM505,
HN3

2 Bénh dém nau

Mycosphaerella henningsii + + +

HN5,
KM94

3. | Beénh héo vi khudn

Xanthomonas axonopolis pv.
manihotis

HN5

4 Bo phan trang

Bemisia tapaci

KM94,

HLS14,

KM505,
HN3

++++ |

5 Nhén do

Tetranychus urticae + + +

HNS,
KM94

6 Rép sap

Planococcus citri + + +

HNS,
KM94

7 Sau an tap

Spodoptera litura + + +

KM94,
HN5

LA A

Hinh 3. Cay sdn nhiém bénh dom 14 (Mycosphaerella henningsii)

3.2. Thiét hai bénh kham 14 sin & cac dia ban
trong sin trong diém

3.2.1 Két qua diéu tra nong ho

Két qua diéu tra phong van 90 nong ho cho
thdy, bénh kham 14 bat dau xuat hién & tinh Thrra
Thién Hué niam 2019 va phat trién manh trong
cac nam 2020, 2021, hién bénh da xuat hién trén
toan tinh (Hinh 4). Giong cht luc san xuat la
KM94, dién tich nhiém bénh trung binh 1a 0,002
ha/ho. Ti 1é bao cao tinh hinh nhiém bénh nam

2022 thap vi cac ho dan khong nhan biét dugc
bénh kham 14 nhiém & cap 2 va thoi gian diéu tra
tién hanh & giai doan moc mam va phat trién ré
khi bénh biéu hién triéu ching & cdp 2 1a chinh.
Ngoai ra, do nam 2021 bi nhiém bénh ning nén
nguoi dan khong st dung giong cit dé trong lai
ma tim kiém nguon giong sach bénh ¢ cac dia
phuong khac dé trong thay cho tu giit lai giong.
Bénh kham 14 san xuat hién & giai doan moc mam
phat trién ré (c6 32,63% ho), phat trién than, 1a
(c6 61,05% ho) (Hinh 5A) va phan 16n cac nong
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ho cho biét bénh gay thiét hai tir 30 - 70%, trong
do c6 23,2% ho bao cao 30% thiét hai va 18,9% ho

bao cao 70% thiét hai (Hinh 5B).

100

90

80

70

Ti 16 hé théng bao niém bénh (%)

2019 2020

66,3
60
50
40
30 23,1
20
10 4,2
1,05 '
0 |

2021 2022

Hinh 4. Thoi gian phat trién bénh kham 14 sidn

A

® Moc mam ra ré ® Phat trién than la = Phat trién cu

B . 4
Mirc d6 nhiém bénh (%)
m3) m40 m50 =60 =70

Hinh 5. Giai doan phat trién bénh kham 14 sin va thiét hai theo d@4anh gia noéng ho

A. Cdc mau tuong ung voi cdc giai doan: Moc mam ra ré, phat trién than I4 phat trién cu

B. Cidc mau tuong iing vori mitc do nhiém bénh cdc ho dianh gid: 30, 40, 50, 60 va 70%

3.2.2. Két qua diéu tra dong ruong

Két qua diéu tra danh gia dong ruong vé thiet
hai bénh kham 14 san duogc trinh bay & bang 3 cho
thay, dién tich thiét hai nang khoang 670 ha
(14,9%) va mat trang léen dén 484 ha (12,6%). Cac
dién tich con lai nang suat giam tuy theo muirc do
bénh hai. Cap bénh cang cao va nhiém bénh sém,
thiét hai cang lon. Cay trong nhiém bénh som lac
moc mam nang suat giam lon, nhung nhiém bénh
O céac giai doan phat trién than, 14, ci nang suat
giam thap hoac giam khong dang ké.

Cac nghién ctu trén thé gioi cho biét giong
san khac nhau thi nang suat giam khac nhau, tuy
nhién thiét hai dwoc woc tinh tir 20 - 95%, trung
binh 1a 50% [6]. Ngay ca nhimng giong khang cling

c6 thé gidm nidng suat tir 24 - 78%. Véi nhimg
giong nhiém trung binh, ning suat giam tir O -
77% tuy theo thoi gian nhiém bénh va yéu t6 moi
truong. Néu trong hom nhiém bénh sé giam nang
suat 16n hon (55 - 77%) so voi trong hom khong
nhiém bénh va sau d6 nhiém bénh do bo phan
trang (35 - 66%), ngay ca khi bi bo phan trang
chich hat va nhiém bénh som. Cay sian bi nhiém
virus duoc lay nhiém tir cdy bénh sé cho nang
suat bang 70% so véi cay khoe, nhung khi tat ca
cac cay déu bi nhiém, bénh chi gay giam 33%
nang suat. Nhiém bénh xay ra sau 150 ngay sau
trong sé it hoac khong anh huéng dén nang suat
cay trong. Thiet hai duoc ghi nhan qua diéu tra
phan tich cho thdy, két qua phu hop véi cac
nghién cttu trén.
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Bang 3. Tinh hinh thiét hai bénh kham 14 sin & cac viing trong diém nam 2022

TT Tén dich hai Dién tich nhiém nang (ha) Dién tich mat trang (ha) Ghi chu
Phong | Huong .. | Phong | Huong .
pien | Tra | 29| pien | Tra | AT
1 | Bénh kham 14 san 95,2 470,0 49 95,2 389,0 0,0 KM94
2 Bénh dom nau 0 <0,1 0 0 0 0 KM94, HN5
3. Bénh vi khuin 0 <0,1 0 0 <0,1 0 HN5

3.3. Tuong quan gitta mirc d6 bénh kham la
sdn va ning suit cay trong

Két qua nghién ctru vé mirc do bénh kham 14
sdn va nang sudt cay trong duoc trinh bay & hinh 5
cho thay, c6 méi twong quan rat chat va cé y nghia
gitta muic do bénh hai va nang suat (R* = 1). CSB
cang cao thi nang suat cay trong giam cang 16m.
Giong KM94 nhiém voi CSB cang cao thi nang
suat cay trong giam cang 16on. Giong KM94 nhiém

bénh nang voi CSB trén 90% gidm nang suat tu
61,5 - 62,1% nang suat va tir 18,1 - 20,1% ham luong
tinh bot khi duoc so sanh vé6i giong HN5 khang
bénh (Bang 4). Két qua nghién cttu nay tuong
déng voi két qua nghién ctru ctia Fargette va cs
(1990) [6], tuy nhién, nidng suat giam thap hon la
do nong dan cham séc tot hon ngay ca khi cay san
bi nhiém bénh cap 5 & giai doan moc mam va phat
trién ré.

Béang 4. Bénh kham 14 sén va ning suit cay trong

. Nang suat thuc thu | Ham luong tinh
0, 0 g Y
Giong TLB (%) CSB (%) (tdn/ha) bot (%)
HN5 (khang) 0,0a 0,00a 33,3b + 1,42 30,5
KM94 (nhiém) 100,0b 89,4b 20,5a + 1,49 27,7
HN3 (chong) 0,0a 32,6b 23,1a+ 1,62 34,8
KM94 (sach bénh) 0,0a 46,7¢c 21,3a+ 2,79 34,7
KM94 (nhiém) 100,0b 91,6b 20,7a + 2,58 28,4
40,0 -
35,0 # ’
;“\ 30,0 : " . ¢ NSTT (tan/ha)
2250 . R ,
~<§ 20.0 y= _0:1 65 , X NSTT du doan
= ‘ R2=1 ¢ (tin/ha)
= 15,0 - o ‘ )
% 100 — DPuong (du doan
’ NSTT tan/ha)
50 -
0,0 +

0 20 40 60
CSB (%)

80 100

Hinh 6. Tuong quan gitta bénh kham 14 sin va ning sudt cay tréng
Ghi chu: NSTT: Nang suét thure thu; CSB: Chi s6 bénh.
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4. KET LUAN VA BE NGHI

biéu tra tinh hinh bénh kham 14 san trén dia
ban tinh Thtra Thién Hué cho thay, giong san chu
luc 1a KM 94, chiém ti trong trén 90%. Bénh kham
la da nhiém hau hét dién tich giong KM94 tir cap
2 dén muc cap 5 phu thuoc vao ngudn giong
KM94 nguoi dan st dung. Nam 2022, dién tich
thiét hai nang khoang 670 ha (14,9%) va mat trang
lén dén 484 ha (12,6%) trong tong s6 3831 ha cua
toan tinh. Cac dién tich con lai nang suat giam tuy
theo muic do bénh hai, c4p bénh cang cao va
nhiém bénh som, thiét hai cang lon. Cay trong
nhiém bénh sém lic moc mam ning suat giam
lon, nhiém bénh & cac giai doan phat trién than,
14, ct nang suat giam thap hodc giam khong dang
ké. Bénh kham 14 san va ning suat cay trong cé
moi twong quan rat chat (R? = 1). CSB cang cao
thi nang suat cay trong gidm cang 16n. Giong
KM94 nhiém bénh v6i CSB trén 90% giam nang
suat tir 61,5 - 62,1% va tur 18,1 - 20,1% ham luong
tinh bot.

Tinh Thtta Thién Hué can tién hanh thuc
hién bién phap quan ly bénh téng hop chong lai
bénh kham 14 nhu st dung giong khang va giong
sach benh, st dung chat kich khang do6i voi
giong nhiém bénh nhu KM94 dé ting cuong stc
khée cho cay trong. Trong cay khée thong qua
cac bien phap nhu lam dat, bon phan, trir co
cham soc cay trong, kiém dich nguon giong dé
ngan chan su phd bién bénh hai sém va bén
vitng. Mac du giong KM94 nhiém bénh phé bién
hién nay nhung viéc loai bé ngay giong nay la
khong kha thi khi chua c6 giong khang bénh
thich hop d@é thay thé. Vi vay, st dung chat kich
khang beénh dé co thé tiép tuc st dung giong
KM94 cho d@én khi c6 giong khang thich hop voi
diéu kién khi hau cuta tinh va tap quan canh tac
cta nguoi dan.

LI CAM ON

Nghién ciu ndy Ia két qua cua dé tai khoa hoc
va cong nghé duroc ngan sach nha nuoc tinh Thira
Thién Hué diu tw kinh phi thong qua dé tii
"Nghién cuu xdy dung va chuyén giao quy trinh
bénh kham I4 san tong hop cho Thira Thién Hué”,
ma so: TTH.2021-KC. 16.
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STUDY ON DAMAGES CAUSED BY CASSAVA MOSAIC DISEASE IN THUA THIEN HUE
Nguyen Kim Chi!, Nguyen Vinh Truong!
!University of Agriculture and Forestry, Hue University
Summary

Cassava is an important crop in Thua Thien Hue. Cassava mosaic disease has invaded and caused
large damage in the province since the end of 2019, but so far there has been no assessment of
the level of damage caused by this disease. Investigation of cassava leaf mosaic disease showed
that the KM94 was the main variety, accounting for over 90%. Mosaic disease infected most of the
area of KM94 variety from scale 2 to scale 5 depending on the seed source used by farmers. The
damaged area was recorded in Thua Thien Hue about 670 ha (14.9%) and lost up to 484 ha
(12.6%). The remaining areas yield decreased depending on the severity of the disease, the
higher the disease severity and the earlier infection, the greater the damage. Plants infected early
at sprouting yield greatly reduced, infected at the stages of leaf and tuber development, yield
decreased insignificantly. Cassava mosaic disease correlated with crop yield (R? = 1). The higher
the disease severity, the greater the decrease in yield. KM94 variety with disease severity over
90% reduced yield from 61.5 - 62.1% yield and 18.1 - 20.1% starch content.

Keywords: Damage, cassava, Sri Lankan Cassava Mosaic virus, yield,
Nguoi phan bién: GS.TS. Nguyén Vian Tuat

Ngay nhan bai: 3/8/2023

Ngay thong qua phan bién: 31/8/2023

Ngay duyét dang: 15/01/2024

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024 85



KHOA HOC CONG NGHE

NGHIEN CUU TAC NHAN GAY BENH BOM LA
VA BENH TEO DAU LA NHA DAM (Aloe vera)
TRONG TAI TiNH NINH THUAN
Hé Thi C4m Nguyén!, Poan Cim Tién', L& Minh Truong’,

TOM TAT

Trinh Minh Hop?, Nguyén Thi Nha® "

Bénh dom 14 va bénh teo dau 14 1a 2 bénh phd bién nhat trén rudong nha dam tai tinh Ninh Thuan,
anh huong 16n dén chat luong va san luong 14 nha dam thu hoach. Trong nghién ctru nay, dua
trén phuong phéap phan tich dic diém hinh thai va sinh hoc phan ti, 2 vi nAm gay bénh trén cay
nha dam da duoc xac dinh bao gom: Alternaria alternata gay bénh dom 14 va Curvularia
hawaiiensis gay bénh teo dau 1a. Viing rDNA chta trinh tu ITS cta vi nAm duoc phan lap tir mau
bénh dom 14 va bénh teo dau 14 nha dam thu tai tinh Ninh Thuan twong déng trén 99% véi lan luot
trinh tu ITS cta A. alfernata va C. hawaiiensis trén Genbank. Dong thoi, thi nghiém lay nhiém
nhan tao cho thdy, cac cay nha dam khée manh khi duoc lay nhiém 2 loai vi ndm nay déu xuat
hién céc triéu chimg tuong tng véi bénh dom 14 va teo dau 14 trén cay nha dam ngoai dong
rudng. Tai phan 14p mau bénh tir thi nghiém lay nhiém nhan tao thu duoc vi ndm c6 dic diém
hinh thai giong voi mau phan 1ap ban dau. Nhimg két qua nay 1a co so dé tiép tuc cac nghién ciu
khéc vé co ché lay nhiém ciing nhuw bién phap phong trir bénh hai cay nha dam.

Tie khoa: Aloe vera, Alternaria alternata, Curvularia hawaiiensis, dom 14, nha dam, teo diu I4.

1. DAT VAN BE

Nha dam hay con goi la 16 hoi c6 tén khoa hoc
la Aloe vera (L) Burm.f. hoiac Aloe barbadensis
Mill., thuoc ho Asphodelaceae (Liliaceae). Nha
dam la cay mong nudc cé 1a dai hinh tam giac mau
xanh, hoa mau vang va qua co6 nhiéu hat [1]. Nha
dam cung cap nhiéu duong chat cho strc khoe, do
d6 1a nguyén liéu rat pho bién cho cong nghiép
thuc phdm, trong san xuat san phdm cham séc sac
dep cting nhu san xuat dugc pham. Chiét xuat tir
nha dam da duoc chimg minh c6 kha nang trc ché
ung thu, khang oxy hoa, khang viém, khang
khuén va duoc stt dung dé diéu tri vét thuong, vét
bong, bénh dai thao duong [2].

Nha dam 1a loai cay tréng chiu han tot, phu
hop vé6i diéu kién ty nhién cta tinh Ninh Thuan,
duoc cong nhan la mot trong 12 san pham dic thu
cua tinh Ninh Thuan. Tuy nhién, khi canh tac nha

"'Vién K¥ thuat Cong nghé cao NTT, Trudng Pai hoc
Nguyén Tat Thanh

?Cong ty TNHH Phat trién Nong nghiép Phuong Nam
" Email: ntnha@ntt.edu.vn

dam v6i quy mo 16m, dé gay bung phat dich bénh,
kho khan trong kiém soat. Phan lon bénh hai trén
cay nha dam do vi sinh vat gay ra, trong d6 phé
bién nhat 1a bénh dom 14 va bénh teo dau 1a [3].
Bénh dom 1a cht yéu do Alfernaria alternata gay
ra tai nhieu ving trong nha dam trén thé giéi nhu
An Do [4, 5], Pakistan [6, 7], Iran [8] va
Bangladesh [9]. Dong thoi, rat nhiéu tac nhan gay
bénh khac da duoc ghi nhan ciing c6 kha nang gay
bénh dom 14 nha dam. NVigrospora oryzae duoc ghi
nhan gay bénh dom 14 nha dam tai Bangladesh
[10], Trung Quoc [11] va tai Pakistan [12]. Ngoai

ra, FEpicoccum purpurascens, Pestalotiopsis
guepinii, Phoma betae, Cladosporium
sphaerospermum,  Fusarium  fusaroides va

Fusarium moniliforme cing da duoc ghi nhan cé
kha niang gay bénh dom la nha dam [13 - 16]. Co
thé thay, tdc nhan c6 kha nang gay ra triéu chung
d6m 14 trén nha dam rat da dang.

Bénh teo dau 14 nha dam & cac quoc gia khac
con duogc goi la bénh thoi 14 (leaf rot), thoi kho
(leaf dry rot) hoac thoi dau 1a (tip rot), cac nha
khoa hoc tai An Po d4 xac dinh c6 2 tac nhan la
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Alfernaria alternata va Fusarium incarnatum co
kha nang gay ra bénh nay trén ciy nha dam [17,
18]. Dong thoi, nghién ctu tai Nigeria xac dinh
nguyén nhan la do Fusarium oxysporium va
Pestalotia psidii [19]. Qua do cho thay, nguyén
nhan gay bénh dom 14 va bénh teo dau 14 nha dam
rat phtc tap va da dang, tuy vao diéu kién tu nhién
ctia moi vung tréng.

Ruong nha dam bi bénh dom 14 va bénh teo
d4u 14 trong diéu kién do 4m cao do qua trinh tudi
tiéu hoac vao mua mua sé dan dén bénh lay lan
kéo dai, gay tén that nghiém trong vé san luong
thu hoach va chét luong 14 nha dam. Viéc x4c dinh
dung tac nhan giy bénh, tir d6 nghién ctu cac
bién phap phong trir hiéu qua rat quan trong, lam
co so& xay dung quy trinh quan ly bénh hai toan
dién cho nha dam, huong dén viéc san xuat bén
vimg, an toan. Tt thuc tién trén, cidc nghién ctru
chuyén sau vé bénh hai nha dam 1a rét can thiét.

2. VAT LIEU VA PHUONG PHAP

2.1. Phuong phap thu mau

Mau 14 nha dam c6 triéu ching dién hinh ctia
bénh duogc thu tai thanh pho Phan Rang - Thap
Cham, tinh Ninh Thuan. Bénh dom 14 dién hinh
voi vét bénh hinh tron hodc hinh bau duc nho, tam
mau nau xam, vién nau nhat, cac dom bénh kho
dan va 1om vao so v6i mat 14, vét bénh xuat hién
cht yéu trén cac dau 14 véoi duong kinh 1 - 3 mm
(Hinh 1A). Bénh teo dau 1a dic trung véi chop dau
14 ¢6 mau vang, hoi teo lai, khi bénh nang hon,
chop dau 14 bi kho dan xuong dudi, cong thanh
hinh luoi liém (Hinh 1D). Tat ca cac mau duoc bao
quan trong hop mat va van chuyén ngay dén
phong thi nghiém trong vong 24 gio dé phan lap.

2.2. Phuong phéap phan 1ap va lam thuan tac
nhan giy bénh

Cac mau bénh duoc khit trung bé mat bang
con 70%, rira hai lan bang nudc cat vo tring va lam
kho trong 15 phut trén gidy tham vo trung, sau do
duoc cét 14y nhitng mau nhé (khoang 0,5- 1 cm) &
phan ranh gidi gitta mo6 khoe va mo bénh, dat vao
dia petri c6 chita moi truong WA (water agar) va
dé & nhiet do phong (25 + 2°C). Khi to nam xuat
hién trén bé mat thach, cdy chuyén to ndm sang
moi truong PDA (Potato dextrose agar) cho dén

khi thu duoc khuén lac thuan. Vi nAm duoc nhudém
v6oi dung dich Lactophenol cotton blue, quan sat
duoi kinh hién vi vat kinh 40x (XSZ 207, Novel,
Trung Quéc).

2.3. Phurong phap lay nhiém nhan tao x4c dinh
tac nhan giy bénh

Viéc xac dinh tdc nhan gay bénh cho doi
twong nghién ctru duoc thuc hién theo dinh dé
Koch. Cay nha dam 1 tuéi duoc trong va cham séc
trong nha mang 1 thang dé dam bao khong bi bat
ky sau, bénh hai nao tan cong trude khi lay nhiém
nhan tao. Cac nghiém thic lay nhiém bao gom:
Nghiém thitc phun bao t&r ndm trén 14 khong co
vét thuong; nghiém thic phun bao tir nam trén 14
c6 tao vét thuong; 2 nghiém thice doi ching co va
khong c6 tao vét thuong trén 14 két hop phun nudc
vo trung. Be 14 duoc tao vét thuong bang cach
dung luoi dao vo triing rach céac vét dai khoang 3 -
5 mm, sau 2 - 3 mm & mat phia trén, vi tri gitta be
14. Dich huyén phu bao t&t nAm duoc pha véi nudc
cat vo trung dé dat mat do 10° bao tix/ml, dung dé
phun tuéi 1én cdy nha dam khoe manh. Sau khi
phun, méi chau cay duoc pht bang boc ni long
trong su6t dé giir 40 4m cao. Nhitng cay xuat hién
triéu chimmg bénh dom 14 va teo dau la duoc tai
phan lap dé khing dinh tac nhan gay bénh. Mau
doi ching ciing dugc tao vét thuong tuong tu
nhung phun nuéc vo trung thay vi dung dich bao
ttr nam.

2.4. Phuong phap dinh danh phan tir tic nhin
gay bénh

ADN téng s0 duoc tach chiét bang
TopPURE® Genomic ADN extraction kit cua
Cong ty TNHH Giai phap Y sinh ABT Viét Nam,
ma s6 HI-112 theo quy trinh huéng dan ctia nha
san xuat. Vi ndm duoc dinh danh dua trén ving
rDNA chtta trinh ty ITS. Cu thé, ving trinh ty muc
tieu duoc khuéch dai bang phuong phap PCR
(Polymerase chain reaction) véi cap méi ITS1-F
(F:5-TCCGTAGGTGAACCTGCGG-3) va ITS4-R
(5" TCCTCCGCTTATTGATATGC-3) [20].

Phan tng PCR duogc thuc hién theo chu trinh:
Bién tinh & 95°C trong 5 phut, 35 chu ki (bién tinh
& 95°C trong 1 phut, gan moi trong 1 phut & 52°C,
kéo dai & 72°C trong 1 phut), téng hop soi & 72°C
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trong 10 phut, trit & 4°C. San phdm PCR duoc quan
sat va xac dinh kich thudc trén gel agarose 1%
trong thiét bi Gel Doc 2000; sau do gt gidi trinh tu
bang phuong phap Sanger sequencing tai Cong ty
1st Base, Malaysia.

Cac trinh tu tho duoc tap hop va danh gia chat
luong nucleotide bang cong cu FinchTV 1.4, hiéu
chinh bang chuong trinh Seaview 4.0. Cac trinh tu
sau d6 duoc so sanh tuong déng véi co so dit liéu
trén ngan hang gene NCBI (National Center for
Biotechnology Information) bing cong cu BLAST,
thong qua cac gia tri E-value va Percent identify.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap va 1am thuén tic nhan gay bénh

Tt mau bénh dom 14 nha dam trong tai tinh
Ninh Thuéan phan 1ap duoc 1 vi nAm c6 kha nang
gay bénh LS1. Khuén lac LS1 trén thach PDA c6
hinh tron, ban dau mau trang xam chuyén dan
sang xam sam dén xam den, ria tdn nidm mau
trang. Khuén lac phat trién cham trén moi truong

3.2. Lay nhiém nhan tao x4c dinh tac nhan gay
bénh

Viéc tai tao bénh theo dinh dé Koch rat quan
trong, nham khing dinh ndm phan lap duoc cé
phai la tac nhan giy bénh hay khoéng. Khi phun
huyén phu bao tir ctia LS1 lén cac cay nha dam

PDA, dat duong kinh 4 - 5 cm sau 6 ngay nudi cay
(Hinh 1B). Duéi kinh hién vi, hé soi nAm mau
nau, phan nhanh, c6 vach ngan. Bao tir I6n mau
nau sam, c6 dang chuy thuon 2 dau voi 2 - 5 vach
ngin ngang va doi khi c6 vach ngan doc (Hinh
1C).

Vi ndm LR1 phan 1ap dugc tir mau bénh teo
dau 14 nha dam c6 khudn lac hinh tron, ban dau co
mau xam nhat, sau do chuyén thanh mau xanh
xam hodc xdm dam & vung trung tam, vién mau
trang ngoai ria. Soi ndm & trung tdm ndi phong
tréen bé mat, mat duoi day dia petri c6 mau den &
trung tam va nhat hon & phia ngoai. Puong kinh
tan nam dat duong kinh 6,0 - 7,6 cm sau bon ngay
nuodi cay (Hinh 1E). He soi ndm ctia LR1 dudi kinh
hién vi c6 mau nau nhat dén nau sam, c6 vach
ngan va khong phan nhanh. Cac bao tr hinh elip
hodc hinh chuy hoi thuon 2 dau, c6 mau nau nhat
dén nau sam, c6 vach ngan ngang, doi khi hoi uon
cong (Hinh 1F).

% ‘ “i-"":\"'.. -
Hinh 1. Triéu chimg bénh, hinh théi khuin lac ndm bénh sau 4 ngay nuéi cdy va hinh dang bao tt ctia
ching duwéi kinh hién vi vat kinh 100x
A, B, C-bénh dom I4; D, E, I - bénh teo dau I4

khée manh, triéu ching dom 14 xuat hién sau 3
ngay lay nhiém trén 14 c6 gay vét thuong va sau 5
ngay & la khong gay vét thuong véi cac dom vang
nau nho, sau d6 chuyén mau dam hon thanh nau
va nau den (Hinh 2C, 2D). O thi nghiém lay nhiém
nhan tao bénh teo dau 14 véi bao ti ctia LR1, triéu
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ching ctia bénh teo dau 1a ban dau chop 14 chuyén
sang mau vang nhat sau khoang 5 — 7 ngay lay
nhiém, sau d6 chuyén dan sang mau vang toi, xuat
hién cac vét tron mau vang nhat bén trong khi dau
14 bat dau kho di va teo lai (Hinh 2G, 2H). Tat ca
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cay nha dam & cac nghiém thic phun dung dich
bao tr ndm déu xuat hién triéu chimg trong khi
cay doi ching c6 va khong cé gay vét thuong déu
khong biéu hién bénh (Hinh 2A, 2B, 2E, 2F).
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Hinh 2. Lay nhiém nhan tao x4c dinh tadc nhan gay bénh dém 14 (sau 10 ngay) va teo dau 14 (sau 20 ngay)

A, E - Mau doi ching khong gay vét thuong; B - Mau doi ching bénh dom l4 co gy vét thuong; C, D
- Vét bénh dom I4 khi lay nhiém nhén tao; F - Mau doi chitng bénh teo ddu I4 co gay vét thuong; G, H - I4

nha dam bj teo ddu 14 khi ldy nhiém nhan tao

Két qua tai phan lap tir nhimg cay nha dam bi
bénh ciing thu dugc cac khudn lac thuan c6 dic
diém hinh thai va dac diém bao tit giong voi nam
phan lap duoc tir mau ban dau. Piéu nay ching té
LS1 la tac nhan gay bénh dom 14 con LR1 1a tac
nhan gay bénh teo dau 14 trén nha dam.
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3.3. Dinh danh tic nhan giy bénh bing
phuong phap sinh hoc phén ti

Két qua san phdm PCR khuéch dai vung
rDNA c¢6 chia tinh ty ITS ctia LS1 va LR1 véi cap
moi ITS1 va ITS4 cho band cé kich thudc khoang
600 bp trén gel agarose 1%, phu hop voi kich thuéc
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vung trinh tu ITS [21]. Trinh tu nucleotide vung
ITS ctia LS1 va LR1 tuong dong trén 99% voi lan
lwot trinh tu cta Alfernaria alternatava Curvularia
hawaiiensis co6 trong co s dir lieu Genbank. Nhu
vay, tac nhan gay bénh dom la va bénh teo dau la
nha dam trong tai tinh Ninh Thuan lan luot 1a A.
alternatava C. hawaiiensis.

Nhiéu tac nhan gay bénh dom la nha dam trén
thé gioi da duoc cong bo bao gom: Phoma betae,
Nigrospora oryzae, Cladosporium
sphaerospermum,  Epicoccum  purpurascens,
Pestalotiopsis guepinii, [10, 13 - 15]; trong @do,
Alternaria alternata 1a tac nhan phé bién nhat. Vi
vay, két qua nghién ctru cho thay, bénh do6m 14 nha
dam Viét Nam ciing phé bién trén thé gioi. Bénh
teo dau 14 it duoc bdo cao hon, tic nhan gay bénh
duoc ghi nhan ciing khong dong nhat gitra cac bao
cao; cho thay nhiéu loai vi ndm c6 kha nang tao ra
triéu chung tuong tuw khi lay nhiém trén cung doi
tuong thuc vat.

Khong chi nha dam, A. alternata c6 phé ky
chu thuc vat rat rong, gay bénh bac 14 trén lac
[22], bénh dom 14 trén ot [23] va dom 14 trén khoai
lang [24]. Tuwong tu, C. hawaiiensis cing la mot
mam bénh thuc vat phd bién, c6 kha ning gay
bénh dom 14 trén lua va bi do [25, 26]. Cac ky cha
thuc vat nay cta A. alternatava C. hawaiiensis déu
la nhitng cay trong phé bién tai tinh Ninh Thuan,
do d6, khi gap diéu kién 4m wot do mua kéo dai
hay tudi tiéu qua nhiéu, mam bénh dé dang phat
trién manh, lay lan gitta nhiéu doi tuong thuc vat,
gay kho khan trong kiém soat bénh hai cay trong.
Vi vay, dua trén co s& xac dinh duoc tac nhan gay
bénh, can tién hanh thém cac nghién ctru tiép theo
vé bién phap phong trir bénh, dé tranh cac thiét
hai kinh té cho dich bénh gay ra.

4. KET LUAN

Dua vao dac diém hinh thai va dac diém phan
tt vung trinh tu ITS, nghién cttu da xac dinh duoc
A. alternata 1a tac nhan gay bénh dom la va C
hawaiiensis 1a tac nhan gay bénh teo dau la cay
nha dam troéng tai tinh Ninh Thuan. Day cing la
bao cao dau tién vé ndm C. hawaiiensis gay bénh
teo dau la trén cay nha dam. Cac nghién ctu
chuyén sau vé co ché va nguén goc lay nhiém cua

tac nhan gay bénh 1a can thiét dé co thé xay dung
duoc quy trinh quan ly bénh hai hiéu qua cho cay
nha dam.
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IDENTIFICATION OF PHYTOPATHOGENIC FUNGI CAUSING LEAF SPOT AND LEAF DRY ROT
ON Aloe vera GROWN IN NINH THUAN PROVINCE

Ho Thi Cam Nguyen', Doan Cam Tien!, Le Minh Truong’,

Trinh Minh Hop? Nguyen Thi Nha!

INTT Hi-Tech Institute, Nguyen Tat Thanh University

?Phuongnam Agricultural Development Co. Ltd.
Summary

Leaf spot and leaf dry rot are two common diseases of Aloe vera grown in Ninh Thuan, greatly
affecting the quality and yield of harvested leaves. In this study, based on morphological and
molecular analysis methods, two fungi were identified as pathogens for Aloe vera, including:
Alternaria alternata causing leaf spot disease and Curvularia hawaiiensis causing leaf dry rot. The
rDNA region containing ITS sequence of the fungus isolated from the leaf spot and leaf dry rot
samples was more than 99% similar to ITS sequence of A alternata and C. hawaiiensis,
respectively. Simultaneously, pathogenicity tests showed that healthy Aloe vera plants, when
infected with these two fungi, produced typical symptoms of leaf spot and leaf dry rot on leaves.
The results of re-isolation of disease samples from pathogenicity tests obtained fungi with
morphological characteristics similar to the original isolates. These results are the basis for
further studies about the infection mechanism as well as prevention methods for Aloe vera
diseases.

Keywords: Aloe vera, Alfernaria alternata, Curvularia hawaiiensis, leaf rot, leaf spot.
Nguoi phan bién: TS. Mai Van Hao

Ngay nhan bai: 28/6/2023

Ngay thong qua phan bién: 31/7/2023

Ngay duyét dang: 24/01/2024
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THANH PHAN HOP CHAT, HIEU QUA XUA BuUdI cUA
TINH DAU TIiA TO Perilla frutescens (L.) Britt.
P01 VO1 BO HA KHOAI LANG, fylas formicarius (F.)
(COLEOPTERA: BRENTIDAE)

TOM TAT

Le Thi Thao" ", Hoang Thi Thanh Ha',
Nguyén Thi Quyén’, Nguyén Thi Thu Hién'

Nghién cttu duoc thuc hién nham danh gia hiéu qua xua dudi bo ha khoai lang ctia tinh dau tia to.
Thanh phan héa hoc cta tinh dau tia t6 (P. frutescens) tai tinh Son La duoc xac dinh bang
phuong phap phan tich sic ky khi ghép khai phé (GC/MS) gdém 24 hop chat (91,81%). Thanh
phan chinh cta tinh dau tia t6 1a Perilla aldehyde (47,38%), Limonene (23,46%), Caryophyllene
(6,57%), Caryophyllene oxide (3,98%), Linalool (3,45%). Phuong phap st dung hé thong ong chit Y
(tube olfactometer) dé danh gia hiéu qua xua dudi ciia tinh dau tia t6 doi voi bo ha khoai lang. Két
qua nghién ctru cho thdy, tinh dau tia t6 cho hiéu qua xua dudi cao doi voi bo ha khoai lang. Hiéu
qua xua dudi bo ha khoai lang phu thudc vao nong do tinh dau. Tinh dau tia t6 cho hiéu qua xua
dudi bo ha khoai lang cao nhat & nong do 2 pl véi hiéu qua xua dudi 1a 87,5% (con duc) va 81,0%
(con cai). Két qua nghién ctru cho thdy, tiém nang ctia tinh dau tia to dé st dung trong quan ly

téng hop bo ha khoai lang.

Tt khoa: P. frutescens, tinh diu, bo ha khoai lang, hiéu qua xua dudi.

1. BAT VAN BE

Bo ha khoai lang (Cylas formicarius F.)
(Coleoptera: Brentidae) 1a doi twong gay hai quan
trong nhat trén déng ruong va trong kho bao quan
[1]. Bo ha khoai lang lam thiét hai hang triéu do la
hang nam trén toan thé gisi [2]. Bo ha gay thiét
hai cho cay khoai lang tai Pai Loan (Trung Quoc)
trung binh khoang 18% s6 ct. Trong nhitng canh
déng bi nhiém nang cé t6i 88% s6 ci co thé bi hu
hai [3]. Sau non bo ha séng va phat trién trong
than, ct. Bo ha gay hai ning trén than dan dén pha
hily cac mo lam gidm nang suat do anh hudng toi
quang hop va dinh duong. Sy pha hoai cia siu non
bo ha & ct lam chung khong thich hop cho nguoi
va thic an chan nuéi, mot phan nhé bi gay hai
cing lam ca bi huw hong, terpenoid duoc tao ra lam
cho ctt 6 mui khé chiu va cé vi dang. Thiét hai do
bo ha ti€p tuc gia ting trong qua trinh bdo quan
[1].

! Truong Pai hoc Tay Bic
" Email: lethao.mc.2009@utb.edu.vn

Bo ha khoai lang duoc kiém soat hiéu qua
bang su két hop giita vé sinh dong ruong, thudc
trir sau va bay pheromone [1], [4], [5]. Tuy vay,
cac bién phap nay van con nhiéu han ché, gip
nhiéu kho khan khi stt dung va chua nhan duoc
hiéu qua t6i da. Phuong phép st dung cac cay co
tac dung xua dudi hodc tinh dau cta ching c6 hiéu
qua xua dudi ciing 12 mot giai phap c6 trién vong
trong quan ly bo ha khoai lang.

Nhimg nghién ctru da cho thay, viéc che phu
bang vat liéu tuoi tir cac cay ho Lamiaceace nhu
cay hung qué, hung chanh va bac ha luc lam giadm
sO luong bo ha gay hai trén cu [6]. Két qua nghién
ctru ctia Dada va cs (2020) cho thdy, hung qué,
hiung chanh va s& 1am giam dang ké su gay hai ctia
bo ha khoai lang. Hung bac ha lam giam dang ké
s6 luong 16 dé trimg trong ct khi b4do quan trong
kho [7].

Nhiéu nghién ctru da chi ra rang tinh dau va
cac thanh phan hop chat ciua cac cay thugc ho
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Lamiaceae c6 hoat tinh xua dudi con trung gay hai
[6].

Tinh dau huwong nhu trang Ocimum
gratissimum c6 hiéu qua xua dudi cao doi voi
truong thanh sau vé bua ca chua (7uta absoluta)
[8]. Két qua nghién cttu ctia Pham Thi Mai va cs
(2021) cho thdy, mot s6 tinh dau ctia cac cay trong
ho Lamiaceae nhu chu du (Elsholtzia
penduliflora), kinh gi¢i (Elsholtzia ciliate), huong
nhu trang (Plectranthus ovatus) c6 hiéu qua xua
dudi bo ha khoai lang [9]. Tinh dau tia to P
frutescens c6 chtta mot s6 hop chat da duoc cong
b6 co6 hiéu qua xua dudi mot thoc dd (Zribolium
castaneum) va mot thudc 14 (Lasioderma
serricorne) nhu limonene, carvone, perillaldehyde
[10], [11].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Cay va tinh dau

Nguyén lieu cay tia t6 (Perilla frutescens)
duoc thu hai vao giai doan ra hoa tai Vuon thuc
nghiém, Truong DPai hoc Tay Béc, thanh pho Son
La. Toa do phan bo: N21°44°271 E103°68'563. Sau
khi thu mau, 14 va than cay duoc lam sach va cat
thanh miéng nhoé (15 - 20 cm). Tinh dau duoc chiét
xuat bang phuong phap chung cat 16i cuén hoi
nudc. Noi chung cat c6 dung tich 181 chita duoc
1,5 kg than 14 tuoi va 3 1 nudc sach. Chung cat thu
lay 2 1 nuoc chira tinh dau duoc ngung tu lai tir qua
trinh bay hoi. Tinh dau tach ra va thu nhan trong
lo thuy tinh tiét trung. Sau d6, tinh dau duoc lam
kho bang Na,SO, va dugc bao quan trong ti lanh &
nguong nhiét do 0 - 4°C trudce khi tién hanh 1am thi
nghiém.

2.2. Phan tich thanh phan

Thanh phan hop chat trong tinh dau duoc
phan tich bang hé thong thiét bi sac ky khi ghép
khoi phé (GC/MS) tai Phong Hoat chat sinh
hoc, Vién Héa hoc cac hop chat thién nhién, Viet
Nam.

2.3. Nhan nuéi bo ha khoai lang

Bo ha khoai lang st dung trong nghién ctu
duoc thu thap tir ban Tay Hung, xa Mudi Noi,
huyén Thuan Chau, tinh Son La. Truéng thanh bo
ha st dung trong nghién cttu duoc nhan nuéi bang

cach: Cho 50 cap bo ha truéong thanh dé tring
trong hop nhua tron budc vai man & trén, cé kich
thude 50 x 20 cm chitta 500 g khoai lang sach dé
nguyén cu (khoai lang tu trong). Sau 2 ngay,
truong thanh bé me duoc loai bé hoan toan. Khoai
lang c6 tring bo ha duoc dat trong hop nhua &
diéu kién phong thi nghiem (20 - 30°C). Khi truéng
thanh bat dau vii hoa, tach rieng truéng thanh duc
va cai ra moi ngay. Bo ha truong thanh 2 - 10 ngay
tudi duoc stt dung trong thi nghiém.

2.4. Thi nghiém danh gia hiéu qua xua dudi

He thong ong chit Y (hé thong y - tube
olfactometer) duoc st dung trong thi nghiém danh
gia hiéu qua xua dudi ctia tinh dau tia t6 doi voi bo
ha khoai lang [12]. He thong 6ng chit Y c6 duong
kinh 1,2 cm; chiéu dai than 6ng 15 cm; chiéu dai
hai nhanh 8 cm. Phia trén hai nhanh éng chit Y
duoc noi voi ong thiy tinh, trong dé c6 1 6ng dai 9
cm, duong kinh 1 cm (d€ trong), 6ng con lai la
budng chita mau tao mtui c6 chiéu dai 6ng 12 cm
va duong kinh 2 cm. Ngudn khong khi da dwoc loc
sach bang than hoat tinh va luu luong khong khi
qua mdi nhanh dwoc diéu chinh & 1 L/phut (= 5
ml/phut).

Tinh dau duoc tham trén to gidy loc (code:
GI0740, Trung Quoc) co kich thuoc 1 x 1 cm. Mot
bo ha truong thanh duwoc chuyén vao 6ng chuyén
mau, sau d6 6ng nay duoc néi ngay voi than 6ng
cht Y, vi tri ctia bo ha trong 6ng chit Y duoc ghi lai
sau 5 phut ké tir khi tha.

Tinh dau duoc danh gia & cac nong do 1 pL, 2
pL, 3 puL. 01 mau tdm tinh dau chi danh gia cho 01
bo ha. Méi nong do st dung 60 bo ha (30 bo ha
duc, 30 bo ha cai).

Vi tri cia bo ha dugc ghi nhan nhu sau:

T: thi nghiém (bo ha & vi tri c6 xtt ly tinh dau);
C: d@oi chimg (bo ha & vi tri khong xt ly tinh dau);
N: khong lua chon (bo ha & vi tri than 6ng chit Y).

Hiéu qua xua dudi (RE%) doi voi bo ha duoc
tinh theo cong thic sau:

RE%=[(C-T) /(C+T)1*100

Trong do:

C: La so6 luong bo ha lua chon phia doi ching.
T: La so luwong bo ha lua chon phia thi nghiém.
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2.5. Phuong phap xtt Iy s6 lieu

Su lia chon cta bo ha doi voi phia C (doi
ching) hoac phia T (thi nghiém) duoc st dung
phan tich kiém dinh Chi-binh phuong, phan mém
R.

Moi tuong quan gitta hiéu qua xua dudi va
nong do cua tinh dau, gioi tinh bo ha duoc st dung
phan tich mo hinh hoi quy logistic hai bién (liéu
luong va giéi tinh), phan mém R.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan cac hop chét trong tinh dau
tia t6 (P, frutescens)

Két qua phan tich thanh phan hop chat da xac
dinh duoc téng s6 24 hop chat, chiém 91,81% cua
tinh dau P, frutescens. Cac thanh phan chinh cta

tinh dau tia to la Perilla aldehyde (47,38%),
Limonene (23,46%), Caryophyllene (6,57%),
Caryophyllene oxide (3,98%), Linalool (3,45%), 19
hop chat con lai chiém ty ¢ nho, dao dong tir 0,10 -
1,30%.

So sanh voi tinh dau P. frutescens trong tai
mot so tinh cta Viet Nam cho thay, ty 1é cac chat
trong tinh dau chénh léch nhau kha nhiéu. Theo
Vo6 Thi Thanh Binh va cs (2020) thanh phan chinh
trong tinh dau tia to thu hai tai tinh Gia Lai 1a
Perilla aldehyde (53,60%), D-limonene (9,09%),
caryophyllene (8,19%) va trans-alpha-bergamotene
(6,35%) [13]. Theo nghién ctru ciia Hoang Kim Van
va cs (2019) thanh phan chinh trong tinh dau tia to
dugc xac dinh la myristcin, perilla aldehyd, (E)-
caryophyllen, limonen va o-zingiberen [14].

Bang 1. Thanh phén hop chit trong tinh dau tia to (P, frutescens)

STT Hop chat RI T%/Olé STT Hop chat RI T%/Olé
1 Pinene<a-> 939 0,43 13 Perilla alcohol 1.308 | 0,70
2 Sabinene 979 0,11 14 Copaene <a-> 1.398 | 1,30
3 Octen-3-01 <1-> 980 0,11 15 Bourbonene <b-> 1.400 | 0,22
4 Pinene<b-> 985 | 0,48 16 Elemene <cis-b-> 1.403 | 0,22
5 Phellandrene<a> 1.010 | 0,10 17 Caryophyllene<E-> 1.437 | 6,57
6 Limonene 1.035 | 23,46 18 Humulene <a-> 1471 | 0,86
7 Cineole 1,8 1.038 | 0,26 19 Cadinene <d-> 1.537 | 0,38
8 Linalool 1.103 | 3,45 20 Nerolidol <Z-> 1.539 | 0,13
9 Limonene oxide <cis-> | 1.140 | 0,31 21 Nerolidol <E-> 1.570 | 0,17
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10 | Limonene oxide <trans-> | 1.145 | 0,12 22 Spathulenol 1.598 | 0,27
11 Terpineol <a-> 1.200 | 0,23 23 Caryophyllene oxide | 1.605 | 3,98
12 Perilla aldehyde 1.288 | 47,38 24 Humulene Epoxide IT | 1.631 | 0,57

Téng 91,81

Ghi chu: RI = Retention index.

Nhu vay, cay tia to trong tai cdc vung mién
khac nhau & Viét Nam c6 thé c6 thanh phan héa
hoc khac nhau. Tuy nhién, van c6 dugc nhiing
thanh phan chinh trong tinh dau 1a Perilla
aldehyde, limonene, Caryophyllene.

3.2. Phan 1mg ctia bo ha khoai lang ddi véi tinh
dau tia to

Phan tmg cta bo ha khoai lang do6i véi tinh
dau tia to6 duoc danh gia & néng do 1 pL, 2 pL, 3
pL. Két qua cho thay, co mot s6 bo ha khoai lang
khong di chuyén d@é lua chon C hay T ma chung &
lai phan than 6ng hodc co di chuyén dé lua chon C
hay T nhung sau d6 lai tr& vé phan than ong.

Licu lugng (1L) BY%chonC  chon T P %Bohi khong chon
. I - M7
.t "

1 #

100,0 75,0 30,0 50 0

3.7l

150 30,0 750 100,0

Hinh 1. Phan tmg ctia bo ha trudng thanh cai véi tinh dau tia t6 & cidc nong d6 khac nhau (N=30).
Ghi chii: P> 0,05: NS; P< 0,05: *: P< 0,01: ** P< 0,001-***

Két qua phan tich thong ke (hinh 1, hinh 2)
cho thay, phan lon c6 st khac nhau y nghia trong
lira chon vung d6i ching (C) hay vung thi nghiém
(T) ctia bo ha khoai lang déi voi timg nong do tinh
dau. Bo ha cai lua chon bén phan doi chimg (C)
dao dong tir 71,5% (néng do 1 pL) dén 93,8% (nong
do 2 pL), lua chon bén phan thi nghiém (T) dao
dong tir 6,2% (néng do 2 pL) dén 28,5% (nong do 1

nL). Bo ha duc lya chon bén phan d6i chimg (C)
dao dong tir 79% (néng do 1 pL) dén 90,5% (néng
do 2 pl), lua chon bén phan thi nghiém (T) dao
dong tir 9,5% (nong do 2 pL) dén 21% (noéng do 1
ul).

Tinh dau tia to c6 hiéu qua xua dudi doi voi bo
ha khoai lang & ca 3 nong d¢ tha nghiém 1 L, 2
pL, 3 pL. Su di chuyén ctia bo ha vé cac phia cua
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ong chit Y co su thay déi theo nong do cta tinh
dau thi nghiém. S6 luong bo ha cai va bo ha duc
lwra chon bén phan doi ching & néng do 2 pL 1a cao
nhat lan luot 1a 93,8% (bo ha cai), 90,5% (bo ha
duc) va Iua chon bén phan thi nghiém & nong do 2
pL 1a thap nhat 1an luot 13 6,2% (bo ha céi), 9,5% (bo
ha duc).

Theo nhimg nghién ctu trudce tinh dau sa va
tinh dau kinh giéi ciing cho thdy, su di chuyén cta
bo ha vé cac phia cta 6ng chit Y c6 su thay déi
theo timg nong do cua tinh dau thi nghiém. Bo ha
lwa chon phén bén d6i ching nhiéu hon so voéi bén
thi nghiém [15], [16].

Liéu loong (L) 2ol BT P %Bobi khong chon
; - B G
. .
1 N 53

1000 75,0

00 750 100,0

Hinh 2. Phan ting ctia bo ha truedng thanh dyc véi tinh diu tia t6 & cac ndng d6 khac nhau (N=30).

Ghi chu: P> 0,05: NS; P< 0,05: *; P< 0,01: ** P< 0,

3.3. Hiéu qué xua dudi bo ha khoai lang cta
tinh dau tia to

Hieéu qua xua dudi bo ha khoai lang cua tinh
d4u tia to duoc thé hién & bang 3. Tinh dau tia to
cho hiéu qua xua duéi bo ha khoai lang & tat ca cac
nong do thir nghiém.

00]’.***

Hiéu qua xua dudi bo ha khoai lang cta tinh
dau tia t6 & nong do 1 pl dat 42,9% (con duc) va
57,9% (con cai), sau d6 hiéu qua xua dudi tang dan
va dat cao nhat & néng do 2 pl dat 87,5% (con duc)
va 81,0% (con cai). O néng do 3 ul hiéu qua xua
dudi gidam xuong 84,6% (con duc) va 68,0% (con
cai).

Béng 2. Hiéu qua xua dudi bo ha khoai lang ctia tinh dau tia t6

Hieéu qua xua dudi (RE%)
Nong do ()
Duc Cai
1,0 42,9 57,9
2,0 87,5 31,0
3,0 84,6 68,0
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Béang 3. M6 hinh héi quy logistic vé sit tiong quan hiéu qua xua dudi bo ha khoai lang ctia tinh dau tia t6
voi nong d6 va gidi tinh

Tinh dau Tuong tac DPon vi so sanh Uéc s6 Sai s6 chuén P
Heé s6 goc (o) -0,05 -0,14 0,89
Néngdo | 2l 1,0 15 28 0,005%*
Tia to tinh dau
W) B | 3ul 1,0 1,1 2,3 0,02*
Gioi tinh Cai 0,3 0,6 0,52

Ghi chu: P> 0,05: NS; P< 0,05: *; P< 0,01: **; P< 0,001:***

Phan tich hoi quy logistic (Bang 4) cho thay,
hiéu qua xua dudi bo ha khoai lang cta tinh dau tia
to6 phu thuoc vao liéu luong nhung khong phu
thudc vao gioi tinh.

So sanh giira cac nong do tinh dau thi nghiém
voi nong do tinh dau 1pl thi & néng do 2 pl va 3 ul
déu cho gia tri P<0,05. Két qua cho thay, su khac
biet dang ké vé hiéu qua xua dudi bo ha khoai lang
gitra cAc noéng do ctia tinh dau tia to.

So sanh gitra gioi tinh cai va gioi tinh duc cia
bo ha trong thi nghiém thi cho gia tri P>0,05. Két
qua cho thay, khong cé su khac biét vé hieu qua
xua dudi bo ha khoai lang gitra gioi tinh duc va gioi
tinh cai.

C6 nhiéu loai tinh dau va thanh phan cuaa
chung da duoc danh gia vé kha nang xua dudi con
trung [17]. Nghién cttu vé hiéu qua xua dudi bo ha
khoai lang ctia nam loai tinh dau ho Lamiaceae
gom: Agastache rugosa, Elsholtzia blanda,
Elsholtzia  ciliata,  Elsholtzia  penduliflora,
Plectranthus ovatus. Trong do, P. ovatus, E.
penduliflora va E. ciliata c6 hiéu qua xua dudi cao
do6i voi bo ha khoai lang [9]. Tinh dau sa chanh, sa
Java, sa Sri Lanka déu cho hiéu qua xua dudi bo ha
& nong do6 1, 5 va 9 pl [15]. Tinh dau kinh gidi
ciing duoc danh gia 1a c6 kha nang xua dudi bo ha
voi hieu qua xua dudi la 89,5% & nong do 3 pl [16].

4. KET LUAN

Nghién ctru nay, da xac dinh duoc téng s6 24
hop chat chiém 91,81% cua tinh dau 2. frutescens.

Thanh phan chinh cta tinh dau tia t6 1a Perilla
aldehyde (47,38%), Limonene (23,46%),
Caryophyllene (6,57%), Caryophyllene oxide
(3,98%), Linalool (3,45%). Ngoai ra, trong tinh dau
tia t0 con co nhiéu hop chat duwoc nghién ctu,
danh gia 1a nhitng hop chat c6 kha nang xua dudi
con trung nhu Linalool, Limonene, Cineole 1,8...

S6 luong bo ha cai va bo ha duc lua chon bén
phan doi ching ¢ nong do 2 pL 1a cao nhat 1an luot
1a 93,8% (bo ha cai), 90,5% (bo ha duc) va lua chon
bén phan thi nghiém & nong do 2 pL la thap nhat
lan luot 1 6,2% (bo ha cai), 9,5% (bo ha duc).

Tinh dau tia to c6 hiéu qua xua dudi doi voi bo
ha khoai lang. Tinh dau tia t6 cho hiéu qua xua
dudi cao nhat & néng do 2 pl voi hieu qua xua dudi
1a 87,5% (con duc) va 81,0% (con cai). Hiéu qua xua
dudi bo ha khoai lang ctia tinh dau tia t6 phu thuoc
vao liéu luong tinh dau nhung khong phu thudc
vao gioi tinh bo ha.

Tinh d4u tia to 1a loai tinh dau trién vong cho
nhitng nghién ctu tiép theo vé hop chat xua dudi
bo ha khoai lang.
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Summary

This study was carried out to evaluate the repellency of P. frutescens essential oils against sweet
potato weevil. The chemical composition of Perilla essential oil in Son La was determined by the
Gas chromatography-mass spectrometry (GC/MS) analysis method, including twenty-four
different components exist in the essential oil of P. frufescens. The main components of the
essential oil were Perilla aldehyde (47,38%, Limonene (23,46%), Caryophyllene (6,57%),
Caryophyllene oxide (3,95%), Linalool (3,45%. The repellent effects of P. frutescens essential oils
against the sweet potato weevil were evaluated by using a Y-tube olfactometer system. The
results showed that P, frutescens essential oil exhibited high repellency against the sweet potato
weevil. P. frutescens essential oil displayed the highest repellency at the concentration of 2 ul
(the repellent efficiency was &87,5% for male and &7,0% for female). The results showed the
potential of the essential oils for use in the integrated management of the sweet potato weevil.

Keywords: P. frutescens, essential oil, sweet potato weevil, repellent effect.
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BENH THOI TRAI NHAN VA ANH HUONG CUA
CAC YEU TO MOI TRUONG CHINH DEN BENH
TAI TiNH BA RIA - VUNG TAU

Chu Trung Kién"2, Nguyén Dic Khoa?, L& Phuéc Thanh?

TOM TAT

biéu tra bénh thai trai nhan tai tinh Ba Ria — Viing Tau va anh hudng ctia cac yéu t6 moéi truong
chinh dén bénh duoc thuc hién tir thang 6 - 10 nam 2022 ap dung pht hop TCVN 13268-4:2021 vé
phuong phap diéu tra sinh vat gay hai trén cay an trai than gbé dé ghi nhan mic do bénh thoi trai
nhan tai cac vuon tir thoi diém bénh xuat hién dén khi thu hoach nhan. Pong thoi, thiét bi nhiét
am ké Datalog 800019 duoc lap dat tai khu vuc vuon nhan tir truée thoi diém bénh xuat hién 7
ngay dé ghi nhan nhiét, am d¢ khong khi trén thuc dia trong suét qua trinh khao sat. Két qua
cho thdy, bénh théi trai bat dau xuat hién trén cac giong nhan xudéng com vang, edor va tiéu da bo
tir giai doan trai bat dau qua trinh chin sinh Iy dén khi thu hoach. Bénh gay hai 20,83 - 22,92% s6
chum nhan trén cay & thoi diém chom xuat hién va gay hai phé bién nhat & giai doan thu hoach
voi 45,42 - 74,17% s6 chum bi bénh. Muc thiét hai nang suat nhan dén thoi diém thu hoach
khoang 1,15 — 2,96 tan/ha, tig tmg mtc thiét hai kinh té khoang 33,13 - 59,27 triéu/ha. Thiét hai
nang nhat & giong nhan edor, tiép dén 1a xuéng com vang va tiéu da bo. Két qua phan tich twong
quan, hoi quy tuyén tinh da ghi nhan moi quan hé rat chat ché va co y nghia thong ké & mic 95%
gitta bénh thai trai nhan voi yéu to 4m d6 khong khi va luong mua. Trong d6, &m do khong khi la
yéu t6 tac dong manh nhat dén bénh théi trai nhan xuong com vang va edor tai tinh Ba Ria —

Ving Tau.
Tt khoa: Bénh thoi trdi nhan, yéu t6 moi truong chinh, nhan xudng com vang, nhan edor, nhan
tiéu da bo.
1. DAT VAN BE Nguyén nhan gay bénh théi trai nhan tai Thai

Ba Ria - Viing Tau 1a mot trong 7 tinh tréong
nhan chinh & phia Nam va la dia phuong co6 dién
tich tréong nhan l6n tht 2 & khu vuc mién Pong
Nam bo. Nhan ciing la cay an trai co dién tich 1on
nhat tai dia phuong. Diéu nay cho thay, vi tri quan
trong ctia cay trong nay trong nganh nong nghiép
cta tinh. Théi trai 1a bénh hai quan trong nhat &
Thai Lan, Trung Quéc, Puerto-Rico, 1a tré ngai 16n
nhat doi véi viec xuat khau trai nhan tuoi ctia Thai
Lan. O Viet Nam, benh théi trai duoc coi 1a bénh
hai quan trong thit 2 trén cay nhan & cac tinh phia
Nam [1].

'Vién Khoa hoc Ky thuat Nong nghiép mién Nam
2 Truong Dai hoc Can Tho
" Email: Ipthanh@ctu.edu.vn
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Lan trudc day duoc xac dinh la do Phytophthora
spp.. Nhitng ndm gan day, naim Lasiodiplodia dugc
coi 1a tac nhan gay bénh phé bién nhat tai quoc gia
nay [2]. Tai Puerto-Rico, L. theobromae duoc ghi
nhan la nguyén nhan gay ra bénh thoéi trai nhan
lan dau tién vao nam 2015. Sau do, 3 loai
Lasiodiplodia spp. khac ciing da duoc chi ra [3]. O
nuoc ta, ndm P. palmivora va C. gloeosporioides
duoc ghi nhan co6 lién quan dén bénh thoi trai

nhan & cac tinh phia Nam [4].

Céc yéu t6 moi truong nhu nhiét do, 4m do
khong khi, luong mua va s6 ngay mua anh huéng
rat 16n dén su phat trién ctia bénh thai trai do nam
L. theobromae gay ra. Trong d6, nhiét do va 4m do
anh huodng rat 16n dén su phat trién cia ndm bénh
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trén trai [5]. Tai tinh Ba Ria - Viing Tau, nhiét do
trung binh hang nam khoang 27,94 - 28,17°C va 4m
do6 khong khi khoang 76,72 - 78,33%. Luong
mua trung binh hang nam khoang 1.066 - 1.738
mm, voi s6 gio ndng trong ngay & cac thang
mua mua kha thap, 6 - 7 gio. Diéu nay cho thay,
nhiéu yéu t6 khi hau ¢ dia phuong rat phu hop véi
nguodn bénh gay théi trai nhan.

Nghién ctu nay dé cap dén su gay hai cta
bénh thoi trai nhan va anh hudng ctia mot so6 yéu
t6 moi truong chinh dén bénh nay trong mua mua
nam 2022 tai tinh Ba Ria — Ving Tau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Vat lieu cht chét trong qua trinh diéu tra gém:
Nhiét 4m ké Datalog 800019, giong nhan xudng
com vang, edor va nhan tiéu da bo.

2.2. Phuong phap nghién ctru

221 Diéu tra bénh thoi trdi nhan tai tinh Ba
Ria - Ving Tdu

Diéu tra bénh thoi trdi trén vuon: Ap dung
theo TCVN 132684:2021 [6]. Chon khu vuc trong
nhan cé dién tich toi thiéu 5 ha/giong, méi giong
nhan chon ngau nhién 3 vuon & do tudi kinh
doanh, méi vuon quan sat 10 cay phan bo theo 2
duong chéo goc va cach mép ngoai vuon 1 hang
cay. Moi cay quan sat 4 huong, méi huong quan
sat 2 chum trai & 3 thoi diém (bénh chém xuat
hién tuong tng 35 + 2 ngay trudc thu hoach, 14 + 2
va 2 + 1 ngay trudéc thu hoach) dé ghi nhan bénh
thoi trai trén cay.

- Cdc chi tiéu ghi nhan: Thoi diém bénh thoi
trai bat dau xudt hién va ty 1é bénh thoi trai nhan
(%) & cac thoi diém theo doi. Cach tinh ty 1é bénh
nhu sau:

+ Ty 1é chum bénh trén cay (%) = [Tong so
chim bénh trén cay/Téng s6 chum diéu tra trén
cay] x 100.
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+ Ty lé trai bénh trén chum (%) = [Téng so trai
bénh trén chum/Téng s6 trai diéu tra trén chum]
x 100.

222 Anh huéng ciia yéu té moi truong chinh
dén bénh thoi trdi nhan

- Chon vuron nhan: Cac vuon nhan xuéng com
vang va edor duoc lua chon dé diéu tra.

- Thu thdp di Liéu thoi tiét: Nhiét am ké
Datalog 800019 duoc dat tai khu vuc trong nhan
diéu tra tir thoi diém 7 ngay truéc khi bénh xuat
hién dén khi thu hoach. Trong thoi gian nay, cac
dir lieu nhiét, &m do khong khi hang ngay duoc
thu thap dinh ky 7 ngay/lan. Dong thoi, cac di
lieu vé luong mua va so6 ngay mua tir cac tram khi
tuong thily van gan viung nhan diéu tra nhét ciing
duoc thu thap.

- Thu thap so liéu bénh thoi trdi nhan: Quan
sat dinh ky 7 ngay/lan tir khi bénh thai trai bat dau
xuat hién cho dén khi thu hoach.

- Cdc chi tiéu d4anh gia:

+ Dién bién ty 1é bénh thoi trai trén cay (%) tu
khi xuat hién dén thu hoach.

+ Tuong quan gitta cac yéu t6 moi truong
chinh voi ty 1é bénh thai trai nhan.

- Xir Iy s’ liéu: Phan tich tuong quan hoi quy
bang phan mém IBM SPSS statistics 22, vé biéu do
va tinh d¢ léch chuin (SD) duoc thuc hién bang
phan mém Excel 2016.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mtc do bénh théi trai nhan tai tinh Ba Ria
- Viing Tau

Bénh thoi trai nhan tai tinh Ba Ria - Viing Tau
xuat hién kha sém trong miia mua nam 2022 va
phé bién & mitc nhiém nhe, dudi 25% s6 chum trai
bi bénh trén cay & tat ca cac vueon nhan xudng com
vang, edor va tiéu da bo diéu tra. Sau dd6, bénh
phat trién rat nhanh va phd bién ¢ mirc nhiém
trung binh > 25 - 50%) dén nhiém nang (> 50%) &
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giai doan tir 16 ngay dén khi thu hoach. Két qua
diéu tra cho thay, khoang 20,83 - 22,92% s6 chum
nhan bi bénh trén cay & giai doan bénh chom xuat
hién, twong tmg thoi diém 33 - 37 ngay trudc thu
hoach (TTH). Sau d6, bénh hién dién voi khoang

32,50 - 52,92% s6 chum trai trong thoi gian tir 12 -
16 ngay TTH. O thoi diém 1 - 3 ngay TTH, bénh
xuat hién trén vuon véi khoang 45,42 - 74,17% so
chum trai bi hai (Bang 1).

Béng 1. Ty 1é chiim trai bénh trén ciy trong vu mia mua nam 2022 tai tinh Ba Ria — Viing tau

Giong nhan Ty le chum trai bénh trén cay (%)
35+ 2ngay TTH 14 + 2 ngay TTH 2+ 1ngay TTH
Xudng com vang 21,67 + 15,49 32,50+ 12,61 45,42 + 12,22
Edor 20,83 + 12,51 52,92 +£9,02 74,17 £ 9,64
Tiéu da bo 22,92 + 16,85 41,25+ 12,54 57,08 +£ 19,70

Ghi chu: TTH I3 trudce thu hoach; 35+ 2 ngay Ia thoi diém bénh bat diu xuat hién. Tong soé chum
nhan diéu tra ¢ moi thoi diém Ia 240 chum/giong. TCVN 13268-4:2021 quy dinh < 25% Ia nhiém nhe, > 25
- 50% I4 nhiém trung binh, > 50% l4 nhiém ndng. Gi tri sau dau + 14 do léch chuan.

Két qua diéu tra ciing ghi nhan bénh thoi trai
trén cay ¢ mirc nhiém nhe trén ca 3 giong nhan
trong phd bién tai tinh Ba Ria - Viing Tau khi bénh
chom xuét hien. O cac thoi diém sau d6, giong
nhan edor duy tri & mttc nhiém nang va bénh phé

bién hon rat nhiéu so v6i giong khac. Trong khi
do, bénh thoi trai trén giong nhan xuéng com vang
duy tri & mtrc nhiém trung binh va giong nhan tiéu
da bo mitc nhiém nang chi & thoi diém truoc thu
hoach 1 -3 ngay (Bang 1).

Bang 2. Ty 1é trai bénh trén chum trong vu mtia mua nam 2022 tai tinh Ba Ria - Viing Tau

Giong nhan Ty le trai bénh trén chum (%)
35+ 2ngay TTH 14 + 2 ngay TTH 2+ 1ngay TTH
Xudng com vang 3,13+ 2,78 5,28+ 2,44 8,00 £2,16
Edor 0,78 + 0,59 3,79+ 1,00 7,28 +1,88
Tiéu da bo 0,85+0,72 2,32+1,22 5,11+ 3,29

Ghi chu: TTH I4 truoc thu hoach; 35+ 2 ngdy Ia thoi diém bénh bat dau xuat hién. Tong so trdi diéu
tra & moi thoi diém trung binh 13 2.637/giong xuong com vang, 8.376/giong edor, 8.638/giong tiéu da

bo. Gid tri sau dau+ 13 do léch chuan.

Maic du, ty Ié chum trai bénh trén ciy ctia ca 3
giong nhan 1a tuong duong nhau khi bénh chom
xuat hién, nhung ty 1é trai bénh trén chum cta
giong nhan xudng com vang & giai doan nay cao
hon nhiéu so voi 2 gidng con lai, 3,13% so voi 0,78%
va 0,85%, tuong ung cua giong edor va tiéu da bo.
O cac thoi diém diéu tra sau d6, giéng nhan edor

cho thay, c6 su ting nhanh hon vé ty 1¢ trai bénh

tréen chum so voi cac giong nhan con lai. Tuy vay,
ty 1é nay & giong nhan xudéng com vang van duy tri
& muc cao hon cac giong nhan khac, tiép dén lan
luot 1a nhan edor va tiéu da bo (Bang 2).

Nhu vay, bénh thoi trai nhan xuat hién va gay
hai nidng trén ca 3 giong nhan trong chinh ctia tinh
Ba Ria - Ving Tau trong mua mua nam 2022.
Triéu ching bénh chém xuat hién khi trai bat dau
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budc vao giai doan chin sinh ly (33 - 37 ngay TTH)
va gay hai rat nang khi trai nhan ¢ giai doan bat
dau chin thuong phdm (5 - 9 ngay TTH) dén khi
chin thuong phdm hoan toan (1 - 3 ngay TTH). Ty
lé trai bi bénh trén chum ctia giong xuong com
vang cao hon cac giong khac 1a do dic tinh giong
cO soO trai tréen chum khong nhiéu (12,17 + 1,15
trai/chum). Trong khi, ty 1&é chum trai bénh trén
cay khong cao hon cac giong khac 1a do sinh khoi
la théap, 14 nho, thua va uon cong xuéng dan dén
vuon thong thoang hon. Do 4m khong khi trong
vuon nhan xuong com vang duy tri & muic 90,77 +
2,5%, thap hon mitc 92,96 + 2,99% ¢ khu vuc trong
nhan edor va nhan tiéu da bo. Ngoai ra, cac chum
trai thuong dugc phan tan rai rac phia ngoai tan
cay, trai trén chum thua va moc cach nén do 4m bé
mat ctia vo trai thuong khong cao. Nhiing dac tinh
nay cua giong da gop phan khong nhé trong viéc
han ché su lan truyén va tao diéu kién moi truong
bat thuan cho st xam nhiém ctia nguon bénh
trong vuon. Mat khac, tip quan tia canh tao tan
cay nhan xuéng sau mdi vu thu hoach, két hop
viéc thuong xuyén tia canh vo hiéu trén cay cta
nguoi dan dé lam thoang vuon va gitra stic khoe
cho cay trong khoang 2 thang trudc thu hoach
cling gop phan lam han ché su phat sinh, phat

trién ctia mam bénh trong vuon.

Khac véi giong xudong com vang, nhan edor va
tiéu da bo co sinh khai 14 rat cao, 14 to va moc day.
S6 luong trai trén chum lon, 37,66 + 5,03 trai doi
voi nhan edor va 38,34 + 4,97 trai doi voi nhan tiéu
da bo. Céc trai thuong chdéng lén nhau tao thanh
mot khoi chat che khi chung buoc vao giai doan
gia sinh ly (50 - 60 ngay TTH) dén khi thu hoach.
Cac chum nhan thuong nang cong xuong va duoc
che 14p mot phan hoac toan by dudi cac 1a & cac
canh ngon phia trén. Diéu nay da can tré qua trinh
lvu théong khong khi trong vuon va bén trong
chum trai dan dén d6 4m khong khi trong vuon
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thuong dugc duy tri & mitc cao. Sy thoat hoi nuwdc
trong cac chum trai day diac cing gap nhiéu can
tré nén thoi gian 4m w6t ctia mat vo trai thuong
kéo dai. Vi vay, nguon bénh c6 nhiéu diéu kién
thuan loi hon dé xam nhiém va phat trién.

Bénh gay hai tir 8,28 - 16,41% s6 trai nhan trén
chum trong suét vu, cao nhat 1a giong nhan xuéng
com vang voi 16,41%, tiép dén 1a 11,85% trén nhan
edor va 8,28% trén giong nhan tiéu da bo (Hinh 1).
Tuong tng voi muc thiét hai ning suat trong vu,
lan luot 1a 1,15 tan/ha, 2,96 tdn/ha va 1,66 tain/ha
(Hinh 2). Muc thiét hai nang suat nhan xuéng com
vang thap hon so véi cac giong nhan khac 1a do
nang suat cia giong thuong & muc 7 tan/ha, thap
hon nhiéu so v6i 25 tdn/ha ctia giong nhan edor va
20 tdn/ha cta giong nhan tiéu da bo. Mtrc thiét hai
kinh t€ do bénh thdéi trai nhan gay ra tir 33,13 -
59,27 triéu/ha, cao nhat 1a nhan edor voi 59,27
trieu/ha, tiép dén la nhan xudéng com vang voi
34,46 triéu déng/ha va nhan tiéu da bo véi 33,13
trieu/ha (Hinh 2).

B

Tiéu da bo,
8,28 0/0 e —— e —

Hinh 1. Ty I¢ trai bénh trén chum cta 3 dot diéu
tra tai tinh Ba Ria - Viing Tau
Ghi chu: 3 dot diéu tra gom 35+ 2, 14+ 2va 2+ 1
ngdy TTH.
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Mikc thiét hai nang suat va Kinh té do bénh thoi trai nhan

Tan/ha

s l 166

Edor

. 2.96

XCV I 115

# Thu nhap giam
(triéu dong/ha)

ISR 3313

HH T T AR 5927

e e (s s oy S i o Do e [k [ e e e ot [ s s
T TN 3446

40 50 60 70

B Ning suit giam
(tin/ha)

Hinh 2. Thiét hai ning sudt va kinh t€ do bénh théi trai nhan gay ra trong mtia mura nam 2022
tai tinh Ba Ria — Viing Tau
Ghi chi: XCV (xuéng com vang), TDB (tiéu da bo). Niang suat nhan XCV, edor, TDB trung binh
hdng nam tuong ung Ia 7 tan/ha, 25 tin/ha, 20 tan/ha. Gid nhan trung binh cd vu tuong ung Ia 30

triéu/tan, 20 triéu/tin va 20 triéu/tan.

Nhu vay, bénh théi trai nhan 1a nguyén nhan
gay thiét hai rat nghiém trong dén nang suat va
thu nhap d6i véi cac nong ho trong nhan tai tinh
Ba Ria — Viing Tau, dac biét 1a cac ho trong nhan
xudng com vang tai huyén Dat Do, noi cay nhan
chi cho thu hoach mot vu trong nam va niang suat
thap hon nhiéu so v6i cac giong nhan khac. Trong
khi do, gia thuong phdm cao hon cac giong nhan
khéac ctia dia phuong khong nhiéu, khoang 1,5 lan.

Trén thé gidi, nhimg thong tin vé thiet hai
nang suat nhan do bénh thoi trai gay ra da duoc
thong tin cu thé. Piéu d6 khong chi anh hudng
truc tiép dén thu nhap ctia nguoi trong nhan, né
con la tré ngai 16n nhat doi voi viec xuat khau trai
nhan tuoi clia cic nudc trong nhan trén thé gioi.
biéu nay da duwoc minh chimg tai Thai Lan, noi
Lasiodiplodia spp., Diaporthe sp., Pestalotiopsis
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sp. duoc xac dinh 1a nguyén nhan gay ra bénh thoi
trai va hoa nau vo nhan lam suy giam nghiém
trong han stt dung va chat luong trai nhan sau thu
hoach [2], [7] dan dén su suy giam gia tri thuong
mai ctia trai nhan.

Hon nita, mam bénh thdi trai nhan cing duoc
x4c dinh 1a nguyén nhan gay ra nhiéu bénh hai
khac nhau trén hau hét cac cay an trai & ving
nhiét doi va can nhiét déi [8]. Trong d6, xoai, bo,
6i, man, mang cau, chudi, mit, sau riéng... la
nhiing cay an trai duoc trong phé bién trong viing
trong nhan cua tinh Ba Ria - Viing Tau va da duoc
xac dinh 13 ky chua chinh ctia mam bénh thoi trai
nhan trén thé giéi va & nuoc ta [9]. Do do, nhitng
thiét hai do bénh thoi trai nhan gay ra khong chi
gi6i han trong nganh san xuit nhan ma con tac
dong tiéu cuc dén toan nganh san xuat va xuat
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kh4u trai cay ctia ca nudc noi chung va tinh Ba Ria
- Viing Tau néi riéng.

3.2. Anh huéng ciia yéu t6 moéi truong chinh
dén bénh théi trai nhan

3.2.1. Dién bién bénh thoi trdi nhan trong mua
mua 2022 tai tinh Ba Ria — Ving Tiu

Bénh thoi trai nhan xuéng com vang & cac
vuon diéu tra xuat hién & thoi diém 35 + 2 ngay
TTH. Bénh phat trién kha cham dén thoi diém 7

T§ 1¢ bénh thoi tr4i nhin Xudng com vang tai huyén
Dit Do, tinh Ba Ria - Viing tiu mita ma nim 2022

ngay sau do (28 + 2 ngay TTH), truéc khi phat
trién manh dan va dat muc cao nhat & thoi diém 1
- 3 ngay TTH. Su phat trién ctia bénh thoi trai
nhan trén giong edor cing dién ra twong tw nhu
trén giong nhan xuong com vang, nhung muc do
bénh trén vuon gia ting manh hon & nhiéu thoi
diém diéu tra tir sau khi bénh xuat hién dén TTH
(Hinh 3).

Ty 1¢ bénh thoi trai nhan Edor tai huyén xuyén moc, tinh
Ba Ria - Viing tau mia mwa nim 2022

50 542 9 80 15 M9
15 647 = 8 i W 8
40 -!’_-' : 8,00 7 60 57’92 - r 7
35 04 .50 /' 731 ’ 51,67 i ,.' 7.8 6
47 50 11 65T
30 -’ 4.5 /
2375 = 5 " 5
25 NE | 528 40 L
20 - |45 ' 30 L= = 43 4
- 3 0% L~ 3
1(5) 3B it ) 0 - )
- ’h 2’68 A
5 1 10 » 1
: _ lam
17162022 24/6/2022 17772022 /72022 15/7/2022 22/7/2022 1492022 2092022 28092022 5107022 12102022 19/10/2022

[ TL chim bénh/cay (%) ==="TL tréi bénh/chim (%)

[ TL chim bénlvedy (%) =+ TL trfi bénbv/elim (%)

Hinh 3. Dién bién bénh thdi trai nhin trong mila mwa nam 2022 tai tinh Ba Ria — Viing Tau
Ghi chu: TL Ia ty I¢ bénh, moi thoi diém diéu tra 3 viron/giong nhan bat diu ter khi bénh moi xuat

hién cho dén thoi diém truoc TTH.

3.2.2. Anh hudng cia cdc yéu t6 moi truong
chinh dén bénh thoi trdi nhan trong mua mua nim
2022 tai tinh Ba Ria - Ving Tiu

Mua thu hoach nhan xuéng com vang tai tinh
Ba Ria — Viang Tau thuong bat dau tir thang 6 - 8
hang nam. Trong khi d6, nhan edor thuong cho

thu hoach tir thang 8 - 12 hang nam. Diéu nay cho
thdy, mua thu hoach chinh ctia cac giong nhan
trong tai dia phuong tap trung cht yéu trong mua
mua. Do d6, cac yéu t6 moi truong nhu nhiét do,
am do, luong mua va s6 ngay mua c6 kha niang gay
anh huong manh dén bénh thoi trai nhan.

Béng 3. He s6 trong quan (r) giita yéu t6 méi trieong chinh va bénh théi trai nhan
trong mua mua nim 2022 tai tinh Ba Ria — Viing Tau

Bénh TTN Nhan xudng com vang Nhan edor
Ty 1é chum Ty 1é trai Ty 1é chum Ty 1é trai
bénh/cay bénh/chum bénh/cay bénh/chum
Yéu t6 MT (%) (%) %) (%)
Nhiét do KK (°C) -0,74™ -0,77™ -0,76" -0,75™
Am do KK (%) 0,95 0,96 0,95 0,94”
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Luong mua (mm) 0,90"

0,89 0,95" 0,89

S6 ngay mua 0,69"

0,71™ 0,40™ 0,26™

Ghi chu: TTN (thoi trdi nhan), MT (moi truong), KK (khong khi). ** va * Ia sur khdc biét co y
nghia twong ung ¢ muc 1% va 5%, ™ I4 khac biét khong co y nghia thong ké, n = 6.

Két qua phan tich moi quan hé gitta cac yéu to
moi truong chinh d6i véi bénh thai trai nhan cho
thay, 4m d¢ khong khi trong vueon va luong mua la
nhimg yéu t6 tuong quan thuan cé tac dong rat

manh va rat ro rang dén bénh thdi trai trén giong
nhan xuéng com vang va nhan edor ctia tinh Ba
Ria - Viing Tau trong mua mua nam 2022 (Bang
3).

Bang 4. Su tuong quan héi quy giita mot s6 yéu t6 méi trueong véi bénh théi trai nhan
trong mua mua nam 2022 tai tinh Ba Ria — Viing Tau

Chi tieu danh gia He s6 tuong Phuong trinh héi quy tuyén tinh
quan R

Nhan xudng com vang
Ty l1é chum bénh/cay (%) 0,95 Y, =-222,30 + 2,76X, + 0,11X, + E;
Ty lé trai bénh/chum (%) 0,96 Y,=-58,29 + 0,69X, + 0,01X, + E,
Nhan edor
Ty Ié chum bénh/cay (%) 0,97 Y, = -325,78 + 3,5X, + 0,62X, + E,
Ty Ié trai benh/chum (%) 0,94° Y, =-62,60 + 0,71X; + 0,01X, + E,

Ghi chu: Y, va Y, Ian Iuot Ia ty Ié chum nhan bénh trén cdy va ty I¢ trdi nhan bénh trén chum. X, va
X,, X; va X, tuong ung I3 &m do khong khi trong ngay (%) va lwong mua trong tudn (mm) ¢ huyén Pat Do
va huyén Xuyén Moc. " 14 sir khac biét co y nghia thong ké tuong ung ¢ mitc 95%, n = 6.

Phuong trinh héi quy duoc thiét 1ap trén co s&
yéu t6 4m d¢ trong vuon va luong mua da duoc xac
dinh c6 anh hudng rat ro dén bénh thoi trai nhan
xuong com vang va edor. Két qua phan tich hoi
quy duoc ghi nhan ¢ bang 4 da xac nhan méi quan
hé rat chat gitta 2 yéu t6 moi treong nay voi bénh
thoi trai nhan trén ca 2 giong nhan chu luc cta
tinh Ba Ria — Viing Tau. Trong d6, yéu to 4m do
khong khi trong vuon tac dong dén bénh thoi trai
nhan manh hon so véi yéu t6 luong mua (hé s6 hoi
quy chudn hoa Beta ctia 4m do trong khoang 0,52 -
0,87 16n hon rat nhiéu so voi khoang 0,08 - 0,45 cia
luong mua). Két qua nay cho thay, c6 su ton tai
ctia phuong trinh héi quy tuyén tinh gitra yéu to
am do khong khi va luong mua véi ty l¢ chum
bénh trén cay va so6 trai bénh trén chum ctia ca 2
giong nhan.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024

Nhu vay, am do khong khi trong vuon va
luong mua c6 anh hudng rat lon dén bénh thoi trai
trén ca giong nhan xudng com vang va giong nhan
edor tai tinh Ba Ria — Viing Tau trong mua mua
nam 2022, nhat 1a yéu t6 4m d¢. Trong khi do, yéu
to6 nhiet do trong ngay va s6 ngdy mua trong tuan
c6 anh hudng khong ro rang dén su phat trién cta
bénh thoi trai nhan. Diéu nay 1a do cac mam bénh
gay thoi nhan chinh c6 kha nang thich nghi rat tot
voi khoang nhiét do moi truong rat rong, trong khi
do, nhiét do trong cac khu vuc trong nhan diéu tra
tuong duong voi khoang nhiét do téi wu ctia cac
mam bénh. Do d6, su tac dong cua cac mic nhiét
do nay dén bénh la khong ro rang.

Mua c6 anh hudng rat lon dén su phat sinh,
phat trién ctia bénh thoi trai nhan, trong do6 yéu to
luong mua c6 vai tro quyét dinh dén mam bénh
hon so voi yéu t6 s6 ngay mua. Luong mua 1a yéu
t6 quyét dinh mang tinh quy luat rat chat ché dén
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thoi luong 4m do khong khi va diéu kién ngoai
canh, pht hop hay bat thuan d6i voi mam bénh
trong vuon. Trong khi d6, s6 ngdy mua khong
mang tinh quyét dinh. Pay 1a nguyén nhan dan
dén su anh huong khong ro rang clia yéu to so
ngay mua duwoc ghi nhan tir cac tram khi tuong
thity van 1an can dén bénh théi trai nhan trong
viung diéu tra.

Am @6 khong khi va luong mua 1a 2 yéu to
ngoai canh twong déng khong thé tach roi va chi
phoi truc tiép dén bénh théi trai nhan trong vuon.
Am do khong khi trong vuon cao hay thap va thoi
gian 4m w6t khi ngudn bénh tiép xuc truc tiép voi
vat chil ngan hay dai la nhing diéu kién quyét
dinh st xam nhiém va phat trién ctia mam beénh.
Do d6, nhimg thay déi nho vé 4m do khong khi va
luong mua ciing gay ra nhimg anh hudng rat lon
dén bénh thoi trai nhan trén vuon. Dac biét 1a voi
nhom nam noi sinh, cé su boc phat va gay hai lién
quan rat mat thiét voi cac yéu t6 moi truong.

Cac nghién cttu cho thay, nhiet do, 4am do
khong khi, luong mua va s6 ngay mua cé anh
hudng rat 16n dén su phat trién cta bénh thoi trai
do nam Lasiodiplodia gay ra. Thoi gian bénh xuét
hién va mic do bénh thoi kho trai 6i do ndm L.
theobromae phu thuoc vao mua vu va chiu anh
huéng boi diéu kieén thoi tiét [10]. Cac két qua
diéu tra da cho thay, mdi twong quan rat chat (p <
0,01) gitta bénh thoi kho trai 6i do nam L
theobromae gy ra véi yéu to nhiet do, am do
khong khi trén vuon. Bénh phat trién manh nhat &
30°C va 4m do khong khi & 100%. Bénh gay hai it &
10°C va 4m do 30%. Bénh thoi trai xoai do nam
Lasiodiplodia gay hai ning & 25 - 30°C va 4am do
khéng khi cao.

Cac nghién cttu ¢ diéu kién in-vitro ciing cho
thay, nhiét do va 4m d¢ anh hudng rat lon dén qua
trinh phat sinh, phat trién ctia bénh théi trai 1a do
chung gay ra nhimg tac dong truc tiép dén qua
trinh ndy mam cta bao tr va su phat trién cta hé
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khuidn ty nidm Lasiodiplodia. Bao t&t nim L.
theobromae ndy mam tot & nhiét do 15 - 42°C va
am do 1a 100% hoac trong nuoc cat [11]. Bao tk
khong ndy mam ¢& nhiét do duodi 12,5°C va trén
44°C va am do dudi 75%. Cac két qua nghién ctu
sau d6 ciing khang dinh rang, nhiét do 25 - 35°C va
nuoc cat 1a diéu kién t6i vu cho sy ndy mam cua
bao tirnam L. theobromae [12].

Nhu vay, cac két qua nghién ctru ¢6 lién quan
trén thé giéi va trong nuéc da cho thay, khoang
nhiét do khong khi & cac vung trong nhan tai tinh
Ba Ria — Ving Tau (26,67 - 28,55°C & viung nhan
xuong com vang va 24,25 - 27,16°C & vung nhan
edor), twong dong voi khoang nhiét do toi uu cia
mam bénh Lasiodiplodia, 1a tac nhan gay bénh thoi
trai nhan chinh tai dia phuong. Do d6, sy anh
huong cta khoang nhiét do nay téi bénh thoi trai
nhan chua c6 nhiéu su thay déi ro rang.

Ngoai ra, cac nghién cttu trén thé gioéi ciing
cho thdy, Lasiodiplodia yéu cau 4m d6 moi truong
rat cao cho su phat sinh, phat trién va gay hai. Am
do 100% dén bao hoa la diéu kién toi wu ctia mam
bénh va dudi 75% 1a gioi han toi thap doi voi su ndy
mam ctia bao t&r ndm nay. Diéu nay 1a minh chimg
cho thay, su chénh léch vé 4m d¢ khong khi da tac
dong rat lon dén su thay doi vé mic do bénh thoi
trai nhan tai cac vung trong nhan diéu tra cta tinh
Ba Ria — Viing Tau dan dén su tuong quan thuan
chat ché gitta yéu t6 nay véi bénh thoi trai nhan.
Noi 4m do khong khi duy tri & muc rat cao va
khoang bién dong rong (87,82 - 93,85% & ving
nhan xudng com vang va 88,23 - 96,90% & ving
nhan edor) trong thoi gian bénh théi trai duoc ghi
nhan.

Hon nita, nhiét do khong khi ¢ cac viung trong
nhan cuta tinh Ba Ria - Viing Tau ciing rat thuan loi
cho cac mam bénh théi trai nhan tht yéu nhu
Diaporthe va Pestalotiopsis phat sinh, phat trién.
biéu nay da duoc nghién ctu trén doi tuong cay
trong cung ho véi nhan, 22 - 28°C 1a khoang nhiét
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do toi uu cho su phat trién bénh théi trai chom
Hoa Ky do Diaporthe va
Pestalotiopsis gay ra [13]. Diéu nay da gop phan
lam cho bénh thoi trai nhan tai tinh Ba Ria-Ving
Tau nghiém trong hon.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Bénh thdi trai bat dau xuat hién tir thoi diém
33 - 37 ngay trudc thu hoach va gay hai rat nang
khi trai nhan bat dau chin thuong phdm dén thu
hoach. Bénh gay thiét hai khoang 1,15 - 2,96
tan/ha d6i voi nhan xudéng com vang, edor va tiéu
da bo trong vu mua mua 2022. Mtc thiét hai kinh
té do bénh gay ra khoang 33,13 - 59,27 trieu
déng/ha.

Bénh thoi trai nhan c6 méi quan hé chat che
gitta yéu t6 4am do khong khi trong vuon va luong

chom ¢& Hawaii,

mua. Trong do, yéu t6 4m do6 anh huong mang
tinh quyét dinh manh hon.

4.2. Kién nghi

- Xac dinh tac nhan gay bénh théi trai nhan va
kha nang xam nhiém, phat trién ciia mam bénh.

- Xay dung giai phap quan ly hiéu qua bénh
thoi trai nhan tai tinh Ba Ria - Viing Tau.
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LONGAN FRUIT ROT AND THE INFLUENCE OF PRINCIPALLY ENVIRONMENTAL
FACTORS ON THE DISEASE IN BA RIA - VUNG TAU PROVINCE

Chu Trung Kien®?, Nguyen Dac Khoa?, Le Phuoc Thanh?
! nstitute of Agricultural Science for Southern Viet Nam
?Can Tho University

Summary

Investigation of longan fruit rot and the influence of principally environmental factors on the
disease were carried out from June to October 2022 in Ba Ria - Vung Tau province, appropriately
applying TCVN 13268-4:2021 on pests recording method on fruit trees to determine the yield loss
by fruit rot during harvest season. While the Datalog 800019 thermo-hygrometer equipment was
installed in the longan field before the disease emerged at 7 days to record temperature and
humidity data throughout the survey period. The results show that fruit rot disease emerged on
the xuong com vang, edor and tieu da bo longan varieties from the physiological maturity to the
harvest stage. The longan fruit rot harmed from 20.83% to 22.92% of the clusters at emerging
period. The disease was the most severe at the harvest stage with 45.42 - 74.17% of the damaged
clusters. Longan varieties yield were lost from 1.15 tone per hectare to 2.96 tone per hectare at
harvesting time. Therefore, the economic value loss caused by the disease from 33.13 to 59.27
million VND per hectare. The largest damage was on the edor variety, followed by the xuong
com vang and tieu da bo respectively. The linear regression analysis shows a very firm and
significant correlation between the longan fruit rot and humidity and rainfall. In which, humidity
created the most influential on fruit rot of the xuong com vang and edor varieties during the rainy
season in Ba Ria - Vung Tau province.

Keywords: Longan fruit rot, principally environmental factors, xuong com vang, edor, tieu da bo
varieties.

Nguoi phéan bién: TS. Nguyén Thi Hai
Ngay nhan bai: 3/10/2023

Ngay thong qua phan bién: 25/12/2023
Ngay duyét dang: 16/01/2024
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ANH HUONG CUA THO1 KY LAM €O VA LUONG
PHAN HUU CO KHOANG DEN SINH TRUGNG,
NANG SUAT GIONG LUA BAC HUONG 9

TOM TAT

Tran Thi Thiém" *, Nguyén Thi Loan!

Nghién ctru nham danh gia anh huéng ctia luong phan hitu co khoang va thoi ky lam cé dén sinh
trudng va nang suat giong laa Bac Huong 9. Thi nghiém 2 nhan t6 duoc bo tri theo kiéu 6 16n - 6
nho (Split-Plot) voi ba 1an nhéc lai. Nhan t6 6 chinh 1a thoi ky 1am cé: Khong lam c6 (T1); lam cé
mot lan & thoi ky lta dé nhanh ro (T2); 1am c6 hai 1an & thoi ky laa dé nhanh ro va lua bat dau trd
(T3). Nhan t6 6 phu 1a luong phan hitu co khoang véi 4 mtec: 0 tan/ha (P1), 1,5 tan/ha (P2), 2,0
tan/ha (P3), 2,5 tdn/ha (P4). Két qua cho thdy, ting luong phan hitu co khoang bén tir mic P1
dén P4 két hop lam c6 da lam ting dang ké cac chi tiéu sinh trudng, chi tiéu sinh ly, yéu t6 cau
thanh nang suat va nang suat lua. Nang suat ltia cao nhat (7,10 — 7,34 tdn/ha) dat dwoc & mic bon

phan P3 va P4 két hop voéi lam ¢6 T2 va T3.

Tie khéa: Thor ky Iam cd, phan hitu co khodng, niang suat lia, cay lia.

1. BAT VAN BE

Mot xu huéng moéi hién nay trong nong
nghiép la st dung phan hitu co khoang (HCK).
bay 1a loai phan bon két hop vu diém cta phan vo
co va phan httu co, lugng dinh duong tir phan HCK
duoc giai phong lién tuc trong sudt thoi gian sinh
truéng cta cay trong, do d6, lam gidm su that
thoat dinh duong vao moi trueong va tang hiéu qua
stt dung dinh dudng hon so v6i chi st dung phan
vo co; dong thoi phan HCK rat giau cac nguyeén to
dinh duong khoang can thiét cho su sinh truong,
phat trién cta cay tréng so véi phan hiru co thong
thuong [1].

Co dai la mot trong nhiitng nguyén nhan hang
dau lam gidm nang suat cay lua, do canh tranh
manh mé voi cay lua vé khong gian, dinh duong,
nudc va anh sang [2]. Co dai lam giam 35 - 37%
nang suat lua, trong khi sau hai va bénh hai gay
thiét hai vé nang suat lua & muic 24 - 25% va 13 -
14% [3]. O Viet Nam, c6 dai lam giam 25% nang
suat voi lua cdy va giam 46% voi lua gieo sa [4]. Co

"Hoc vién Nong nghiép Viét Nam
Email: tranthiem@vnua.edu.vn
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dai c6 thé phong trir mot cach hiéu qua bing
thudc diét cd, tuy nhién loai héa chat nay lai co
anh huong rat xau toi moi truong va stc khoe con
nguoi [2].

Viéc két hop st dung phan HCK va quan ly co
dai bang tay thich hop co6 thé tang kha ning hut
dinh duong va canh tranh anh sang cta cay laa,
qua do cay lua co thé sinh truong tot va cho nang
suat cao, tao san phdm an toan va chat luong, han
ché cac tac dong bat loi toi moi truong, dong thoi
giam chi phi san xuat. Nghién cttu nay duoc thuc
hién nham x4c dinh luong phan HCK va thoi ky
lam c6 phu hop, g6p phan hoan thién quy trinh ky
thuat canh tac giong lia Bac Huong 9 an toan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Giong Bac Huong 9 1a giong lua thuan chat
luong cao dugoc Bo Nong nghiép va Phat trién
nong thon cong nhan giong quoc gia va duoc dua
vao san xuat dai tra trén ca nudc. Day la giong lua
c6 kha nang thich tmg rong va cho chat luong gao
ngon, c6 mui thom.

Phan bén st dung trong thi nghiém: Pam uré
(46% N), supe lan (17% P,O;), kali clorua (60%
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K,0) va phan HCK Séng Gianh (ti 1é N:P:K 5:2:2,
hitu co: 15%, axit humic: 1,0%, vi sinh vat httu ich: 1
x 10° CFU/g).

2.2. Phuong phap nghién ctru

Thi nghiém duoc tién hanh & vu xuan trén khu
thi nghiém ctia Khoa Nong hoc, Hoc vién Nong
nghiép Viét Nam. Thi nghiém gém 2 nhan t6 duoc
bo tri theo kiéu 6 1on - 6 nhé (Split — Plot) véi 3 1an
nhac lai. Nhan t6 6 chinh 1a thoi ky lam co6 tha
cong bang tay véi 3 mac: Khong lam cé (T1), lam
c6 mot 1an ¢ thoi ky laa dé nhanh ro (T2), 1am co
hai lan vao thoi ky lua dé nhanh ro va thoi ky lua
bat dau tro (T3). Nhan t6 6 phu la luong phan
HCK v6i 4 muc: 0 tan/ha (P1), 1,5 tan/ha (P2), 2,0
tan/ha (P3), 2,5 tan/ha (P4). Dién tich mdi 6 thi
nghiém 1a 12 m? Thi nghiém gém 12 t6 hop cong
thitc trén nén phan bon (kg/ha) 100 N + 90 P,O; +
90 K,O. Trong suot thoi gian sinh trudéng cta cay
lua, luong nudc tudi duoc duy tri @ mic tir 3 - 5 cm
va thuoc bao vé thuc vat duoc stt dung dé quan ly

sau, bénh hai.

2.3. Chi tiéu theo doi

Céc chi tiéu theo doi bao gdm: Chiéu cao cay,
s0 1a duoc xac dinh ¢ giai doan laa chin sap. Chi s6
dién tich 14 va khoi luong chat kho duoc xac dinh &
3 thoi ky (dé nhanh ro, tréo bong va chin sap). Dién
tich 14 duoc x4c dinh bang phuong phap can truc
tiép 1 dm? Khoi luong chat kho (than, 1a) duoc xac
dinh sau khi duoc siy kho dén khoi luong khong
d6i ¢ nhiét do 80°C. Cac yéu to6 cau thanh ning
suat (s6 bong/khém, s6 hat chac/bong, khoi
luong 1.000 hat) va nang suat thuc thu duoc xac
dinh khi thu hoach laa.

S6 lieu duoc xit ly thong ké bang phuong phéap
phan tich phuong sai (ANOVA), phan mém thong
ké sinh hoc Minitab 16. So sanh su sai khac gitra
s6 lan lam co, luong phan hitu co bon va su tuong
tac ctia hai nhan t6 dua trén kiém dinh Turkey &
do cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

Bang 1. Anh hudng ctia thoi ky 1am 6 va luong phan HCK dén
mot sO chi tiéu sinh truedng clia giong lia Bic Huong 9

Yéu to thi nghiém Thoi gian sinh | Chiéu cao cay So 1a So6
truémg (ngay) (cm) (14/cay) nhanh/khom
Phan HCK P1 106 109,41° 11,99 10,30¢
P) P2 108 112,70* 12,18 10,81°
P3 110 115,30° 12,24 11,38
P4 110 114,40° 12,21 11,572
Tukey * ns *
Thoi ky lam T1 108 109,08 11,91 10,73
co T2 109 113,95* 12,23 11,03
@ T3 109 115,83* 12,33 11,29*
Tukey * ns *
P1 T1 106 106,97¢ 11,72 9,92°¢
T2 107 108,53 12,08 10,304
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Yéu t6 thi nghiém Thoi gian sinh | Chiéu cao cay So 1a So6
truong (ngay) (cm) (14/cay) nhanh/khom
T3 106 112,73%¢ 12,17 10,69
P2 T1 107 108,237 11,92 10,35
T2 109 113,67 12,28 10,907
T3 108 116,20* 12,33 11,19
P3 T1 110 110,93 12,05 11,26%¢
T2 111 117,63* 12,22 11,40°
T3 110 117,33% 12,47 11,49
P4 T1 109 110,207 11,95 11,38
T2 110 115,972 12,32 11,53
T3 110 117,03* 12,37 11,78
Tukey * ns *

Ghi chu: ns: Sai khdc khong co y nghia, *: Sai khdc co y nghia ¢ do tin cdy 95%; cdc gid tri cé chir cdi
khac nhau trong cung mot cot biéu thi s sai khdc co y nghia (P<0,05).

Két qua & bang 1 cho thay, luong phan HCK va
thoi ky lam cé khac nhau anh huéng c6 y nghia
thong ke dén céc chi tiéu sinh trudng ctia giong laa
Bac Huong 9, ngoai trir chi tiéu so 14. Tang luong
phan HCK va tién hanh lam c6 da lam tang thoi
gian sinh truéng (TGST), chiéu cao cay va so
nhéanh cuéi cung cta cay lia. Khong c6 su chénh
lech 16n gitta TGST cua giong lta Bic Huong 9 &
cac cong thirc lam co, trong khi d6 tang lwong phan
HCK lam tang TGST tir 106 ngay (P1) 1én 110 ngay
(P3, P4). Chiéu cao cay khong sai khac & cac 6 co
bon phan HCK, tuy nhién mic bén P3 va P4 cho
chiéu cao cay ting dang ké so voi P1. Cong thuc P3
va P4 cing cho s6 nhanh/khém cao nhat, ting
dang ké so voi mic bon P2 va P1. Nghién ctu cta
Audu va Samuel (2015) [4] va Egbuchua va
Enujeke (2013) [5] ciing cho két qua twong tu, theo
do, va két luan phan HCK giup kich thich cay lua
sinh trudng tot, lam ting chiéu cao cay, s6 14/cay va
s6 nhanh ¢ cay lua. Nghién ctu ctia Makinde va cs
(2007) [6] ciing khang dinh, ting luong phan HCK

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024

bon trén cay dua luoi lam ting chiéu cao cay, du su
sai khac gitra cac cong thirc bon 1a khong dang ké.

Cé dai canh tranh manh mé véi cay trong vé
cac diéu kién song nhu anh sang va dinh duong,
nén anh huong ro rét dén sinh truéng cta cay
trong. Két qua cho thdy, khong c6 su sai khac &
cac chi tiéu sinh truong gitta cac 6 lam co, tuy
nhién cong thirc T2 va T3 cho chiéu cao cay ting
ro rét so voi 6 khong lam cé (T1), trong khi chi
cong thicc T3 cho s6 nhanh tang c6 y nghia thong
ké so voi T1. Theo Tran Thi Thiém va cs (2023)
[2] tang s6 lan lam co6 lam ting chiéu cao cay, sO
nhanh cta cay lua so voi khong lam cd, nhung
khong anh huéng dén so 14; dong thoi khong co su
sai khac & s6 nhanh khi lam c6 mét 1an hay 1am c6
hai lan. Trong khi do, Kolo va cs (2021) [7] cho
rang viéc khong kiém soat cé dai han ché dang ké
sinh truong cta cay lda, lam cé & 3 tuan sau gieo
(TSG) va 6 TSG cho s6 nhanh cao hon so voi lam
c6 & 3 TSG.
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Tuong tac gitra luong phan HCK va s6 1an 1am
c6 c6 anh huodng y nghia thong ké dén cac chi tieu
sinh trudng ctia giong lua Bac Huong 9, ngoai trix
chi tiéu s6 1a. Khong co su sai khac c6 y nghia vé
chiéu cao cay va s6 nhanh/khom gitta cac 6 lam c6
khac nhau trén cing mét nén bon phan HCK, tuy
nhién cac chi tiéu nay cé xu huéng tang khi thuc
hien thoi ky lam ¢6 (T2 va T3). O ciing muc lam
co, tang luong phan HCK lam tiang cac chi tiéu
sinh truong trén cay lua. Cac chi tiéu sinh truong
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cho gi4 tri cao hon trén nén bon P3 va P4 két hop
cac thoi ky 1am c6 (T2 va T3). Chiéu cao cay va so
nhanh dat cao nhat lan luot & cong thac P3T2
(117,63 cm) va P4T2 (11,78 nhanh/khém). Két
qua nay c6 thé 1a do luong dinh duong duoc giai
phong tir phan HCK két hop véi lam c¢o trén dong
ruong sé lam giam su canh tranh dinh duong, anh
sang gitra cO dai va cay lua, két qua lam ting hiéu
qua stt dung dinh dudng & cac 6 thi nghiém nay.

m
n
T3

soq (0] ’

4001

3001

LAl (m?2 1a/m? d&at)

2004

1,001

000 =~ =T, T
B8 nhénh rd Trudetro Chin sép

Hinh 1. Anh huéng riéng ré ciia lugng HCK (a) va thoi gian 1am cd (b)
dén chi s6 dién tich (LAI) 14 ctia giéng lia Bic Huong 9
Ghi chi: Cdc gid tri co chir cdi khdc nhau trong cung mot thoi ky theo doi (dé nhanh ro, tro bong,

chin sap) biéu thi su sai khac co y nghia (P<0,05).
Két qua danh gia anh huéng ctia luong phan
HCK va thoi ky lam c6 dén chi so dién tich 1a
(LAI) ¢ ba thoi ky dé nhanh ro, truéc tro va chin
sap ctia giong laa Bic Huong 9 duogc thé hién &
hinh 1. Luong phan HCK anh hudng ro rét dén
LAI & ca ba thoi ky theo doi. LAI khong sai khac
c06 y nghia gitta cac muirc bon phan HCK (P2 - P4) &
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thoi ky dé nhanh ro, tuy nhién mdc bén P3, P4 cho
LAI tang dang ké so voi cac mutc bon con lai & hai
thoi ky theo doi sau. Theo Makinde va cs (2007)
[6], khi nghién ctru trén cay dua luéi ciing khang
dinh, & cac 6 co6 st dung phan HCK cho dién tich
la khong khac biét, nhung c6 su khac nhau ro rét
gitta luong boén lén nhat so voi 6 khong bon.
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Nghién cttu ctia Egbuchua va Enujeke (2013) [5]
cho rang, tang luong phan HCK c6 tac dung tich
cuc trong viéc kich thich sinh truong, qua do tang
dién tich 1a & cay lua.

Thoi ky 1am c6 khong anh huong dén LAI &
giai doan dé nhanh ro. 0] giai doan tré bong, viéc
lam c6 lam ting LAI, tuy nhién chi muc lam c6 &
T3 cho LAI tang ro rét so v6i T1. O giai doan chin
sap, chi tieu LAI gitra T2 va T3 la khong khac nhau
c6 y nghia nhung ca hai mtc lam c6 nay déu cao
hon c6 y nghia so voi T1. Diéu nay cho thay viéc

lam c6 c6 y nghia quan trong trong viéc han ché
sinh trudng cua co dai, lam gidm moi quan he
canh tranh co dai — cay trong, két qua 1a tang sinh
truéng caa cay lua, ting LAI so véi 6 khong lam
co. Két qua nay tuwong tu trong nghién ctu cta
Tran Thi Thiém va cs (2023) [2], s6 lan lam co
khong anh huéng dén LAI & giai doan dé nhanh
ro, nhung sai khac c6 y nghia ¢ hai giai doan tro
bong va chin séap, viec lam c6 mot 1an co LAI thap
hon ro rét so véi lam cé hai lan hoac lam co
thuong xuyeén.

Bang 2. Anh hudng ctia thoi ky lam c6 va luong phan HCK dén chi s6 dién tich 14 ciia

gidng ltia Biac Huong 9
Pon vi: nt 14/n7 dat
Yéu t6 thi nghiém bé nhanh ro Trudc trd Chin sap
P1 T1 3,34 4,21 3,19¢
T2 3,35 4,134 3,274
T3 3,36 4,36 3,35¢d
P2 T1 3,38 4,310 3,32¢de
T2 3,38 4,24 3,42¢de
T3 3,38 4,57%<d 3,48
P3 T1 3,39 4,37%cd 3,46
T2 3,43 4,747 3,79*
T3 3,42 4,95% 3,70%
P4 T1 3,38 4,48 3,54
T2 3,43 5,00% 3,74%
T3 3,46 4,83 3,75
Tukey ns * *

Ghi chu: ns: Sai khic khong co y nghia, ": Sai khdc co y nghia ¢ do tin cdy 95%; cdc gia tri co chir cdi
khac nhau trong cung mot cot biéu thi sur sai khdc co y nghia (P<0,05).

Tuong tac gitta luong phan HCK va thoi ky
lam c6 anh hudng c6 y nghia thong ke dén LAI &
cac giai doan theo doi, ngoai trir giai doan dé
nhanh ro. O hai giai doan sau, tién hanh lam cé
(T2 va T3) két hop bon phan HCK & mtc cao (P3

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024

va P4) cho LAI cao hon cac cong thirc khac. 0] giai
doan truoc tro, LAI dao dong tir 4,13 - 5,00 m?
1a/m? dét va dat cao nhét & cong thirc PAT2. O giai
doan chin sap, LAI dao dong tir 3,19 - 3,79 m? 14/m?
dat, cho gia tri cao nhat & cac cong thic P4T2,
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PAT3 va P3T2. C6 thé thay, du so 1a/cay khac biét
khong dang ké gitra cac 06 thi nghiém, tuy nhién
kha nang st dung dinh duong, anh sang hiéu qua

hon & cac 6 boén véi tang luong phan HCK va lam
co ¢6 thé 1a nguyén nhan lam tang kich thuoc 1a
lia, dan dén ting LAI & cc 6 nay.
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Trudc tro

Hinh 2. Anh hudng riéng ré& ctia luong phan HCK (a) va théi ky 1am c6 (b) dén KLCK ctia
giong lia Bic Huong 9

Ghi chu: Cédc gid tri co chir cdi khdc nhau trong cung mot thoi ky theo doi (dé nhanh ro, tro bong,

chin sap) biéu thi su sai khac co y nghia (P<0,05).

Luong phan HCK anh huong ro rét dén khoi
luong chat kho (KLCK) cta cay lua ¢ 3 giai doan
dé nhanh ro, truéc tro va chin sap. 0] giai doan
dau, cac 6 co bon phan cho KLCK khong khac
biét, tuy nhién chi mic P3 va P4 lam tang KLCK ro
rét so voi muc P1 (khong bon). O giai doan trudc
tr6, KLCK dat cao nhat & mic P4, khong khac biét
voi mue P3 va cao hon dang ké so voi cac mitc con
lai. O giai doan chin sap, hai mirc bon P3 va P4 cho
KLCK cao tuong duong va ting ro rét so cac mirc
con lai.

Thoi ky lam c6 khong anh huong dén KLCK
ctia giong lua Biac Huong 9 & giai doan dé nhanh
ro. O giai doan theo doi sau, cac 6 lam co (T2 va
T3) cho KLCK khong khac biét nhung cung ting
vuot troi so voi T1. O cac 6 khong lam co, su canh
tranh manh mé vé dinh duong va 4nh sang gitra
cay lua va co dai, dac biét & cac giai doan sau lam
giam sinh truong cua cay lua (Bang 1), giam LAI
(Hinh 1), do d6 lam giam hiéu qua quang hop, két
qua lam giam KLCK tich lay & cay laa. Két qua nay
ciing da duoc chi ra trong nghién ctru ctia Tran
Thi Thiém va cs (2023) [2].

Bang 3. Anh hudng ctia théi ky lam ¢ va luong phan HCK dén KLCK ctia gidng lia Bic Huong 9
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Don vi: g/nr
Cong thtc thi nghiém bé nhanh ro Trudc trd Chin sap
P1 T1 263,50 966,60° 1.654,67¢
T2 266,90 1.006,93¢ 1.702,17%
T3 262,73 1.025,46<¢ 1.721,57¢¢
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Cong thtc thi nghiém bé nhanh ro Trudc trd Chin sap
P2 T1 264,97 982,17% 1.798,10°
T2 273,53 1.040,73b¢de 1.844,80
T3 278,50 1.050,93b¢de 1.857,07><
P3 T1 279,23 1.001,43¢ 1.819,17<%
T2 289,23 1.074,97 1.993,83
T3 285,17 1.117,20® 2.003,37%
P4 T1 280,80 1.069,13c 1.873,90
T2 288,37 1.094,27%¢ 2.011,13®
T3 289,13 1.153,43* 2.074,20°
Tukey ns * *

Ghi chu: ns: Sai khdc khong co y nghia, *: Sai khac co y nghia ¢ do tin cdy 95%; cdc gid tri cé chir cdi
khac nhau trong cung mot cot biéu thi s sai khdc co y nghia (P<0,05).

KLCK & giai doan dé nhanh ro khong khac két hop voi lam cd. Cong thirc PAT3 cho KLCK cao
biét c6 y nghia gitta cac cong thic thi nghiém, dao nhat, dat 1.153,43 g/m” & giai doan trudc tré va
dong tir 262,73 — 289,23 g/m’ O hai giai doan 2.074,20 g/m? & giai doan chin sap va khong sai
truéc trd va chin sap, tuong tac ciia phan bon va  Khac d::'mg ke voi cong thirc P4T1, PAT2, P3T2 va
thoi ki 1am c6 anh huéng r6 ret toi KLCK. Chitieu P3T3. O cac 6 khong bon phan HCK, KLCK giam
nay c6 xu huéng tang khi ting muc phan bon HCK 10 rétva dat thap nhat.

Béng 4. Anh hudng ctia thoi ky lam ¢ va lwong phan HCK dén céc yéu t6 cdu thanh

ning suit va ning sudt cta giong lia Bic Huwong 9

, , Tylehat | PLooo | angsudt
Yéu t6 thi nghiem S6 bong/m* | So hat/bong chéc () hat (@ th}rc thu
(tan/ha)
PhanHCK | Pl 323,11¢ 140,04 85,82 22,11¢ 5,90¢
®) P2 345,44° 148,10% 86,68 23,12" 6,36"
P3 376,22° 158,36 88,02 24,10° 6,96°
P4 376,44° 162,91° 87,28 24,21° 7,09°
Tukey . . ] . .
Thoi ky T1 311,67" 148,49° 86,25 22,72" 6,20"
lam co T2 370,92¢ 152,93° 87,08 23,72° 6,65°
(D T3 383,33° 155,64° 87,52 23,73° 6,79"
Tukey * ns - * *
P1 T1 282,67" 135,03 85,37 21,90¢ 5,77¢
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N3 at
S6 bong/m? | S8 hat/ba Tylehat - P1.000 tflm g:;lla
£ 16 thi nohie 6 bong/m 6 hat/bon ) uc thu
Yéu to thi nghiém g - g chéc (%) hat (2)
(tan/ha)
T2 329,330cdef 140,67 85,60 22,27 5,87¢¢
T3 357,33bd 144,43 86,50 22,17 6,06
P2 T1 306,67¢ 143,50 85,97 22,57 6,17°d
T2 356,33 149,93 86,47 23,23bd 6,482
T3 373,33%¢ 150,87 87,60 23,57 6,423
P3 T1 324,009 154,73 87,57 23,07"d 6,432
T2 392,67 158,13 88,80 24,43 7,10
T3 412,00* 162,20 87,70 24,80° 7,33%
P4 T1 333,33¢de 160,70 86,10 23,33bd 6,773
T2 405,33% 162,97 87,47 24,93% 7,15®
T3 390,67 165,07* 88,27 24,37% 7,34*
Tukey * * ns * *

Ghi chu: ns: Sai khdc khong co y nghia, *: sai khdc co y nghia ¢ do tin cdy 95%; cdc gid tri co chir cdi
khac nhau trong cung mot cot biéu thi su sai khdc co y nghia (P<0,05)

Co su sai khac co6 y nghia gitta cac mitc phan
HCK dén céac yéu t6 cau thanh nang suat va nang
suat (Bang 4). Mtic bon P3 va P4 déu cho cac yéu
té cau thanh nang suat cao hon c6 y nghia so voi
muc bon P2 va P1, trong d6 s6 bong/m? khoi
lwong 1.000 hat (P1.000) tang ro rét so voi muc P1
va P2. Diéu nay dan dén ning suat thuc thu
(NSTT) ciing cao nhat & muc bén P3 va P4 nhung
khong c¢o su sai khac c6 y nghia gitta hai mitc bon
nay, NSTT thap nhat & P1. Diéu nay ching to
luong dinh duong duoc cung cap cho cay laa tir
cac mac bon P3 va P4 1a cao hon P2 va P3, giup
cay lua sinh truéng, phat trién tot va cho nang suat
cao. Nghién cttu ciia Egbuchua va Enujeke (2013)
[5] cho rang, ting luong bon phan HCK lam tang
ro rét nang suat lua va dat cao nhat ¢ hai mic bon
l6n nhat.

Thoi ky lam c6 khong anh hudng dén so
hat/béng ctuia cay lua nhung c6 su sai khac co y
nghia dén cac chi tieu s6 bong/m? khoéi luong
1.000 hat (P1.000) va NSTT. Cac 6 duoc lam co
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(T2 va T3) déu cho s6 bong/m? khoi luong 1.000
hat (P1.000) va NSTT cao hon ¢6 y nghia so véi 6
khong lam co6 (T1). Gitta T2 va T3 khong sai khac
c6 y nghia vé cac chi tiéu nang suat trén. Theo
Kolo va cs (2021) [7] khang dinh ning suat laa
giam manh & cac 6 khong lam co so véi 6 dugc lam
c6 va lam c6 mot lan (3 TSG) hay hai lan (3 va 6
TSG) cho s6 hat/bong va khoi luong bong tuong
duong. Nghién ctru ctia Tran Thi Thiém va cs
(2023) [2] cting cho két qua tuong tu: lam co da
lam tang dang ké cac yéu to cau thanh ning suat
va NSTT so véi khong lam cé.

Co6 su sai khac c6 y nghia vé tuong tac gitta
long phan HCK va thoi ky 1am c6 dén cac yéu to
cau thanh nang suat va niang suat lua, ngoai trir ty
lé hat chic. Cu thé, khong lam c6 (T1) két hop voi
khéng bon phan HCK (P1) hoac bon phan HCK &
muc thap (P2) cho s6 bong/m? (282,67 - 306,67
bong/m? va P1.000 hat (21,90 - 22,957 g) thap
nhat. O mac bon phan HCK cao (P3 va P4) két
hop v6i lam c¢6 T2 va T3 (Cong thuc P3T2, P3T3,
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P4T2 va P4T3) cho s6 bong/m? (390,67 - 412,00
bong/m? va P1.000 hat (24,37 - 24,93 g) cao nhat.
Tuy nhién, khong co6 su sai khac c6 y nghia thong
ké vé cac yéu t6 cau thanh ning suat trén gitra cac
cong thuc P3T2, P3T3, PAT2 va P4T3. So hat/
bong ciing tang khi tang lwong phan HCK két hop
voi ting so 1an 1am co, tuy nhién chi cé cong thirc

P4T3 cho s6 hat/bong cao hon c6 y nghia so voi
P1T1. Tuong tw, NSTT ciing c6 su sai khac c6 y
nghia gita cac cong thirc bon phan HCK két hop
voi thoi ky lam c6 khac nhau, NSTT cao nhat &
cong thac P3T2, P3T3, PAT2 va P4T3 (7,10 - 7,34
tan/ha), thap nhap (5,77 — 6,48 tan/ha) & cong

thuc P1T1, P1T2, P1T3, P2T1, P2T2, P2T3, P3T1.

Bang 5. Mdi teong quan giita NSTT v6i cac chi tiéu sinh trudng va cac yéu to

cdu thanh niing sudt cta giong laa Bic Huong 9

CC| SL | SN |LAI1| LAI2 | LAI3 |KLCK1|KLCK2 | KLCK3| SB | SH |H_CHAC|P1000|NSTT
CcC 0,41°10,60"|0,40"| 0,65 {0,637 (0,49 0,59 0,62 0,77 {0,437 10,56™ 0,68 10,62
SL 0,21 |0,17 |0,19 |0,22 |-0,01 |0,16 0,30 0,39 0,32 (0,20 0,32 10,35
SN 0,36°10,69" [0,83"|0,60” 0,56 0,79 10,67 (0,57 0,36 0,72" 10,76™
LAIl 0,457 10,50(0,28 10,236 |0,29 0,47 10,22 |0,44” 0,50 0,29
LAI2 0,80"|0,64” 0,596 0,77 |0,80" (0,64 |0,47" 0,82" 10,67
LAI3 0,58 10,57 (0,83" |0,76" {0,60 |0,55™ 0,83 10,75"
KLCK1 0,97 10,64 0,58 |0,657(0,59™ 0,57 0,59
KLCK2 0,66~ 10,62 0,57 0,38 0,55 10,74
KLCK3 0,67 10,68 10,49™ 0,81" (0,85
SB 0,56 0,57 0,78 (0,66
SH 0,40 0,58 10,53
H_CHAC 0,57 10,40
P1000 0,74"

Ghi chu: CC - chiéu cao cdy; SL - s6'I4; SN - s6 nhanh; LAIl, LAI2, LAI3 - chi s¢ dién tich I (LAD &
cdc giai doan dé nhanh ro, tré bong, chin sap; KLCK1, KLCK2, KLCK3 - khoi lirong chat kho ¢ cdc giai
doan dé nhanh ro, tré bong, chin sap; SB - so bong; SH - s6 hat; H_ CHAC: ty I¢ hat chac; P1.000 - khoi
Irong 1.000 hat; NSTT - nang suét thuce thu; *: tuong quan ¢ mutc tin cdy 95%, **: tuong quan & mutc tin

cay 99%.

Bang 5 thé hién mdi twong quan gitta cac chi
tiéu theo doi trén cay lia dudi anh hudéng caa
luong phan HCK két hop voi cac thoi ky 1am co
khac nhau. Két qua cho thdy, méi twong quan
thuan gitta cac nhom chi tiéu sinh truong, chi so
dién tich 14, KLCK, cac yéu t6 cau thanh nang suat
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va nang suat hat & cay laa. Trong cac nhom chi
tiéu sinh trudng, tang chiéu cao cay va s6 nhanh
c6 y nghia trong viéc ting chi s6 LAI, P1.000 va
NSTT & cay lua; trong do, moi twong quan gitra s6
nhanh voi LAI, KLCK & giai doan chin sap va véi
NSTT dat & muc thuan chat (r > 0,75). Két qua
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ciing cho thdy, c6 moi twong quan thuan chat (r >
0,75) gitta LAI, KLCK va nhém chi tiéu nang suat.
Theo Tran Thi Thiém va cs (2023) [2], diéu nay la
do tang LAI ciing lam tang kha nang can sang cta
cay lua, han ché su phat trién ctia co dai. Do do,
tang hiéu qua st dung dinh dudng va anh sang &
cay lua; dong thoi, ting LAI ¢ cay lua lam tang
dién tich quang hop, tt d6 lam tang hiéu qua
quang hop va kha nang tich luy chat kho - day la
tién dé dé tang nang suat hat lua. Diéu nay ciing
phu hop voi cac két qua theo doi thé hién & cac
bang trén: Bon phan voi luong lon (P3, P4) két hop
lam co6 (T2, T3) lam tiang cac chi tiéu sinh trudéng,
do do6 lam tang LAI, tang hiéu qua quang hop, tang
kha nang tich luy vat chat kho va két qua lam tang
NSTT.
4. KET LUAN

Luong phan HCK va thoi ky lam c6 c6 anh
huéng dén sinh truong, phat trién ctia cay laa, do
d6 anh hudong dang ké dén nang suat giong lua
Bac Huong 9. Khi bon phan HCK két hop voi thoi
ky lam c¢é thich hop giup cay lua sinh truong, phat
trién tot, tang LAI va KLCK, dan dén tang cac yéu
to cau thanh ning suat va NSTT. D€ giam cong
lam c6 va gidm luong phan HCK nhung van dam
bao ning suat lua cao, giong Bac Huong 9 duoc
khuyén cao trén nén (kg/ha) 100 N + 90 P,O, + 90
K,O bon thém 2 tdn phan HCK Song Gianh két
hop vé6i 1am cé mot lan & thoi ky lua dé nhanh ro

trong vu xuan.
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EFFECT OF WEEDING TIMES AND ORGANO-MINERAL FERTILIZER RATES ON THE
GROWTH AND YIELD OF BAC HUONG 9 RICE VARIETY

Tran Thi Thiem!, Nguyen Thi Loan’
! Vietnam National University of Agriculture
Summary

The study aimed to study the effects of organo-mineral fertilizer rates and weeding times on the
growth and yield of Bac Huong 9 rice variety. The experiment was arranged in a split-plot design
with three replications. The main-plot factor was the manual weeding times: No weeding (T1),
weeding once at the active tillering stage (T2) and weeding twice at the active tillering and
flowering stages (T3). The sub-plot factor was organo-mineral fertilizer application with 4 levels: 0
tons/ha (P1), 1.5 tons/ha (P2), 2.0 tons/ha (P3), 2.5 tons/ha (P4). The results showed that
increasing organo-mineral fertilizer application combined with weeding regimes significantly
increased growth indicators, physiological indicators, yield components and grain yield of rice
plants. Grain yield was highest in plots fertilized at P3 and P4 combined with manual weeding at
T2 and T3, ranging from 7.10 to 7.34 tons/ha.

Keywords: Weeding times, organo-mineral fertilizer, grain yield, rice.

Nguoi phan bién: TS. Bui Huy Hién
Ngay nhan bai: 4/01/2024

Ngay thong qua phan bién: 26/01/2024
Ngay duyét dang: 30/01/2024
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XAC DINH CAC THONG SO CONG NGHE CUA
QUA TRINH CHE BIEN THACH RAU CAU
HUONG LIEU QUA CcO MUl

TOM TAT

Nguyén Vian Loi* ", Nguyén Thi Thanh Ngoc?

Thach rau cau 1a san phdm thuc pham duoc ché bién bang cach tron gelatin nguyén chat voi cac
nguyén phu lieu khac, hodc dung cac hén hop tron sin giita gelatin voi cac chét phu gia thuc
phidm. Muc tiéu cua nghién ctru nay la xac dinh cac yéu t6 cong nghé ctia qua trinh ché bién
thach rau cau huong liéu qua c6 mui, véi cong thitc ché bién thach rau cau huong lieu qua c6 mui
la bot thach 20 g, gelatin 8 g, duong trang 30 g, nudc loc 300 ml, nudc cam 100 ml va huong lieu
qua c6 mui 2%. Cac thong so cong nghé duoc xac dinh 1a gia nhiét & nhiét do 100°C va thoi gian 5
phut. San phdm thach rau cau thu duoc c6 mau vang cam dic trung, mui thom déc trung hai hoa,
vi ngot dac trung xen 1an vi hoi cay ctia huong lieu qua c6 mdi, cau tric min va san chéc.

Tt khoa: Ch! tiéu chat hrong, huong liéu qua cé muii, qué trinh ché bién, thach rau céu, thong s

cong nghé.

1. AT VAN BE

Thach rau cau 1a san pham thuc phdm duoc
ché bién bang cach tron gelatin nguyén chat voi
cac nguyeén phu liéu khac, hoac diing cac hon hop
tron san gitta gelatin voi cac chat phu gia thuc
phdm. San phidm nay c6 nhiéu huong vi dé lua
chon tuy vao loai trai cay hay huong liéu cho vao.
Trong qua trinh ché bién thach rau cau, thuong bé
sung cac chat thom tir bén ngoai vao dé lam tang
gia tri ctia san phdm. Chat thom duoc bd sung vao
thach rau cau goép phan tao cho thach c6 mui vi
hap dan hon, déng thoi con c6 tac dung bao quan
thach do kha ning khang khuin ctia cac cau ti
trong chat thom.

Ham luong chat thom trong thach thuong
dung & nong do 0,5 - 3%. Cac chat thom phé bién la
vanillin, tinh d4u, huong liéu lieu dang bot va
huong liéu dang 16ng thuong duoc st dung trong
san xuat thach rau cau. Tuy timg loai chat thom,
thi hiéu ctia nguoi tiéu dung ma bd sung chat va
luong cua chat thom trong thach rau cau cho phu
hop. Trong qua trinh san xuét thach rau cau, can
nghién ctru thoi diém bo sung chat thom vao thach

! Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Qubc gia Ha
Noi,

? Truong Pai hoc Cong nghé Pong A

" Email: nguyenvanloi@hus.edu.vn
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rau cau, dé tang hiéu qua va do bén mui ctia chat
thom. Trén thé gidi va trong nuoc hién nay da co
mot s6 cong trinh nghién cttu ché bién thach rau
cau, dién hinh 1a Madhav A va Pushpalatha (2002)
da nghién ctru nang cao chat luong thach ché bién
bang pectin chiét xuat tir chat thai trai cay [1];
Islam M. Z va cs (2012) da nghién ctru ché bién va
bao quan thach thanh long [2]; Sanjida A va cs
(2019) da nghién ctru phat trién thach, kem, sita
chua, bi va d6 uong tir mut den [3]; Nguyén Vian
Loi va Lé Anh Tuan (2023) da nghién ctu xay
dung quy trinh ché bién thach tir qua nhau, voi ty
lé phoi tron gitta cac nguyeén liéu chinh, nguyén
lieu phu va phu gia thuc phdm trong ché bién
thach nhau bao gbém: Dich qua nhau 40%, bot
thach 1,33%, duong trang 11,17%, gelatin 0,75%, f-
cyclodextrin 0,5%, nudc loc 29,6%, nudc qua dira ép
16,5%, huong lieu (tinh dau) qua c6 mai 0,15% [4].

Hién nay trén thi trudong c6 nhiéu loai thach,
nhu thach rau cau, thach den, thach nha dam...
nhung thach rau cau huong lieu qua c6 mui thi rat
khiém ton. Vi vay, muc tiéu ctia nghién ctu nay 1a
xéac dinh cac thong s6 cong nghé ctia qua trinh ché
bién thach rau cau huong liéu qua cé mui, gop
phan lam co s& khoa hoc cho viéc ché bién san
pham nay trong thuc tién.
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2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu, dung cu, may moc va
thiét bi

2.1.1. Nguyén vat liéu

Nguyeén vat lieu st dung gom: Huong liéu qua
c6 mui dang bot mau trang (thanh phan cta huong
litu qua c6 mui gom cé tinh dau budi, tinh dau
cam va tinh dau chanh), ngoai ra con st dung bot
rau cau agar-agar & bot mau trang va nira trong
mo, gelatin c6 mau vang nhat, pectin c6 mau nau
nhat, duong trang & dang hat tinh thé mau trang,
nudc cam c6 mau vang, vi ngot va nudc loc trong
suot dam bao cac tiéu chuidn nudc udng. Cac
nguyén vat liéu nay c6 nguon goc xuat xi tai Viét
Nam va dam béo cac tiéu chuin chat luong.

2.1.2. Dung cu, mdy mdc va thiét bi

Dung cu, may moc va thiét bi sir dung trong
nghién ctru gdbm: Can phan tich 4 s6 1 (ABT 220-
5DNM) ctia hang Kern - Ptc, thiét bi déng hoa, ti
lanh, bép dién, bé dun cach thuy, xoong inox, dao
inox, thot g6, binh non, binh dinh muc va coc thuy
tinh. Cac dung cu, may moc va thiét bi ddm bao
cac tiéu chuan chat luong va duogc vé sinh sach seé.

2.1.3. Pja diém thuc hién

Thi nghiém duwoc thuc hién tai Phong thi
nghiém thuéc B6 mon Khoa hoc va Cong nghé
thuc phdm, Khoa Moi truong, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Quéoc gia Ha Noi.
Phong thi nghiém thuoc Vién Kiém nghiém va
Kiém dinh chat luong VNTEST.

2.2. Phuong phap nghién ctru

2.2.1 Phuong phadp bo tri thi nghiém

Dua vao cac két qua nghién ctru tham do, dua
ra mo6 hinh thi nghiém ché bién thach rau cau
huong liéu qua c6 mui gom 3 thi nghiém [4], cac
thi nghiém nay déu duoc lap lai 3 1an.

Thi nghiém 1- Xac dinh ty 1é gitta nguyén liéu
chinh, nguyén liéu phu va huong liéu qua co mui

bé xac dinh ty lé gitta nguyén liéu chinh,
nguyén liéu phu va huong liéu qua c6é mui thich
hop cho ché bién thach rau cau huong liéu qua co6
mui, thi nghiém duoc bo tri theo 5 cong thirc nhu
sau:

TT Ty 1é nguyén liéu Cac cong thuc thi nghiém

CT-1 CI2 | CT3 | CT4 | CT5
1 | Bot thach (g) 20 20 20 20 20
2 | Gelatin (g) 8 8 8 8 8
3 | Puong tring (g) 30 30 30 30 30
4 | Nudc loc (ml) 300 300 300 300 300
5 | Nudc cam (ml) 100 100 100 100 100
6 | Huong liéu qua co mui (%) so véi nguyén liéu 0 1 2 3 4

Trong 5 cong thitc thi nghiém nay, tién hanh
phan tich xac dinh cac chi tiéu dinh duong (duong
téng soO, protein tong so, vitamin A), chi tiéu vi
sinh (vi sinh vat téng s0, vi khuan E. coli, vi khuan
Salmonella) va chi tiéu cdm quan (mau sidc, mui,
vi, trang thai, cau truc). Sau do lua chon cong thirc
pht hop nhat dé dua ra thong s6 cong nghé cta
qué trinh ché bién thach rau cau huong liéu qua co6
mui.

Thi nghiém 2- Xac dinh anh huong cua nhiét
do gia nhiét dén chi tiéu chat luong cua san pham
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Thi nghiém duoc tién hanh gia nhiét & cac dai
nhiét do 90°C, 95°C, 100°C, 105°C va 110°C, thoi
gian gia nhiét phu hop nhat & thi nghiém 3 va ty lé
cac nguyén liéu thuc hién theo cong thic phu hop
nhat ¢ thi nghiém 1.

Thi nghiém 3- Xac dinh danh huong cua thoi
gian gia nhiét dén chi tiéu chat lrong cua sin
pham

Thi nghiém duoc thyc hién & cac muc thoi
gian gia nhiét 1a 1 phut, 3 phuat, 5 phut, 7 phut va 9
phut. Cac yéu t6 c¢6 dinh nhu nhiét do phu hop
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nhat & thi nghiém 2 va ty lé cac nguyén liéu thuc
hién theo cong thitc phu hop nhéat & thi nghiém 1.

2.2.2. Phuong phap phan tich

2221 Phuong phdp xdc dinh chi tiéu dinh
duong

- Phuong phdp xdc dinh ham lrong duong
tong so: Ham luwong duong téng so6 cua thach rau
cau huwong liéu qua c6 mui duoc xac dinh theo tiéu
chuén Viet Nam TCVN 4594 [5].

- Phuong phdp xdc dinh ham lirong protein
tong so. Ham luong protein tong s6 ctia thach rau
cau huwong liéu qua c6 mui duoc xac dinh theo tiéu
chuén Viét Nam TCVN 9936 [6].

- Phurong phap xac dinh ham lirong vitamin A:
Ham luong vitamin A cta thach rau cau huong liéu
qua c6 mui duoc xac dinh theo tiéu chuidn Viet
Nam TCVN 8972-1 [7].

2.2.2.2 Phuong phap xdc dinh chi tiéu vi sinh
vat

- Phuong phap xéc dinh vi sinh vat tong so: Vi
sinh vat tong s6 duoc xac dinh theo tiéu chuin
Viét Nam TCVN 4884 [8].

- Phuong phdp xdc dinh vi khuan E.coli: Vi
khuin E.coli duoc xac dinh theo tiéu chuin Viét
Nam TCVN 7924-2 [9].

- Phurong phap xdc dinh vi khudn Salmonella:
Vi khuan Salmonella duoc xac dinh theo tiéu
chuén Viet Nam TCVN 10780-1 [10].

2.2.2.3. Phuong phap danh gid cam quan

bé danh gia chat luong cam quan thach rau
cau huong liéu qua c6 mui, sit dung phuong phap

cho diém theo tiéu chuin Viéet Nam TCVN 3215,
voi hoi dong gom 30 nguoi cho mdi lan thi.
Nhimg ngudi nay c6 do tudi khac nhau, tir 18 - 40
tudi, cA nam va nir, nham tim ra su hai long va ua
thich d6i véi thach rau cau huong liéu qua c6 mui.
Trang thai, mau sic, mui, vi, cdu tric ctia san
phiam duoc xac dinh theo thang diém 5, gbm 6
bac. Téng diém cta cac chi tiéu cAm quan cao nhat
la 20 diém va thap nhat 1a 0 diém. Tinh diém trung
binh ctia cac thanh vién hoi déng doi véi timg chi
tiéu cam quan, ti€p theo nhan véi hé s6 quan trong
twong ung cua chi tiéu do goi la diém co6 trong
luong cta timg chi tiéu, sau do tinh tong s6 diém
c6 trong luong cta tat ca cac chi tiéu cam quan
duoc s6 diém chung (co trong luong). Véi loai tot
(18,6 - 20 diém), loai kha (15,2 - 18,5), loai trung
binh (11,2 - 15,1), loai kém (7,2 - 11,1), loai rat kém
(4 - 7,2) va loai hong (0 - 3,9). Hé s6 quan trong
duoc hoi dong thong nhat 12 mau sac (0,9), cau
truc (1,3), mui (1,1) vavi (0,7) [11].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng citia tj 1& phdi tron gita
nguyén liéu chinh, nguyén liéu phu va huong liéu
qua c6 miui dén cac chi tiéu chit luong cta thach
rau ciu huwong liéu qua c6 muai

Dbé co6 co so khoa hoc cho viéc xac dinh ty le
phoi tron gitta nguyén liéu chinh, nguyén liéu phu
va huong liéu qua c6 mui thi can phai dua vao chi
tieu chat luong ctia san phadm. Két qua xac dinh
chi tieu chat luwong cta thach rau cau huong liéu
qua c6 mui duoc thé hién & bang 1.

Béng 1. Anh huéng ciia ty 1& phéi tron gitra nguyén liéu chinh, nguyén liéu phu va huong liéu qué c6 mdi
dén cac chi tiéu chat leong ciia thach rau cau huong liéu qua c6 mui

T Cac chi tieu Cac cong thic thi nghiém

chat luong CT-1 CT-2 CT-3 CT4 CT-5
Duong tong s6 (%) 14,212 14,27° 14,38°¢ 14,16¢ 14,24¢
Protein tong so (%) 1,57 1,61 1,69° 1,654 1,62
Vitamin A (mg/100 g) 41,28%* 42,45 42,96 42,87 41,25%
Vi sinh vat téng so ) )
(CFU/25 g) 1,2.10 1.10 KPH KPH KPH
Vi khuin £E coli
(CFU/25 g) 10 8 KPH KPH KPH
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Vi khudn Salmonella
6 (CFU/25 o) 6 KPH KPH KPH
3,17+0,04 | 3,29+0,03 | 3,47+0,02 | 3,45+0,03 | 3,36+ 0,02
Mau sic cta san Mau vang
7 . UL V2 UL V2 AU VA AU VA
phim Mau vang | Mau vang cam dic Mau vang | Mau vang
cam cam cam cam
trung
2,06+0,02 | 3,41£0,04 | 4,56+0,03 | 4,54+0,02 | 4,09+ 0,03
8 |Mui ctia san phdm Mii binh | Mii thom | V8 thOM 1y ri thom | Misi thom
thuon, nhe dac trung hai non non
g C hoa g g
3,02+0,03 | 3,15+0,02 | 3,63+0,04 | 3,57+0,03 | 3,34+0,02
Vingot diac | Vingot xen | Vi ngot xen
9 |Vicua san pham A A0 Vi AN Vi
Vi ngot Vi ngot trung xen la}n lafl vi Cily la? vi Cily
vi hoi cay cia| nong ctia | nong cta
huong liéu | huong liéu | huong liéu
3,38+0,04 | 3,34+0,03 | 3,72+0,03 | 3,68+0,04 | 3,56+ 0,05
Cau trac cta san Su tri £u tr
10 ha Cau truc Cau truc | Cau trac min Qau truF (?au tru?
pham . . . . o .| minvasan | min va san
binh thuong | binh thuwong| va san chac . .
chac chac
1 Téng diém cdm quan | 11,63 +0,03 | 13,19+ 0,03 | 15,38+ 0,03 | 15,24 + 0,03 | 14,35 + 0,03
Xép loai cam quan Trung binh | Trung binh Kha Kha Trung binh

Ghi chi: Cic ky tir khdc nhau trong cung mot cot biéu thi su khac biét cé y nghia thong ké giita cdc

cong thire (p<0,05), KPH- khong phat hién.

Bang 1 cho thay, thach rau cau huong liéu qua
co mui trong 4 cong thirc thi nghiém ham luwong
duong téng so6, ham luong protein téng s6, ham
lwong vitamin A khoéng c6 su khac biét 1on gitra
cong thic thi nghiém nay. Ham luong vitamin A
duoc cung cap chua yéu tir nuoc cam da gop phan
lam phong phu thém gia tri dinh duong cho san
phdm. Ham luwong duong tong so6, ham luong
protein tong s6 va ham luong vitamin A ctia thach
rau cau huong liéu qua c6 mai & cong thuc CT-3
cao hon cac cong thuc thi nghiém khac c6 y nghia
thong ké. Tuy nhién, thach rau cau huong lieu qua
c6 mui & cong thiee CT-1, CT-2 ¢6 su xuat hién ctia
vi sinh vat téng so, vi khudn E. col, vi khuin
Salmonella, trong khi d6 thach rau cau & cong
thic CT-3, CT-4 va CT-5 khong co su xuat hién cia
vi sinh vat téng so, vi khuidn E. coli vi khuin
Salmonella. S6 di c6 hién tuong nay la do thach
rau cau ¢ cong thiec CT-1 khong bé sung huong
liéu qua c6 mui va mau thach rau cau & cong thic
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CT-2 b6 sung ham luong huong lieu qua c6 mui 1%
khong da kha ndng tc ché su hoat dong cua vi
sinh vat. Cac mau thach rau cau & cong thiec CT-3,
CT-4 va CT-5 duoc b6 sung huong liéu qua c6 mui
voi ham luong tir 2 - 4% da c6 tac dung han ché su
phat trién ctia vi sinh vat. Thanh phan cta huong
lieu qua c6 muai gom co6 tinh dau budi, tinh dau
cam va tinh dau chanh, trong tinh dau nay c6 cac
cau ttr c6 tac dung khang khuédn va khang niam, do
do co tac dung hiéu qua trong viéc bao quan thuc
pham [12]. Dua vao chi tiéu cam quan, cac thanh
vién hoi dong déu danh gia mau thach rau cau
huong liéu qua c6 mui & cong thiuc CT-3 va CT4
duoc xép loai kha, tuy nhién thach rau cau huong
liéu qua c6 mui & cong thiecc CT-3 c6 chi tiéu cam
quan hap dan hon CT-4 va cac cong thuc khac. Cu
thé, san phdm c6 mau vang cam dic trung, mui
thom dac trung hai hoa, vi ngot dac trung xen lan
vi hoi cay ctia huong lieu, cdu tric min va sian
chic. Vi vay, dua vao chi tieu chat luong chon
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cong thirc CT-3 dé ché bién thach rau cau huong
liéu qua cé mui vira c6 tac dung tao mui thom dac
trung, vira cé tac dung bao quan san pham.

3.2. Anh huéng ctia nhiét d6 gia nhiét dén cac
chi tieu chat luong ctia san phdm

Viéc xac dinh nhiét d6 gia nhiét c6 vai tro
quan trong dam bao chat luong cta san phdm, néu
nhiét do qua thap sé khong dam bao do chin cho

nhiét d0 qua cao sé lam pha huy vitamin va cac
thanh phan dinh dudéng khéac. Thi nghiém duoc
tién hanh gia nhiét & cac dai nhiét do 90°C, 95°C,
100°C, 105°C va 110°C, thoi gian gia nhiét 5 phut va
ty 1é cac nguyén liéu thuc hién theo cong thic CT-
3. Két qua xac dinh anh huong cta nhiét do gia
nhiét dén cac chi tieu chat luong ctia san phdm
duoc thé hién ¢ bang 2.

san phdm va khong tiéu diét duoc vi sinh vat; néu
Bang 2. Anh hudng ctia nhiét @6 gia nhiét dén céc chi tiéu chat leong cta san phdm

TT Cac chi tieu Cac cong thuc thi nghiém
chat luong 90°C 95°C 100°C 105°C 110°C
Puong tong s6 (%) 14,31%° 14,34 14,34 14,231 14,17¢
Protein téng so (%) 1,63 1,622 1,63 1,56% 1,54%
Vitamin A (mg/100 g) 42,87 42,86 42,86 41,94¢ 41,83¢
Vi sinh vat téng s6 ) .
4 (CFU/25 9) 2,5.10 1,2.10 KPH KPH KPH
Vi khuan E. coli
5 (CFU/25 g) 12 6 KPH KPH KPH
Vi khuan Salmonella
6 (CFU/25 ) 8 5 KPH KPH KPH
3,36 + 0,03 3,48 + 0,05 3,61 +0,02 3,29 + 0,06 3,27+ 0,03
7 | Mau séc ciia san ph4m Mau vang Mau vang Mau vang Mau vang Mau vang
cam dac cam dac cam dac < -
sam nau sam nau
trung trung trung
4,23 + 0,04 4,52 + 0,03 4,67 + 0,02 3,94 + 0,03 3,89 + 0,04
8 Mii ciia san phédm Mui thom Mui thom Mui thom M thom M hoi
dac trung dac trung dac trung hoi khét Kkhet
hai hoa hai hoa hai hoa
3,59 + 0,02 3,64 + 0,03 3,75+ 0,04 3,48 + 0,05 3,45+ 0,03
Vingotdac | Vingotdac | Vingotdac
9 Vi clia san phdm tI:lmg xen t1:u’ng xen tI:u’ng xXen Vi~ng(_)t xen Vi~ngot xen
lan vi hoi lan vi hoi lan vi hoi lan vi hoi lan vi hoi
cay cta cay cta cay cta dang dang
huong liéu huong liéu huong liéu
3,84+ 0,03 3,97 + 0,05 4,03 £ 0,04 3,82 + 0,06 3,84 + 0,06
Cau tric ctia san Cau trac Cau trac Cau trac .
10 o A T T . X Cau truc
pham min va san min va san min va san | Cau truc kho .
< <z Z khO
chac chac chac
11 Téng diém cam quan | 15,02+ 0,03 | 15,61+0,04 | 16,06+ 0,03 | 14,53+ 0,05 | 14,45+ 0,04
Xép loai cdm quan Trung binh Kha Kha Trung binh | Trung binh

Ghi chu: KPH- khong phat hién.
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Khi gia nhiét & cac dai nhiét do 90°C, 95°C,
100°C, 105°C va 110°C, két qua cho thdy, gia nhiét
& nhiét do 95°C va 100°C déu duoc x€p loai kha voi
téng diém tuong tng 1a 15,61 + 0,04 diém va 16,06
+ 0,03 diém, c6 ham lwong duong tong so, protein
téng s0, vitamin A khong c6 su sai khac; nhung
khi san phdm gia nhiét & nhiét do 95°C van phat
hién su c6 mat cta vi sinh vat téng s6, vi khudn £,
coli va vi khuan Salmonella. San pham gia nhiét &
nhiét do 100°C khong phat hién sy c6 mat ctaa vi
sinh vat téng so, vi khuidn E. coli va vi khuan
Salmonella. Po6i voi san pham gia nhiét & nhiet do
90°C, ham luwong duong téng so, protein tong so,
vitamin A khong co6 su sai khac so véi khi gia nhiét
& nhiét do 95°C va 100°C, nhung cao hon so voi
san phdm gia nhiét & nhiét do 105°C va 110°C. So
di co6 hién tuong nay la do khi gia nhiét & nhiét do
105°C va 110°C lam bién tinh protein, pha huy
vitamin A va dudng, lam cho san phdm c6 cau triac
kho, mau vang sam nau, mui thom hoi khét, vi
ngot xen lan vi hoi diang. Trong 5 cong thitc thi
nghiém thi gia nhiét & nhiét d¢o 100°C, 105°C va

110°C khong phat hién sy c6 mat cta vi sinh vat
téng s6, vi khuin E. coli va vi khuin Salmonella
trong san pham. Vi vay, dé dam bao chat luong
clia san pham va tiét kiém cac chi phi, chon nhiét
do gia nhiéet 1a 100°C dé thuc hién cac nghién ctru
tiép theo.

3.3. Anh huéng ciia thoi gian gia nhiét dén cac
chi tieu chat luong ctia san phdm

Thoi gian gia nhiét cing anh huong rat lon
dén chat luong cua san phdm, néu thoi gian gia
nhiét qua ngan sé khong dam bao do chin cho san
phdm va khong tieu diét duoc vi sinh vat, nhung
néu thoi gian gia nhiét qua dai sé lam pha huy
vitamin, bién tinh protein va cac thanh phan dinh
duong khac ctia san pham. Thi nghiém duoc thuc
hién & cac mirc thoi gian gia nhiét la 1 phut, 3
phut, 5 phut, 7 phut va 9 phut. Cac yéu t6 co6 dinh
nhw nhiét do gia nhiét 1a 100°C va ty 1é cac nguyén
lieu thuc hién theo cong thic CT-3. Két qua xac
dinh anh hudng cta thoi gian gia nhiét dén cac chi
tieu chat luong ctia san phdm duogc trinh bay &
bang 3.

Béng 3. Anh hudng ctia thoi gian gia nhiét dén cac chi tiéu chét luong clia sin phdm

Cac chi tieu Cac cong thuc thi nghiém
TT
chat luong 1 phut 3 phut 5 phut 7 phut 9 phut
Duong tong s6 (%) | 14,37 14,35%¢ 14,35%¢ 14,19¢ 14,06¢
Protein tong so (%) | 1,61% 1,64 1,622 1,54¢% 1,51%
Vitamin A
42 643 42 61 42 622¢ 41,681 41,59°
(mg/100 g)
Vi sinh vat tong so
1 SIT VAt TONs SO 6 107 4,5.10" KPH KPH KPH
(CFU/25 g)
Vi khuén E. coli
8 3 KPH KPH KPH
(CFU/25 g)
Vi khudn
Salmonella 7 2 KPH KPH KPH
(CFU/25 g)
3,54 £0,06 3,51+0,05 3,74+ 0,05 3,37 £ 0,06 3,35+0,07
Mau sac cta san | May vang | Mau vang | Mau vang Mi ane | Mag v
2 V \%
pham cam dac | cam dac | cam dac | . | & - &
sam nau sam nau
trung trung trung
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3,72+ 0,06 3,75+ 0,07 4,13+ 0,07 3,59 + 0,05 3,52 + 0,05
8 | Muictiasan phdm | Myi  thom Miti thoy | M thom | M thom | M ho
nhe dac trung hoi khét khét
3,19+ 0,05 3,26 + 0,03 3,42+ 0,03 3,14 + 0,06 3,17 +0,03
Vi ngot dac | Vi ngot dac | Vi ngot dac
9 Vi cia san phdm trung Xen | trung Xen | trung Xen | Vi ngot xen | Vi ngot xen
’ lan vi hoi|lan vi hoi|lan vi hoi|lan vi hoi|lan vi hoi
cay cla | cay cta | cay cta | dang dang
huong liéu huong liéu | huong liéu
3,76 + 0,07 3,93 + 0,05 3,97 + 0,05 3,65+ 0,07 3,68 + 0,05
Cau truc ctia san ca ; 5 ;
10 " . , au truc | Cau truc . , . ,
phim C‘au ch min vi san | min va san Cau trac | Cau trac
binh thuong , , kho kho
chac chac
Tong di€m cam | 4\ o1 06 | 1445+ 005 | 15264005 | 13.75< 0,06 | 13,72+ 0,05
11 | quan
Xép loai cam quan | Trung binh | Trung binh | Kha Trung binh | Trung binh

Ghi chu: KPH- khong phat hién.

Bang 3 cho thdy, khi gia nhiét véi thoi gian 1
phut, san phdm c6 mau vang cam, mui thom nhe,
vi ngot dic trung xen 1an vi hoi cay cia huong liéu,
cau trac binh thuong va c6 hién tuong san phdm
chua chin déu, véi téng diém cam quan la 14,21 £
0,06 diém, duoc x€p loai trung binh. Khi tang thoi
gian gia nhiét lén 3 phut, san phdm c6 mau vang
cam, mui thom, vi ngot dic trung xen lan vi hoi
cay cua huong liéu, ciu tric min va san chac, san
phdm dat do chin déu, téng diém cam quan la
14,45 £ 0,05 diém va duoc xép loai trung binh.
Tiép tuc ting thoi gian gia nhiét lén 5 phut, san
phdm c6 mau vang cam, mui thom dic trung, vi
ngot dac trung xen 1an vi hoi cay ctia huong liéu,
cau trac min va san chéc. Gia nhiét & thoi gian nay
san pham dat do chin déu, tong diém cam quan
dat 15,26 £ 0,05 diém va duoc x€p loai kha. So
sanh vé ham luong duong téng so, protein tong so,
vitamin A gitta 3 ché do gia nhiét 1a 1 phut, 3 phut
va 5 phut khong c6 su sai khac co y nghia thong
ké; tuy nhién, khi gia nhiét & thoi gian 5 phuat thi
khi phan tich danh gia chat luong san pham khong
phat hién su c6 mit cta vi sinh vat téng so, vi
khuin E. coli va vi khuan Salmonella. Trong khi
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do, gia nhiét & thoi gian 1 phat va 3 phat, khi phan
tich danh gia chat lwong san pham déu thay su
xuat hién nhtmg vi sinh vat nay. Khi tang thoi gian
gia nhiét 1én 7 phut va 9 phat, ham luong duong
téng s0, protein téng soO, vitamin A c6 xu huéng bi
giam di, do gia nhiét véi thoi gian dai, sdn ph4dm c6
cau trac kho, mau vang sim nau, mui hoi khét, vi
ngot xen lan vi hoi ding va duoc xép loai trung
binh & ca 2 ché do gia nhiét nay. Tuy nhién, khi
phan tich danh gia chat luong san phdm gia nhiét
& thoi gian 7 phut va 9 phut khong phat hién su cé
mat ctia vi sinh vat téng so6, vi khuan £. coli va vi
khuan Salmonella. Do d6, dua vao thoi gian gia
nhiét, dé dam bao chat luong va tiét kiém chi phi
khi phai gia nhiét trong thoi gian dai, chon thoi
gian gia nhiét 1a 5 phut dé thuc hién ché bién
thach rau cau huong liéu qua c6 mui.

3.4. Quy trinh ché bién thach rau ciau huong
liéu qua c6 muai

3.4.1. So do quy trinh ché bién thach rau cau
huong liéu qua co mui

Tt cac két qua nghién ctu ¢ trén, da dua ra so
d6 quy trinh cong nghé ché bién thach rau cau
huong liéu qua c6 mui, bao gdom cac budc sau:
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Bot thach 20 g,
gelatin 8 g

Ngam trong nudc nong nhiét
do 40°C, thoi gian 15 phut

Nuoc nong 50 ml

\ 4

Gia nhiét & nhiét d6 100°C,
thoi gian 5 phut

Nudc loc 300 ml,
nudc cam 100 ml,
duong trang 30 g

Huong liéu qua

A\ 4
Phoi tron va khudy dao déu

A 4

co mui 2%

Rtra sach va .

Rét vao hop va dinh hinh

kht trung

\ 4

Lam nguoi, dan nap va dong

\ 4

Béo quan lanh, nhiét do 3 - 5°C

Thach rau cau huong
liu qua c6 mui

Hinh 1. So @6 quy trinh ché bién thach rau cau huong liéu quéa c6 mui

3.4.2. Thuyét minh quy trinh ché bién thach
rau cau huong liéu qua co mui

Budc 1. Chuédn bi nguyén lieu: Nguyén liéu
dung dé san xuat thach rau cau huong liéu qua co
mui gdm: Bot thach, gelatin, duong trang, nudéc
loc, nudc cam va huong liéu qua c6 mui dang bot.
Tat ca cac nguyen liéu nay déu c6 ngudn goc xuat
xtt tai Viét Nam, duoc kiém tra chat ché va dam
bao chat luong vé sinh an toan thuc pham.

Budc 2. Ngam trong nuéc nong: Bot thach va
gelatin trudc khi duwa vao gia nhiét dugc ngam
trong nudc nong co6 nhiét do 40°C va thoi gian
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ngam khoang 15 phut dé hoa tan va tao keo. Ham
luong nudc dwa vao ngam la 50 ml.

Buoc 3. Gia nhiét: Hén hop gém nudce loc 300
ml, nudc cam 100 ml, dwong trang 30 g duoc gia
nhiét dén 100°C trong 5 phut, muc dich 1a 1am hoa
tan hoan toan bot thach va gelatin. Trong qua trinh
gia nhiét thuong xuyén khudy dao déu dé cho hon
hop duoc tron déu, dong thoi tranh hién tuong
duong, bot thach va gelatin dinh vao thanh noi gay
chay.

Buoc 4. Phoi tron va khudy dao déu: Sau khi
gia nhiét tién hanh bd sung huong liéu vao trong
thach, ham luwong huwong liéu la 2%. Trong qua
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trinh b6 sung khudy dao déu dé cho huong liéu
duoc phan bo déu trong san pham.

Budc 5. Rot vao hop va dinh hinh: Thach sau
khi phéi tron huong lieu qua c6 mui dugc rot vao
hop bang nhua chuyén dung, hop chira dung trudc
khi st dung duoc vé sinh sach sé, khtt triing bing
nudc soi va lam kho. Sau do, rot thach vao hop va
dong chat nap. Luu y, khi rét thach vao hop dam
bao gon gang, khong dé rot, khong dé dinh vao
miéng va vao bé mat ngoai cta hop, khoi luong
tinh cta san phdm dam bao dong déu giira cac
hop.

Buéc 6. Lam nguéi, dan ndp va dong tui:
Thach sau khi rét vao hop va dinh hinh xong duoc
lam ngui, dan nap va dong tui, qua trinh nay duoc
thuc hién & phong lanh c6 nhiét @ tir 12 - 15°C.
Thach duoc lam ngudi dén nhiét do binh thuong
trong phong sach co diéu chinh nhiét do xuong 20
- 22°C. Khi dan nap va dong tai dam bao gon gang,
an toan veé sinh thuc phdm va kin.

Budc 7. Bdo quan: San pham sau khi dong tuai
xong duoc dua vao bao quan lanh & nhiét do tir 3 -
5°C, trong qua trinh bao quan thuong xuyén kiém
tra. T bao quan gitr gin vé sinh sach sé, tranh lay
nhiém chéo.

4. KET LUAN

ba lua chon dugc cong thic ché bién thach
rau cau huong liéu qua c6 mui la bot thach 20 g,
gelatin 8 g, duong trang 30 g, nudc loc 300 ml,
nudc cam 100 ml va huong liéu qua c6 mui 2%. Cac
thong s6 cong nghé duoc xac dinh 1a gia nhiét &
nhiet do 100°C, thoi gian 5 phut. San phdm thach
rau cau thu duoc c6 mau vang cam dac trung, mui
thom dac trung hai hoa, vi ngot dac trung xen lan
vi hoi cay ctia huong liéu qua c6 mdi, ciu trac min
va san chac.

TAI LIEU THAM KHAO

1. Madhav A, Pushpalatha P. B. (2002).
Quality upgradation of jellies prepared using
pectin

130

extracted from fruit wastes.
Journal of Tropical Agriculturists, 40, 31 - 34.

2. Islam M. Z, Khan M. T. H, Hoque M M,
Rahman M. M (2012). Studies on the Processing
and Preservation of Dragon Fruit (Hylocereus
undatus) Jelly. 7he Agriculturists, 10 (2), 29 - 35.

3. Sanjida A, Numan I. M, Suzauddula M,
Golam R. M, Mrityunjoy B, Mahmudul H. M
(2019). Development of Jelly, Ice-cream, Yogurt,
Squash and Drink from Black Jamun.
Environmental and Biological Research, 1 (1), 54 -
60.

4. Nguyén Van Loi, Lé Anh Tuin (2023).
Nghién ctru xay dung quy trinh ché bién thach tir
qua nhau. 7ap chi Nong nghiép va Phat trién nong
thon, 7, 35 - 45.

5. Tiéu chuan Viét Nam TCVN 4594 (2008).
boé hop - Phuong phap xac dinh duong téng so,
duong khtr va tinh bot, 1 - 4.

6. Tiéu chuin Viet Nam TCVN 9936 (2013).
Xac dinh ham luong nito bing phuong phap
Kjeldahl, 1 -6.

7. Tiéu chudn Viét Nam TCVN 8972-1 (2011).
Thuc pham - Xac dinh vitamin A bang sic ky 1ong
hiéu nang cao, 1 - 5.

8. Tiéu chuan Viét Nam TCVN 4884 (2001). Vi
sinh vat hoc - Huong dan chung vé dinh luong vi
sinh vat - Ky thuat dém khuén lac ¢ 30°C, 1 - 6.

9. Tieu chuin Viet Nam TCVN 7924-2 (2008).
Vi sinh vat trong thuc pham va thitc an chian nuoi -
Phuong phap dinh luwong Escherichia coli duong
tinh beta-glucuronidase, 1 - 5.

10. Tiéu chuan Viét Nam TCVN 10780-1
(2017). Vi sinh vat trong chudi thuc pham -
Phuong phap phat hién, dinh lwong va xac dinh typ
huyét thanh cta Salmonella- Phan 1: Phuong phap
phat hién Salmonella spp, 1 - 6.

11. Tiéu chudn Viéet Nam TCVN 3215 (1979).
San phdm thuc phdm - Phan tich cdm quan phuong
phap cho diém, 1 - 10.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024



KHOA HOC CONG NGHE

12. Nguyén Vian Loi, Nguyén Thi Minh Tua, chAf Khoa hoc va Cong nghé - Vién Han lam Khoa
Hoang DPinh Hoa (2013). Nghién cttu t6 hop huong  Aoc va Cong nghé Viét Nam, 51 (6A), 158 - 164.
va tao huong liéu tir tinh dau vo qua c6 mui. 7ap

DETERMINING THE TECHNOLOGICAL PARAMETERS OF THE PROCESSING
PROCESS FOR JELLY WITH CITRUS FLAVORINGS
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Summary

Jelly is a food product that is processed by mixing pure gelatin with other ingredients or
using premixed mixtures of gelatin and food additives. The objective of this study is to
determine the technological parameters of the processing process for jelly with citrus
flavorings, with the actual processing of jelly citrus flavored being 20 g jelly powder, 8 g
gelatin, 30 g white sugar, 300 ml water filter, 100 ml orange juice and 2% citrus flavoring. The
technological parameters are determined as heating at 100°C and 5 minutes. The resulting
jelly product has a characteristic orange yellow color, a characteristic harmonious aroma, a
characteristic sweet taste mixed with the slightly spicy taste of citrus flavoring, a smooth and
firm structure.

Keywords: Quality indicator, citrus flavoring, processing process, jelly, technology
parameters.
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ANH HUOGNG CUA MOT sO TAC NHAN XU LY
BEN HAM LUONG BETACYANIN VA MUC B0 HONG
TRAI THANH LONG RUOT DO /Hylocereus polyrhizus)
TRONG QUA TRINH BAO QUAN
Hé Qudc Viet: ", Nguyén Thi Kim Tuyén?, Trwong Thi Ta Tran?,

T6 To Tran?, Le Thi Thuy Linh®, Tran Thi Nhu Ha?,

Nguyén Bao Loc?, Ha Thanh Toan®, Nguyén Hiru Thanh?°

TOM TAT

Thanh long 1a cay nhiét d6i c6 & khap noi trén thé giéi. Ngay nay, thanh long ruot dé tré nén phé

bién vi co gia tri kinh té cao, cac dac tinh dinh dudong va dugc liéu ctia chung. Nghién ctu duoc

thuc hién voi muc dich danh gia mic do hong va s 6n dinh cta betacyanin trong qua trinh ton

trir trai twoi khi duoc xtt Iy bang cac dung dich rira va bao bi bdo quan khac nhau. Két qua thi

nghiém cho thay, khi thanh long duoc rita sach bang dung dich kali sorbate (3%) gitp 1am cham

qua trinh hong cua vo qua (11,6%, sau 5 ngay bao quan) va ting tinh 6n dinh cia betacyanin
(365,6 mg/L, sau 5 ngay bao quan). Mang bao chitosan cling mang lai hiéu qua bao quan khac
biéet, cu thé: Muc do hong vo qua (15,1%) va ham luong betacyanin (333,4 mg/L) sau 9 ngay bao

quan & nhiét ¢6 phong.

Tt khoa: Betacyanin, Hylocereus polyrhizus, thanh long rudt do, bdo quan.

1. AT VAN DE

Thanh long 1a loai trai cay phé bién & cac nuoc
nhiét doi [1]. Hién nay, loai cay nay duoc trong
nhiéu & cac nudc trong khu viee Pong Nam A nhu:
Viét Nam, Malaysia, Thai Lan, Philippines,
Indonesia (dac biét 1a & mién Tay dao Java); mién
Nam Trung Quoc, Pai Loan (Trung Quoc) va mot
s6 khu vuc khac [2]. Tai Viet Nam, thanh long rut
traing (Hylocereus undatus) va thanh long ruot dé
(Hylocereus polyrhizus) la hai loai thanh long
duoc trong rong rai & 55/63 tinh, thanh pho,
chiém khoang 5% tong dién tich canh tac [3]. Tong
dién tich trong thanh long cta Viét Nam duoc mé
rong nhanh chong tir 5.512 ha nam 2000 1én 55.419
ha nam 2018, voi téng san luong thu hoach Ia

' Truong Pai hoc Kién Giang

% Chi Cuc an toan vé sinh thuc phém tinh Kién Giang
3 Truong Pai hoc Can Tho

* Truong Pai hoc An Giang

> Pai hoc Quéc gia thanh phd HS6 Chi Minh

*Email: hqviet@vnkgu.edu.vn
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1.074.242 tan va xuat khau tri gia khoang 1,1 ty
USD [4].

Khong chi 1a loai trai cay c6 hinh dang, mau
siac hap dan, thanh long con c6 huong vi thom
ngon va nhiéu thanh phan dinh duong co gia tri
cao [5]. Thit qua va vé qua thanh long ruot do
chtta luong 16n chat mau betacyanin, 1a nhom sac
to tu nhién chira nito va tan trong nuodc [6]. Trong
qua trinh trong thanh long, luong betacyanin ting
theo mirc do chin ctia qua [7]. Bén canh tac dung
tao mau, gan day hop chit mau betacyanin duoc
dac biét quan tdm do chung con 1a hop chat co
nhiéu hoat tinh sinh hoc quy cho sttc khoe nhu
kha nang chong oxy hoa [8 - 10] va cac hoat dong
loai trir goc tu do [11]. Betacyanin ciing c6 vai tro
tic ché té bao ung thu budng tring va bang quang
[12].

Tuy nhién, trong qua trinh bao quan, vo qua,
cac thanh phan dinh dwong va chat mau
betacyanin sé dan bi phan hay [13]. Sw 6n dinh
ctia hop chat mau betacyanin bi anh hudéng rat lon
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boi cac diéu kién xit ly va ton trir [14]. Néu diéu
kién bao quan khong phu hop sé lam giam gia tri
cam quan cting nhu cac hoat tinh sinh hoc quy gia
von co trong trai thanh long ruot do.

Treén co s& d6, nghién cttu nay duogc thuc hién
v6i muc tiéu tim ra sy anh hudng ctia cac tac nhan
xtt ly dén muc do hong va tinh 6n dinh cta
betacyanin, tir d6 xac dinh duoc cac thong s6 thich
hop nham nang cao gia tri va kéo dai thoi gian bao
quan trai thanh long rudt do.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu, hoa chat va thiét bi

Nguyén liéu thi nghiém trong nghién ctru nay
la giong thanh long ruot d6 H14, duoc thu mua ti
nhing nha vuon tai huyén U Minh Thuong, tinh
Kién Giang. Thoi gian thu hoach tir thang 5 dén
thang 10 hang nam. Trai thanh long ruot dé duoc
la chon dong déu vé thoi gian thu hoach (28 - 30
ngay ké tir sau khi hoa no), kich thuoc (tir 300 -
400 g) va do chin (mau dé dam dong déu trén toan
bé mit cta trai, khong c6 vét nut trén vo, chic tu
nhién, tai vo cung, khéng nit ¢6 mau xanh hoic
vang). Trong qua trinh van chuyén can han ché va
dap lam anh huéng dén phdm chat trai.

Céac hoa chat st dung gom: Axit axetic, axit
citric, phosphate, Kkali sorbate,
chitosan ctia Trung Qudc, duoc cung cap boi Cong
ty C6 phan Hoéa chat mién Nam, thanh pho Can
Tho.

Thiét bi, dung cu:

- Ta mat (VH-8009HP, Sanaky, Nhat Ban):
Dung tich 800 L, dai nhiét @6 0 - 10°C.

- May do pH (HI2020-01, Hanna, Y): Pham vi
pH do tir -2 - 16, @6 phan giai 0,01, do chinh xac +
0,01.

- Khuc xa ké cam tay (ATC, Atago, Nhat Ban):
Dai do 0 - 32% (N-1E), 28 - 62% (N-2E), 58 - 92% (N-
3E), do phan giai 0,2%, d6 chinh xac + 0,2%.

- Can phan tich: 1 s6 1é (Trung Quéc, dai can
doi da 2.000 g, do chinh xac + 0,1 g), 2 s6 1& (JJ200,
G&G, Trung Quoc, dai can doi da 200 g, do chinh

natri ozone,
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xac £ 0,01 g), 4 so 1é (PR-series, Ohaus, My, dai
can doi da 220 g, do chinh xac + 0,0001 g).

- May do quang phé UV-Vis (722N, Inesa,
Trung Quoc): Dai budc song 380 - 1.000 nm, do
chinh xac + 2 nm.

2.2. Phuong phap nghién ctru

Khi van chuyén dén phong thi nghiém, thanh
long rudt dé6 duoc bo tri ngay cac noi dung thuc
hién trong nghién ctu. Lwong mau 30 trai (twong
duong 10 kg) cho moi nghiém thic, sau 2 ngay
bao quan sé lay 3 trai dem phan tich cac chi tiéu
theo doi va ghi nhan két qua. St dung nhiét do
phong trong cac thi nghiém bao quan, khi trai
thanh long c6 dau hiéu hong (qua mém, mui la, c6
dau hiéu chay nuoc qua, vé qua hong trén 50%) sé
két thuc noi dung nghién ctu.

2.2.1. Nghién cuu anh huong cua dung dich
rita dén ham lirong betacyanin va mitc do hong tréi
thanh long rudt do trong qua trinh bao quan

Thi nghiém duoc bo tri hoan toan ngau nhién
voi 3 1an 1ap lai theo 1 nhan t6 (dung dich rtra).

- Mau doi ching: Thanh long rudt do duoc loai
bo tap chat, vo vun, ... khong xtt Iy rtra, sau d6 bao
quan & nhiét @6 phong.

- Dung dich axit axetic: Thanh long sau khi
loai bo tap chat duoc ngam rira bang dung dich
axit axetic 1%, thoi gian 60 gidy. Thong so xt ly rita
bang dung dich axit axetic dua trén két qua nghién
citu cua Mokhtar va cs (2020) [15] va cac thir
nghiém tham do trén nguyén liéu la trai thanh
long rudt dé. Sau d6, mau dugc dé rao ty nhién va
tién hanh bdo quan trong diéu kién nhiét do
phong.

- Dung djch kali sorbate: Thanh long sau khi
loai bo tap chat dugc ngam rira bang dung dich
kali sorbate 3%, thoi gian 60 giay. Thong s6 bo tri
nay dua trén két qua nghién cttu ctia Montesinos-
Herrero va cs (2009) [16] va cac tht nghiém tham
do trén nguyén liéu la trai thanh long ruét dé. Sau
d6 mau duoc dé rao va tién hanh bao quan ¢ nhiét
do phong.
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- Dung dich ozone: Thanh long sau khi loai bo
tap chat duoc ngam rta bang dung dich ozone 0,3
ppm, thoi gian 5 phat. Thong s xit ly rita bang
dung dich ozone dua trén két qua nghién ctu ctia
Thuy va Tai (2022) [17] va cac tht nghiém tham
do phu hop trén nguyén liéu la trai thanh long ruét
d6. Sau d6 mau duoc dé rao va tién hanh bao quan
o nhiét do phong.

Sau thoi gian 2 ngay, moi nghiém thuc 14y 3
trai dem phan tich cac chi tiéu theo doi: Ham
lwong betacyanin (mg/100 g), ty 1é hong vé qua
(%), ham luong chat kho hoa tan (°Brix).

222 Nghién cuu anh huong bao bi dén ham
lirong betacyanin va murc do hong trdi thanh long
ruot do trong qud trinh bao quédn

Nguyén liéu sau khi dugc xt ly rira theo
nghiém thuc tot nhat tir thi nghiém 1 tiép tuc duoc
bo tri thi nghiém ngau nhién theo 1 nhan t6 (bao
bi) v6i 3 lan lap lai.

- Mau doi chimng: Thanh long ruot dé sau khi
rita duoc bao quan & nhiét do phong, khong st
dung bao goi.

- Bao bi Polypropylene (PP): Mau thanh long
duoc cho vao bao bi PP (co6 duc 16 3 - 4%, kich
thudc 4 - 5 mm) lam kin miéng bao bi va tién hanh
bao quan ¢ nhiét do phong. Cac thong so bo tri
cho nghiém thuitc nay dua vao nghién ctru ctia Hoa
va cs (2006)[18] va cac tht nghiém tham do cho
phu hop véi thiét bi thuc hién, nguyén liéu sir
dung la trai thanh long ruot do.

- Mang bao chitosan: Thanh long dugc nhung
pht trong dung dich chitosan 3% w/v c6 b sung
0,15% w/v kali sorbate va tién hanh bdo quan &
nhiét do phong. Cac thong s6 bo tri cho nghiém
thitc nay dya vao nghién cttu ciia Chutichudet and
Chutichudet (2011), Morako and ef a/. (2020) [19,
20] va cac tht nghiém tham do cho phu hop véi
thiét bi thuc hién, nguyén liéu st dung la trai
thanh long ruét do.

Sau thoi gian 2 ngay, moi nghiém thuc 14y 3
trai dem phan tich cac chi tiéu theo doi: Ham
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luong betacyanin (mg/100 g), ty 1&é hong vo qua
(%), ham luong chat kho hoa tan (°Brix).

2.3. Phuong phap phan tich

2.3.1. Xac dinh ty 1é hong vo qua

Duoc xac dinh theo phuong phap cia Wu va
cs (2020) [21]. Dién tich hong vé qua duoc danh
gia bang phuong phéap cho diém. Thang diém cu
thé: 0 (khong cé dau hiéu hong); 1 (héng nhe); 2
(dién tich hong < 1/4); 3 (hong tir 1/4 - 1/2 dién
tich vé qua); 4 (dién tich hong > 1/2). Ty 1é hong
vo qua duogc xac dinh theo cong thice [21]:

Y(diém danh gia = s6 qua twomg tng)

4= tong 50 qua

2.3.2. Xac dinh trdi thanh long hong

Trai bi hdng duoc xac dinh bang cach theo doi
su xuat hién cta hu hai vat ly trén cac mau thanh
long trong qua trinh bao quan [22]. Trai bi hong
khi ty le tén thuong vo qua (>30%), hodc cé su xuat
hién ctia nAm moc, mui 0i, chay dich qua...

2.3.3. Xac dinh ham lirong betacyanin

Ham lwong betacyanin tong so trong thanh
long ruot do duoc xac dinh theo phuwong phap ctaa
Wong va Siow (2015) [23]. Trai thanh long sau
thoi gian b6 tri thi nghiém duoc tach 1y thit qua,
xay nhuyén va loc 1ay dich qua. Mau dich qua
thanh long dugc pha loang trong dung dich dém
0,1 M axit citric (30 mL) va 0,2 M natri phosphate
(70 mL) (pH 6,5). Tat ca mau thi nghiém duoc do
do hap thu bang may do quang phé & budc séng
537 nm. Ham luong betacyanin téng s6 duoc tinh
theo cong thic:

Abss DF e MW =1000
Bc="— - ; (mg/L)

Trong d6: Be 1a ham lwong betacyanin téng so
(mg/L); Abs la gia tri hap thu tai buéc song 538
nm; DF 1a hé s6 pha loang; MW la khéi luong
phan tr ctia betacyanin (550 g/mol); ¢ 1a do hap
thu phan tir ctia betacyanin trong nudc (60.000
L/mol.cm).
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Ti 1é betacyanin con lai sau thoi gian bao quan
duoc tinh toan theo cong thitc cia Schweiggert va
cs (2009) [24] nhu sau:

e . BC
Ti 1é betacyanin con lai (%) = Exlﬂﬂ

Trong d@6: BC, la ham luong betacyanin ban
dau; BC, 1a ham luong betacyanin cu6i cliing.

2.3.4. Phuong phap xédc dinh ham hrong chat
kho

Ham lwong chat kho duoc x4c dinh bang
phuong phéap do chi s6 khuc xa, cac budc thuc
hién theo TCVN 10375:2014 (ISO 1743:1982) [25].

2.3.5. Phuong phap thu thap va xi Iy so liéu

Phan mém Microsoft Excel (phién ban 2021)
duoc st dung dé tinh toan va vé cac do thi. Két qua
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thu duoc trong cac thi nghiém duoc biéu thi bang
gi4 tri trung binh. Phan mém thong ke Statgraphic
Centurion (phién ban 19.01.0002) duoc stt dung dé
phan tich phuong sai (Analysis of variance -
ANOVA) nham thay duoc mic do anh huéng cta
tirng nhan t6 cting nhu tuong tac cta cac nhan to
dén chi tiéu thu nhan va kiém dinh muc do khac
biét y nghia cta cac nghiém thic théong qua LSD
(Least significant difference: khac biét c6 y nghia
nho nhat) & do tin cay 95% (gia tri P (Probability -
xac suat) nhé hon 0,05).
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia dung dich rita dén ham
lugng betacyanin va mic do hong trai thanh long
rudt d6 trong qua trinh bao

3.1.1. Him lrong chat kho hoa tan

u 144
o | £
B

ODéi chitng
O Axit axetic
HAKali sorbate

Ozone

Théi gian bao quan (Ngay)

Hinh 1. Anh huéng ciia dung dich rira dén ndng do chat kho

Két qua & hinh 1 cho thdy, nong do chat kho
cta trai thanh long ruot dé & tat ca cac nghiém
thic déu c6 xu huéng ting dan trong qua trinh
bao quan, két qua thong ké cho thay, co khac biét
y nghia gitra thoi gian bao quan sau 1, 3 va 5 ngay.
Sau thu hoach, protopectin bi thity phan chuyén
hoéa thanh pectin hoa tan, cac polysaccharide khac
nhu xenluloza, hemixenluloza va tinh b6t trong
trai cay ciing thay phan, tir d6 tich liy dan va lam
tang ham lueong chat kho hoa tan [26]. Tuy nhién,
mau doi ching (khong rira) c6 nong do chat kho
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tang it hon va c6 khac biét y nghia thong ké so voi
mau thanh long rira bang axit axetic va ozone,
nhung lai tang khong khac biét y nghia so voi mau
rita bang kali sorbate. Hién tuong nay cho thay,
khi st dung axit axetic va ozone lam dung dich rira
sé thuc ddy qua trinh chin cta thanh long sau thu
hoach. Cu thé, sau 5 ngay bao quan thi ham luong
chat kho ctia mau thanh long rira bang axit axetic
con 14,4°Bx, kali sortbate con 14,2°Bx, ozone con
14,5°Bx va mau doi chimg con 14,3°Bx. Két qua
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ciing cho thay, kali sortbate khong lam anh hudéng
dén cac bién d6i sinh hoa ctia qua sau thu hoach.

3.1.2. Ty Ié hong vo qua

bay 1a chi tiéu quan trong dé danh gia chat
luong ciing nhu tinh kinh té ctia qua trong qua
trinh ton trit. Trong qua trinh bao quan khong
tranh khoi sy mat khoi luong va thoi gian bao
quan kéo dai dan dén ty 1é hong vo qua ngay cang
tang, chu yéu do qua trinh phat trién cta vi sinh
vat. O cac ché do rita qua thanh long khac nhau sé
dan dén su hong vo qua khac nhau (Hinh 2). Thoi
gian bao quan cang dai, ty 1¢ hong vo qua cang
tang. Gitta cac mau st dung dung dich rira khac
nhau cho ty 1é hong vé qua khac biét c6 y nghia
thong ké. Cu thé, sau 5 ngay bao quan, ty 1é hong

vO qua ctia mau thanh long rita bang ozone 1a cao
nhat va chiém 61,7%; lan luot tiép theo 1la mau doi
chimg co6 ty 1e hong vo qua 1a 27%, mau thanh long
rira bang axit axetic chiém 17,5% cudi cung 1a mau
rira bang kali sorbate c6 ty 1é hong vé qua thap
nhat chiém 11,6%. Két qua nay cho thay, kha ning
khang khuin cta kali sorbate da phat huy tac
dung va phu hop @€ st dung cho viéc gidm su
hong vo qua thanh long theo thoi gian bao quan.
Két qua nay tuong déng voi két qua nghién ctru
cua D’Aquino va cs (2013), Parra va cs (2014),
Nguyén C4m Tu va cs (2023) [27 — 29] trong viéc
ung dung kali sorbate chong ndm moc xanh va
kéo dai thoi gian bdo quan doi voi trai ho cam
chanh va bi do.
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Qua trinh oxy hdéa la nguyén nhan lam giam
ham lwong betacyanin trong qua thanh long. Viéc
stt dung cac dung dich rtra chira chat chong oxy
hoéa nhu ozone, kalisorbate hoac axit axetic giup
6n dinh betacyanin trong qua thanh long rugt do
[14]. Két qua & hinh 4 cho thay, v6i mau thanh
long rtra bang kali sorbate (368,14 mg/L) cho ham
lwong betacyanin sau thoi gian khao sat 5 ngay la
cao nhat, tiép theo tht tu gidm dan la mau doi
ching (363,48 mg/L), mau thanh long rtta bing
axit axetic (360,01 mg/L) va mau thanh long rira
bang ozone (349,75 mg/L), khac biét y nghia
thong ké voi nhau. Tuy nhién, khi xét dén ty lé
betacyanin con lai sau 5 ngay bao quan & bang 1
cho thay, dung dich kali sorbate va axit axetic gitp
6n dinh betacyanin hiéu qua hon cac nghiém thic
con lai. Diéu nay ciing c6 thé duoc gii thich ring
ozone cé tinh oxy ho4a manh, ngoai viéc sat khuén,
con pha huy tinh 6n dinh ctia v qua, ting nhanh
c4o bién dai sinh hoa va su phan huy betacyanin.

Dung dich kali sorbate va axit axetic co tac
dung sat khuan va bao vé vé qua tot hon, gép phan
tang tinh 6n dinh cdu trac t€ bao thit qua, tir do
bao vé tot betacyanin trudc tac dong ctia moi

-

15
144

14

Néng dé chit khéy (Brix)

| 3 5

Ham luong chat kho hoa tan c6 tinh chat quan
trong vi n6 biéu hién thanh phan dinh dudng co
trong qua thanh long. Qua thoi gian ton trir, ham
luong chat kho co nhiéu dao dong do qua trinh
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truong bén ngoai. Kali sorbate 1a mudi cua axit
sorbic, dugc tao nén béi phan tng hoa hoc cta axit
sorbic voi potassium hydroxide, c6 thé hoa tan
duoc trong nudc va la chat chong oxy hoa gop
phan gitp bdo vé mau bang co ché chéng cac tac
nhan oxi hda, do d6 cé tac dung rat tot trong viéc
duy tri mau betacyanin. Khi c6 cac tac nhan oxi
hoa, kali sorbate thay thé betacyanin phan tng
truoc, vi vay lam nguyén ven hodc han ché phan
ung oxi hoa ctia hop chat mau [30].

Bang 1. Anh huéng ctia dung dich rira dén ty le
betacyanin con lai sau 5 ngay bao quan

Dung dich rita | Tilé betacyanin con lai (%)
béi ching 95,98 £ 0,8
Axit axetic 97,86 £ 0,38
Kali sorbate 98,70 + 0,57
Ozone 96,07 + 0,89

3.2. Anh huéng bao bi dén ham luong
betacyanin va mic @6 hong trai thanh long rudt dé
trong qua trinh bao quan

3.2.1. Nong do chat khé hoa tan

148

OD6i ching
0 Chitosan
B PP

7 9
Thot gian bao quan (Ngay
Hinh 4. Anh hudng ciia bao bi dén néng @6 chat kho

phan giai, tong hop cac chat trong hoat dong ctia
qua. Hinh 4 cho thay, nong do chat kho cta trai
thanh long ruot do & tat ca cac nghiém thirc déu co
xu huéng tang dan trong qua trinh bao quan. Tuy
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nhién, két qua thong ké cho thdy, khong co su
khac biet y nghia vé nong do chat kho ¢ céac loai
bao bi va mau doi chung. Diéu nay chirng t6 bao bi
khong c6 anh huéng dang ké dén cac bién doi

30
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fng v qua
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Ty 1&g hu b
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sinh hoa cta thanh long sau thu hoach, tuong tu
voi két qua nghién ctu ctia Nguyén Nhat Minh
Phuong va Ha Thanh Toan (2006) [31].
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Sau thoi gian bao quan & cac ché do bao goi
khac nhau sé dan dén sy hong vé qua khac nhau.
Két qua thi nghiém duoc thé hién & (Hinh 5) cho
thay, thoi gian bao quan cang dai thi ty lé hong vo
qua cang tang. Tuy nhién, so v6i mau doi ching
thi viéc sy dung bao bi mang lai hiéu qua khac biét
ro rét trong 5 ngay dau ctia qua trinh bao quan. Cu
thé, khong nhan thay su hong vo qua sau 3 ngay
bao quan khi st dung bao bi PP va chitosan, su
hong nay c6 chuyén bién nhe trong 2 ngay bao
quan sau d6. Qua trinh hong vé qua bat dau xay ra
nhanh chong mot cach tuyén tinh sau ngay bao
quan thit 5. Bén canh d6, viéc st dung bao bi khac

380
— 370.4
=370 &
= 360 oy

//.-'-::
Eatd ER
e B
]
340 o

A B

helacyamn
Lid
Lh
)

g |

G B
330 [
]
]
320 S
]
e

310 R .

Ham lwom

1 3 5

nhau sé anh hudng dén ty 1¢ hong vo qua va su
khac biét biét nay 1a cé y nghia thong ke. Cu thé,
sau 9 ngay bao quan, ty 1é hong vé qua ctia mau
doi ching 1a cao nhat va chiém 24,9%; lan luot tiép
theo 1a mau thanh long st dung bao bi 1a PP ¢6 ty
lé hong vo qua 1a 21,5%, mau thanh long st dung
bao bi chitosan c6 ty 1é hong vo qua 1a 15,1%. Két
qua nay cho thay, kha nang bao vé hiéu qua trudc
cac tac nhan gay hai tir méi truong ctuia chitosan,
phtt hop dé st dung cho viéc bdo quan trai thanh
long ruot do.

3.2.3. Him luirong betacyanin

OD6i chitng
3334 O Chitosan
3236 BPP

Théi gian bao quan (Ngay)

Hinh 6. Anh huéng ctia bao bi dén ham luong betacyanin
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Ham luong betacyanin con lai trong vé qua
thanh long stt dung céac loai bao bi gom PP va
chitosan sau thoi gian bao quan duoc thé hién &
hinh 6. Nhin chung, sau thoi gian bao quan khao
sat 9 ngay thi ham luong betacyanin & tat ca cac
tht nghiém déu gidm va day cing 1a két qua caa
qua trinh oxy hoa. Ham luong betacyanin tai thoi
diém két thuc khao sat lan luot 1a 333,4 mg/L;
330,4 mg/L va 323,6 mg/L tuong tmg voi mau
thanh long pht boi chitosan, bao bi PP va mau doi
ching. Khi so sanh hiéu qua cta viéc sit dung bao
bi dén ham luong betacyanin, két qua khong cho
thay, su khac biét y nghia gitta mau doi ching va
mang bao chitosan. Riéng v6i mau duoc bao quan
bang bao bi PP, ham luong betacyanin c6 két qua
thap hon ro rét. Tuy nhién, diéu nay co thé giai
thich 1a do nguyeén liéu bo tri cho nghiém thic nay
ngay tir dau da c6 ham luong betacyanin thap hon
so voi cac nghiém thic khac, cu thé & ngay bao
quan thtt nhat ham luong betacyanin ctia mau bao
bi PP (358,0 mg/L) khac biét c6 y nghia so voi
mau doi chung (370,4 mg/L) va mang bao
chitosan (368,6 mg/L). Ngoai ra, & bang 2 ciling
thé hién ham luong betacyanin con lai sau 9 ngay
bao quan khong cé su khac biét c6 y nghia gitra
cac loai bao bi.

Bang 2. Ty 1é betacyanin con lai sau 9 ngay bao
quén bang cac loai bao bi khac nhau

Loai bao bi

Ti 1é betacyanin con lai (%)

boi chimg 89,19 + 1,64
Mang chitosan 90,47 + 2,06
PP 90,39 + 0,97

ba co nhiéu cong trinh nghién ctu tap trung
vao cac ung dung cta chitosan dé cai thién chat
lwong, gitt ham luwong betacyanin va thoi han s
dung cta cac loai thuc phdm khac nhau tir thuy hai
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san [32], ct cai tim [33], rau dén [34] va ca trén
trai thanh long ruét do [35].

4. KET LUAN

Két qua nghién cttu chi ra riang viéc xit ly
thich hop c6 thé anh huong tich cuc dén
betacyanin trong thanh long ru¢t dé va déng thoi
gia taing kha nang bao quan. Cu thé, viéc rira trai
cay bang dung dich kali sorbate 3% trong khoang
thoi gian 60 giay va phtt bé mat bang mang bao
chitosan 3% w/v, v6i st b6 sung 0,15% w/v kali
sorbate, da cho thay hiéu qua dac biét trong qua
trinh bao quan. Két qua nghién ctru ciing cho thay,
voi diéu kién xtr Iy nay khong chi gitup duy tri tinh
6n dinh ctia betacyanin ma con kéo dai thoi gian
bao quan cua thanh long rudt do dén 9 ngay &
nhiét do thuong. Két qua nghién ctu goép phan
cung cap co s& khoa hoc cho viéc ap dung cac bién
phap xtt ly cu thé dé nang cao chat luong va thoi
gian bao quan cda thanh long rudt dé trong quy

trinh san xuat va thuong mai hoda.
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EFFECTS OF TREATMENT AGENTS ON BETACYANIN CONTENT AND DAMAGE LEVEL OF
RED-FLESH DRAGON FRUIT (Hylocereus polyrhizus) DURING STORAGE TIME
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Summary

Dragon fruit is an exotic tropical plant that brings multiple benefits to human health thanks to its.
It is a tropical tree widely distributed across the globe, has garnered contemporary popularity due
to its red-fleshed variety, remarkable economic significance, and multifaceted nutritional and
medicinal attributes. This study was undertaken with the primary objective of assessing the
extent of betacyanin degradation and its resilience during the storage of fresh dragon fruit,
subject to varying washing solutions and preservation packaging. Betacyanin content was
quantified utilizing ultraviolet-visible spectroscopy at a wavelength of 537 nm, while peel damage
was assessed via sensory scoring methodology. Experimental findings reveal that the immersion
of dragon fruit in a potassium sorbate solution (3%) significantly retards the deterioration of fruit
peel (11.6% deterioration observed after 5 days of storage) and enhances the stability of
betacyanin (365.6 mg/L detected after 5 days of storage). The chitosan coating also brought
about similar differences: the degree of fruit peel damage (15.1%) and betacyanin content (333.4
mg/L) after 9 days of storage at room temperature.

Keywords: Betacyanin, Hylocereus polyrhizus, red-fleshed dragon fruit, preservation.

Ngudi phan bién: TS. Nguyén Duc Tién
Ngay nhéan bai: 22/12/2023

Ngay thong qua phan bién: 20/01/2024
Ngay duyét dang: 26/01/2024
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PHAN BOAN TINH DAU SA JAVA (Cymbopogon
winterianus) BANG PHUONG PHAP CHUNG CAT
CHAN KHONG VA DANH GIA HOAT TiNH SINH HOC
CAC PHAN DOAN THU BUOC
D binh Nhat »2%", Vit Quang Manh?, L& Ngoc Duy Tam?,

Lé Xuan Tién *2, Le Thi Kim Phung"?

TOM TAT

Tinh dau sa Java (Cymbopogon winterianus) 12 mot san phdm tu nhién voi nhiéu hoat tinh sinh
hoc va duoc st dung phd bién trong cong nghiép thuc phdm va my phadm. Trong nghién ctu nay,
cac phan doan khac nhau cta tinh dau sa Java dugc phan tach khéi tinh dau tho bang phuong
phap chung cat phan doan chan khong. Céac yéu t6 anh hudng dén qua trinh chung cat phan doan
gom ap suat chan khong va cot chung cat duoc khéo sat. Cac phan doan tinh dau duoc xac dinh
thanh phan hoéa hoc, kha niang khang oxy hoa va kha niang khang khuin. Két qua cho thay, he
chung cat duoc van hanh & ap suat chan khong 40 mbar st dung cot dia 400 mm cho do thu hoi
citronella & phan doan F2 dat gia tri cao nhat 1a 92,8%, voi ham luong citronella dat 80,2% va do
thu héi rhodinol (hon hop citronellol va geraniol) & phan doan F4 dat gia tri cao nhat 1a 81,3% voi
ham luong 71,2%. C6 su khac biét vé thanh phan va ham luong cac hop chat c6 trong timg phan
doan so voi tinh dau tho. Ham luong citronellal tang tir 32,76% tir tinh dau tho dén 80,2% ¢ phan
doan F2. Ham luong rhodinol tir 29,12% ttr tinh dau tho dén 71,2% & phan doan F4. Cac phan doan
tinh dau sa Java khac nhau cho thdy, kha ning khang oxy hoa va tc ché vi khuan khac nhau.
Phan doan F4 v6i thanh phan chinh gom citronellol va genariol cho thay kha niang khang oxi hoa
cao nhat (7,0186 + 0,0254 mg AAE/mL EO). Trong khi d6 phan doan F2 v¢i thanh phan chinh
citronella cho thdy kha ning khang khuén tot nhat trong cac phan doan va ca tinh dau goc ban

dau.

Tt khéa: Chung cat phan doan, Java (Cymbopogon winterianus), tinh dau.

1. DAT VAN DE

Tinh dau sa Java (Cymbopogon winterianus)
1a mot hon hop chita nhiéu hoat chat dé bay hoi va
c6 mui thom dac trung duogc chiét xuit bing
chung cat hoi nudc tir cay sa Java, 1a mot nguon
nguyén lieu phé bién trong nganh cong nghiép
huong lieu my phdm, thuc phdm va duoc phdm
[1]. Tinh dau sa Java duoc ciu tao cht yéu boi cac
monoterpenes, trong do citronellal, citronellol va
geraniol 1a nhitng terpenoid chinh dugc tim thay
trong tinh dau va 1a ba hoat chat c6 nhu cau thi

'Khoa K§ Thuat Héa hoc, Truong Pai hoc Bach khoa
thanh phé6 HCM

2 Pai hoc Quéc gia thanh Phé Ho Chi Minh

3 Vién Ung dung Cong nghé va Phat trién bén viing,
Trudng Pai hoc Nguyén Tat Thanh

*Email: ddnhat.sdh222@hcmut.edu.vn
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truong 16n va gia tri kinh té cao [2]. Citronellal 1a
thanh phan chinh cta tinh diu sa Java va c6 mui
thom dac trung cta tinh dau nay, chung duogc st
dung trong tong hop hoa hoc nhiéu hop chat khac
nhau [3, 4]. Geraniol 12 mot hop chat khong mau,
c6 mui dé chiu giong huong thom ctia hoa hong,
duoc st dung rong rai trong nudc hoa va la mot
thanh phan tao huong vi ctia nhiéu loai thuc pham.
Citronellol duoc stt dung phé bién trong nudc hoa
va cac loai thuéc chong con trung. Ba thanh phan
nay thuong duoc st dung trong cac san phidm
thuong mai nhu nén, nuwoc hoa, my pham, xa
phong va huong liéu trong cong nghiép thuc phdm
[5 - 7]. Trong linh vuc duoc phdm, citronellal va
geraniol ciing dang duoc quan tam boéi cac hoat
tinh sinh hoc c6 gia tri cia chung nhu chong ung
thu, chong viem, chong oxy hda, khang khuén,

143



KHOA HOC CONG NGHE

cling nhu tiém nidng trong tng dung lam thuoc
chong con trung [8].

Mic du tinh dau sa Java 1a ngudn nguyén lieu
ctia nhiéu nganh my phdm va duoc phiam, nhung
da xuat khau tho voi so luong 16n tinh dau sa Java
trong qua khwt va hién tai, trong khi d6 lai phai
nhap khiu cac thanh phan tinh khiét cua chung
nhu citronellal, geraniol trong cong nghiép san
xuat huong liéu, my phdm. Mot trong nhiing rao
can 16n gay ra hién tuwong nay la cong nghé san
xuat con tho so, chua co nhitng cong nghé dot pha
dé tao loi thé canh tranh cho san phdm vé chat
lwong va gia thanh.

Chung cat phan doan chan khong la mot
phuong phép co6 thé duoc ap dung trong viéc phan
tach, tinh ché nang cao cac hoat chat chinh trong
tinh dau. Viéc st dung cong nghé tinh ché phan
doan chan khong dé nang cao hoat chat chinh ctia
tinh dau sa Java la hét sttc can thiét nham tao ra
dong san pham tinh dau chat luong cao dap tng
theo cac tieu chudn TCVN, ISO va tién t6i xuat
kh4u sang cac thi truong quoc té, tir d6 nang cao
gia tri cay sa Java va tang thu nhap cho nguoi néng
dan [4, 9]. Phuong phap chung cat phan doan chan
khong tao ra cac phan doan tinh dau véi ham
luong céac hoat chat duoc nang cao, dan dén su
thay d6i vé cac hoat tinh sinh hoc so véi tinh dau
tho, két qua tao ra cac dic tinh ndi bat mai, co
tiém nang ung dung trong cac linh vuc khac nhau.

Chung cat phan doan chan khong 1a mot qua
trinh phtc tap lién quan dén cac van dé truyén
khoi, truyén nhiét, nhiéu bién s6 lién quan dén qua
trinh chung cat anh huong dén san luong va chat
luong san phdm mong mudn, do do, can nhiéu
nghién ctu maéi dé bo sung tu lieu mai, ap dung
vao thuc té [10]. Bén canh d6, tinh dau sa Java
duoc biét dén voi nhiéu hoat tinh sinh hoc, va
duoc tmg dung trong nhiéu linh vue khéac nhau, do
d6 viéc tim ra cac tinh chat méi, kha nang sinh hoc
moi tir tinh dau s Java la diéu can thiét. Trong
nghién cttu ndy, cac yéu to6 anh huong dén qua
trinh phan doan chan khong tinh dau s Java duoc
xem xét, sau d6 danh gia kha nang khang oxy hoa
va khang khuén cac phan doan tinh dau thu duoc.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Tinh dau nguyén liéu

Tinh dau sa Java c6 ngudn goéc tir huyén
Muong La, tinh Son La. Pay la vung nguyén liéu
sa Java quy mo 16n cta Viet Nam. Tinh dau sa Java
duoc thu nhan bang phuong phap chung cat 16i
cuon hoi nudc vao thang 3 nam 2023, duoc cung
cap boi Cong ty TNHH KHKT Suwina, thanh pho
Hé Chi Minh. Tinh dau duoc bao quan trong chai
toi mau, day kin, dé trong ngan mat (nhiét do tir 1 -
5°C). Trudéc qué trinh phan doan, tinh dau tho
duoc phan tich bang GC-MS dé xac dinh thanh
phan hoéa hoc.

2.2. M6 ta he thong chung cit phan doan chan
khong

Cot chung cat phan doan duoc st dung dé
phan doan tinh dau 1a cot dia Vigreux duoc lam
bang thuay tinh c6 cac chiéu cao khac nhau 200,
300 va 400 mm. Dinh cot duoc két noi voi bo phan
ngung tu, nhiét do nudc ngung duoc kiém soat boi
bo diéu khién tuan hoan lanh (Faithful 0520). Day
cot duoc két noi voi binh cau thay tinh day tron
dung tich 250 mL chta tinh dau sa Java tho. Viec
gia nhiét chung cat duoc thuc hién bang bép gia
nhiét 98-II-B, toc do gia nhiét duoc kiém soat voi
bo diéu khién cong suat gia nhiet Kawasan. Heé
thong duoc két ndi voi may bom chan khong
(Edwards RV5F, BOC Edwards, West Sussex, UK)
c6 kha nang tao ap suat cot thap dén 5 mbar. May
bom nay duoc két néi voi bo diéu khién ap suat
chan khong (Bioevopeak VACC100) dé do va kiém
soat ap suat chan khong ctia hé thong. Nhiet ké
thay ngan duoc st dung dé theo doi nhiét do gita
cac giai doan phan tach & dinh va day cot. Cac
phan doan tinh dau khac nhau duoc thu hoi & bo
chia phan doan gom 4 binh cau dung tich 100 mL
khac nhau. Cac phan doan tinh dau duoc bao quan
lanh (1-5°C) dé thuc hién cac phan tich tiép theo.

2.3. Quy trinh phén doan tinh diu s4 Java

Qua trinh phan doan duoc thuc hién dudi quy
mo6 phong thi nghiém bang hé thong thiét bi
chung cat phan doan chan khong duoc mo ta &
muc 2.2, m6éi mé st dung 150 g tinh dau tho.
Trong mdi thi nghiém, ap suat chan khong va toc
do gia nhiét cua binh duoc git khong déi. Cac
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phan doan tinh dau khac nhau duoc thu héi theo
thoi gian dua trén su chénh léch nhiét d6 hoi &
dinh cot. Su thay d6i nhiét do san phdm dinh theo
thoi gian duoc ghi nhan bat dau tir giot 16ng dau
tién ngung tu tai binh nhan. Nhiét do duwoc ghi
nhan lién tuc sau moéi 1 phut. Trong qua trinh
chung cat, nhiét @6 pha hoi & san phdm dinh tiang
lién tuc, qua trinh thi nghiém két thac khi nhiét do
pha hoi san phdm dinh giam 10°C. Cac phan doan
duoc phan tach theo nhiét do bang cach xoay bach
tudc 4 c6 dé thay déi vi tri cac binh nhan tng voi 4
phan doan khac nhau dua vao cac khoang nhiét do
dinh khac nhau. Thoi gian thu héi phan doan dau
tien duogc tinh tir giot 16ng dau tién ngung tu &
phan doan 1. Cac tht nghiém dugc thuc hién ba
lan. Cac yéu t6 anh huéng dén qua trinh chung cat
chan khong phan doan tinh dau sa Java bao gom
ap suat chan khong (20 - 80 mbar), chiéu cao cot
chung cat Vigreux (200 - 400 mm) da duwoc khéo
sat trong nghién cttu nay.

2.4. Xac dinh dic tinh héa ly, thanh phin héa
hoc va hoat tinh sinh hoc cac phan doan tinh dau
sa Java

24.1. Xdc dinh tinh chat hoa Iy va thanh phan
héa hoc cua tinh dau s Java

Céc tinh chat hoa ly gom tinh chat cdm quan
duoc xac dinh theo tiéu chuidn TCVN 8460:2010
[11]; ty trong duoc xac dinh theo tiéu chuén
TCVN 8444:2010 [12]; goc quay cuc duoc xac
dinh theo tiéu chuidn TCVN 8446:2010 [13] va chi
s6 khuc xa duoc xac dinh theo tiéu chuan TCVN
8445:2010 [14].

Phan tich thanh phan cac chat c6 trong tinh
dau sa Java biang phuong phap siac ky khi ghép

lnp hin doan

khoi phé GC-MS. He thong sac ky khi ghép khoi
phé (Thermo Fisher Scientific, Waltham, Hoa Ky)
duoc st dung dé phan tich cac thanh phan cé
trong tinh dau sa Java la may sac ky khi Trace
1300 Thermo ScientificTM két hop voi khoi pho
TSQ 9000. Cac chat phan tich dugc tach trong cot
mao quan silica nung chay khong phan cuc TG-
5ms dugc phtt bang metyl siliconne (30 m x 0,25
mm i.d.), d0 day mang 0,25 ym (Thermo Fisher
Scientific, Hoa Ky) tur Agilent. Qua trinh quét MS
(1 1an quét s-1) duoc thuc hién trong pham vi khoi
luong 50 - 550 amu véi si ion héa tac dong dién ti
& 70 eV. Heli duoc stt dung lam khi mang & toc do
dong 1,2 mL min” trong mot ty 1é phan chia 1: 250
(0,2 uL). Nhiét @6 1o cot duoc lap trinh nhu sau:

- Gia nhiét lén 60°C trong 25 giay.

- Gia nhiét tr 60°C lén 180°C véi toc do
6°C/phut.

- Gia nhiét tr 180°C - 270°C voi toc do
30°C/phut va gitt trong 5 phuit.

Hau hét cac hop chat c6 trong tinh dau sa Java
duoc xac dinh biang khoi phd cta ching (b suu
tap thu vien NIST 2.2) va so sanh véi thu vién phd
Adams nhu mot nguon tham khéo. Céc dién tich
pic rieng 1é duoc ghi lai va dién tich pic tuong doi
(%) duoc tinh toan dé dinh luong cac thanh phan
tinh dau.

2.4.2. Do thu hoi hoat chat trong phan doan

Do thu héi ctia hoat chat trong méi phan doan
duoc tinh theo cong thirc sau:

o .
x Dhop chir wong PO

(%) Thu hoi hoat chat = (
m

mau tha
2.4.3. Danh gi4 hoat tinh chong goc tir DPPH'

Dung dich DPPH goc duoc chudn bi bang
cach dung 0,024 g DPPH hoa tan v6i dung moi
Methanol trong binh dinh mc 100 mL, bao quan
moi truong Kkin trong 24 gio va nhiét do 4°C. Dung
dich DPPH goc duoc mang di hiéu chinh voi dung
moi Methanol duéi budc song UV-VIS cuc dai 515
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)xlﬂﬂ

l'r"jl’;:']'u:l']:l chat twong man tinh dau thé

nm dén khi dat do hap thu 1,10 + 0,02 Abs ctia may
Shimadzu UV-1800.

bé xac dinh hoat tinh khtt goc tu do DPPH*
clia mau tinh dau, 2,85 mL thudc tht DPPH da
hiéu chinh duoc bé sung vao 0,15 mL dung dich
mau tinh dau da pha loang 100 lan. Hon hop phéan
ung duoc t 30 phut trong bong toi va do quang
phé hap thu UV-VIS do & budc séong cuc dai 515
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nm. Mau blank ding dé déi chimg bao gém 2,85
mL thudc tht DPPH va 0,15 Methanol. Hoat tinh
chong goc te do DPPH® (mg AAE/mL) dugc tinh

Hoat tinh chong goc twr do gppyy

Dung dich chuin goc axit Ascorbic nong do
1.000 ppm duoc chudn bi bang cach dinh mtc 0,01
gam axit Ascorbic dén 10 mL bang Methanol. Pha
loang chat chuédn & cac nong do 100, 200, 300, 400,
500, 600, 700 ppm. Tién hanh phéan tng vé6i thuoc
thit DPPH, sau d6 do UV-VIS & budc song cuc dai
515 nm, dung duong chudn & dang hoi quy tuyén
tinh y=ax+b tir nong do va két qua do UV-VIS.

2.4.4. Danh gi kha nang khiang khuan

Phuong phap khuéch tan dia thach dé xac
dinh tinh nhay cam cta vi khudn do6i voi thuoc
khang sinh, con dugc goi la xét nghiém Kirby-
Bauer [16]. Mo6i dia thach duoc d6 20 mL moi
truong MHA tiép d6 4 chang vi khuin gom
Staphylococcus aureus (ATCC 6538),
Streptococcus  pneumoize (ATCC 49619)12,
Escherichia coli (ATCC 8739) va Vibrio
parahaemolyticus (ATCC 17802) c6 néng do 10°
CFU duoc bom 100 pL va trang déu trén bé mat
dia thach. Cac giéng gidy loc c6 duong kinh 6 mm

theo cong thic ctia Kamkar va cs (2010)[15] voi
mot so két hop:

(DD.DLHHk — DD.‘:I;U }
oD,

blank
a

day 0,5 mm duoc dat vao dia thach méi giéng duoc
bom cting mét thé tich 1a 25 pL, st dung nudc cat
lam do6i chimg am, khang sinh Ampicillin duoc st
dung lam d6i chimg duong c6 khoi luong 10
ng/giéng, cudi cung 1a mau tht nghiém. Két qua
duoc danh gia bang cach do duong kinh tc ché su
phat trién ctia vi khuén trén dia thach trir di duong
kinh cta do6i chimg am [17]. Tat ca cac thi nghiém
thi nghiém duoc lap lai 3 lan.

2.5. Phuong phap phan tich s6 liéu

S6 liéu duoc xt Iy bang phan mém Excel va
thong ké bang phan mém SPSS 27.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh céc tinh chat va thanh phan caa
tinh diu sa Java tho

Cac tinh chat cta tinh dau sa Java tho duoc
x4c dinh bao gdm c6 tinh chat caAm quan, ty trong,
goc quay cuc, chi s6 khuc xa. Két qua duogc trinh
bay & bang 1.

* 100 —b

x dt

Bang 1. Cac tinh chat ctia tinh dau sa Java

Tinh chat

Két qua

Phuong phap danh gia

Tinh chat cdm quan

Dang 16ng trong su6t, mau vang, mui
thom nong sa dic trung

TCVN 8460-2010 [11]

Ty trong (20°C) 0,891 + 0,005 TCVN 8444-2010 [12]
Goc quay cuc (20°C) -2,5°+0,5 TCVN 8446-2010 [13]
Chi s6 khuc xa (20°C) 1,468 + 0,003 TCVN 8445-2010 [14]

Nhin chung cac tinh chat ctia tinh dau sa Java
duoc st dung trong nghién cttu dap ung Tiéu
chuén Viet Nam TCVN 11426:2016 ciing nhu tiéu
chudn ISO 3848:2016 vé tinh dau sa Java [18]. Cac
tinh chat nay ciing tuong tu nhu loai tinh dau sa
Java & Indonesia theo nghién citu cia W T Eden va
cs (2018) [19]. Két qua nghién ctru cho thay, mau
tinh dau nay phu hop dé st dung cho toan bo cac
cac thi nghiém ctia nghién ctu.

Thanh phan ctia tinh dau sa Java trong nghién
cttu nghién cttu duoc xac dinh biang phuong phap
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sic ky khi ghép khoi phd (GC-MS). Két qua phan
tich cho thay c6 20 ciu tit chinh trong tinh dau s
Java voi 97,7% tong thanh phan duoc xac dinh 1a d-
limonene, linalool, citronellal, isopulegol,
citronellol, neral, geraniol, geranial, citronellyl
acetate, eugenol, geranyl acetate, p-elemene, y-
amorphene, germacrene D, o-muurolene, &
cadinene, a-elemol, germacrene D-4-0l, y-eudesmol
va a-cadinol. Cac hop chat vi luong khac chiém
2,3%. Két qua phan tich thu duoc cho thdy, néng
do cao cua ba hop chat chinh quan trong vé mat
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thuong mai la citronellal (32,76%), geraniol
(17,29%) va citronellol (11,83%) chiém 61,88% téng
thanh phan tinh dau. Két qud nay cé su twong
déng voi mot s6 bao cdo khac vé thanh phan tinh
dau sa Java voi téng thanh phan 3 hop chat nay
trong tinh dau sa Java nam trong khoang 60 - 75%
[20, 21]. Két qua phan tich nay la co s dé tién
hanh qua trinh chung cat phan doan dé thu héi cac
phan doan giau 3 cau ti citronellal, geraniol va
citronellol.

3.2. Gian d6 mo ta sy thay ddi nhiét do san
phdm dinh theo thoi gian chung cit phan doan

Trong thi nghiém nay, su thay déi nhiét do
san phdm dinh theo thoi gian duoc ghi nhan bat
dau tr giot 10ng dau tién ngung tu tai binh nhan.
Nhiét do duoc ghi nhan lién tuc sau moi 1 phut.
Trong qua trinh chung cat, nhiét do pha hoi & san
phdm dinh tang lién tuc, qua trinh thi nghiém két
thuc khi nhiét do san phdm dinh giam 10°C. Thi
nghiém duoc tién hanh ¢ cac diéu kién ap suat
chan khong 60 mbar, cot dia 300 mm, cong suat
bép gia nhiét 150 W.
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Nhiét do hoi tai dinh cot (°C)
=
[]

0 10 20 30 40 50 60
Thoi gian (pht)

Hinh 1. Gian d6 nhiét do cta tinh dau sa Java
theo thoi gian chung cat

Gian d6 nhiét hinh 1 cho thay, su thay ddi
nhiét @6 san phdm dinh theo thoi gian c6 thé chia
thanh bon giai doan. Giai doan 1 véi khoang nhiét
do tir 72 - 118°C v6i khoang thoi gian chung cat 1a
7 phut, giai doan 2 v6i khoang nhiét do 119 -
122°C (15 phut), giai doan 3 véi khoang nhiét do
122 - 135°C (8 phut) va giai doan 4 véi khoang
nhiét do 136 - 142°C (22 phut). Gian do6 cho thay,
c6 hai giai doan khoang nhiét do san pham dinh
duoc duy tri 6n dinh 1a giai doan 2 (119 - 122°C) va
giai doan 4 (136 - 142°C). Doi chiéu voi khoang
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nhiét do san phdm dinh theo 4p suét chung cat,
giai doan 2 tuwong utng v6i phan doan giau
citronella va giai doan 4 tuong ung v6i phan doan
giau citronellol va geraniol. Giai doan dau tién
nhiét do san phdm dinh tang rat nhanh 72 - 118°C,
trong thoi gian ngan twong tmg vdi su c6 mat cta
cac cau t nhe trong tinh dau sa Java nhu
limonene va linalool, day la ciu tt c6 do bay hoi
cao c6 mat trong tinh dau sa Java ban dau voi ham
luong théap, do do thoi gian thu héi rat nhanh. Su
chuyén déi gitra 2 giai doan nhiét do 6n dinh &
khoang 122 - 135°C do su chuyén doi gitta cac
thanh phan tr phan doan 2 dén phan doan 4. Xu
huong bién d6i nhiét do san phdm dinh theo thoi
gian trong nghién ctru nay cé su twong dong voi
nghién ctru ctia Nguyén Trong Phuc Nguyén va cs
(2022) [22]. Dua vao két qua gian dé nhiét, cé thé
phan chia qua trinh nay thanh 4 phan doan khac
nhau, trong d6 phan doan 2 la phan doan giau ham
luong citronella va phan doan 4 la phan doan giau
citronellol va geraniol. Trong cac thi nghiém ti€p
theo, qua trinh chung cét sé thu nhan 4 phan doan
khac nhau dua vao su thay ddi cua nhieét do san
pham dinh. Bon phan doan nay duoc thu héi & bon
binh nhan khac nhau.

3.3. Anh hudng ctia 4p sudt chan khong dén
qua trinh chung cit phan doan tinh dau

Tinh dau noi chung khong 6n dinh nhiét, bi
phan hay hoac oxy hoa & nhiét do cao. Do do, quy
trinh chung cat duoc thuc hién & ap suat chan
khong dé giam nhiét do bay hoi ctia hon hop dé
bay hoi, tranh sy phan hty cac hop chat khong
bén nhiét trong tinh dau. Trong thi nghiém nay,
bon muc ap suat chan khong khac nhau 1a 20, 40,
60 va 80 mbar da duoc khao sat. Cac thi nghiém
duoc thuc hién & cot dia 300 mm va cong suat bép
gia nhiet 150 W. Két qua khéo sat ¢ bang 2 chira
rang viéc gidm 4p suat hé thong chung cat lam
giam thoi gian chung cat, ap suat van hanh thap
hon lam ting do bay hoi ctia hon hop chat long, do
d6 ddy nhanh qua trinh chung cit. O muc ap suit
thap nhat (20 mbar), tong thoi gian dé phan doan
cac hop chat 1a 36 phut, trong khi & ap suat 40
mbar 1a 45 phut, & ap suat 60 mbar 1a 52 phut va &
ap suat 80 mbar 1a 63 phut. Khoang nhiét do san
pham dinh trong qua trinh chung cat ting khi ting
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ap suét chung cét. O cac muc ap suat 60 mbar va
80 mbar, nhiét do diém soi trong cac phan doan
dao dong lan luot tir 72 - 142°C va 76 - 148°C. Tai 2
mutc ap suat nay, nhiét do & cac phan doan cudi
tang cao va quan sat & day binh chung c6 hién
tuong d6i mau, diéu nay cé thé duoc giai thich khi
nhiét d6 tang lén cao, mot s6 hop chat tinh dau co
thé bi phan hay va bién tinh dan dén chat luong
tinh dau khong én dinh. O cac mic ap suét 20
mbar va 40 mbar, khoang nhiét do thu hoi cac

phan doan tuong tmg la 60 - 118°C va 65 - 130°C.
Tai 2 mttc 4p suat nay, nhiét do thu héi cac phan
doan twong doi thap, thoi gian thu hoi nhanh va
khoéng c6 hién tuong phan hay nhiét & day binh
chung, c6 thé cho ra cac phan doan tinh dau dat
chat luong. Bén canh d9, thoi gian chung cat ngan
lam cho su that thoat tinh dau trong qua trinh
chung cat cing thap hon & hai mic ap suat 60
mbar va 80 mbar.

Béng 2. Anh hudng ctia 4p sudt dén thoi gian chung cét

Ap sudt (mBar) 80 60 40 20
Thoi gian (phit) 63+3 52+2 45+2 361
Khoang nhiét do (‘C) 76 - 148 72 - 142 65 - 130 60-118
Téng khoi luong cac phan doan (g) 140,0£2,5 | 1422+22 | 146£1.2 146+ 1,4
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Hinh 2. Khéi leong phan doan thu duoc theo cac ASCK khéc nhau

Khoi luong cac phan doan F1, F2, F3, F4
tuong tng voi cac muc ap suat khao sat khac nhau
duoc thé hién & hinh 2.

Dua vao hinh 2 cho théy ring, tai ASCK & 20
mbar, khai luong thu héi & phan doan F1 va F3 cao
hon so v6i cac muc ap suét con lai, diéu nay co thé
duoc giai thich, khi ap suat qua thap, do bay hoi
clia cac cau tir tang lén, dan dén cac hop chat co
xu hudéng bi 10i cuon theo trong qua trinh chung
cat, lam giam hiéu qua phan tach. Voi muc tiéu thu
hoi phan doan giau citronella (F2) va phan doan
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giau hon hop citronellol va geraniol (F4) nén tai ap
suat 20 mbar c6 thé lam giam do thu héi cac hop
chat muc tiéu. Ro rang, ap suat chan khong anh
huong dén thoi gian chung cat phan doan ciing
nhu hiéu suat thu hoi cac phan doan muc tiéu.
biéu nay da duoc quan sat thay & nghién ctu cta
Beneti va cs (2011) [4] vé anh hudng cta ap suat
chan khong dén viéc phan tach tinh dau sa va cam,
cho thay thoi gian chung cat thap hon c6 thé co
loi, ngoai nang suat cao hon, cac hop chat ctia tinh
dau tiép xdc véi nhiet do cao trong thoi gian ngin
hon, do d6 lam giam kha nang phan hay nhiét va
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da chi ra rang ap suat toi vu dé phan doan dau sa
la 5 mbar va tinh dau cam 1a 10 mbar. Trong khi
d6 nghién ctru ctia P6 Pinh Nhat va cs (2021) cho
thay, ap suat 50 mmHg la phu hop d€ phan doan
tinh dau sa chanh [23]. Tt cAc phan tich trén, c6
thé thay trong nghién ctru nay muc ap suat 40
mbar 1a phu hop dé thuc hién qua trinh chung cat
phan doan tinh dau sa Java, vira ddm bao khong c6
hién tuong qud nhiét, tinh dau bi phan hay vi
nhiét, vita ddm bao thu hoi t6t cac phan doan muc

tieu. Trong cac khao sat ti€p theo, ap suat 40 mbar
duoc chon dé khao sat cac yéu t6 anh hudng khac.

3.4. Anh hudng cia chiéu cao cot chung cit
dén qua trinh phan doan tinh dau

Anh hudng ctia chiéu cao cot phan doan chan
khong dén thoi gian phan doan, ham luong va do
thu hoi citronella trong phan doan F2 va rhodinol
(t6ng ham luong hoén hop citronellol va geraniol)
trong phan doan F4 da duwoc xem xét. Thi nghiém
duoc thuc hién ¢ ap suat chan khong 40 mbar,
cong suat bép gia nhiet 150 W. Két qua khao sat
dugc trinh bay & hinh 3.

100 - — 100
90 + + 90
g0 + + 80
70 4 170
< 60 1 + 60 "8
R + 50 %
s 401 140 5
T + 30
20 + + 20
10 + 110
0 0

Cot 200
ez % Citronella (E2)

D4 thu héi Citronella

Cét 300

Cat 400
o Rhodinol (F4)
D thu héi Rhodinol

Hinh 3. Ham luong va do6 thu hai citronella & phan doan F2 va Rhodinol & phan doan F4 khi st dung cac
cot chung cét khac nhau (200 mm, 300 mm va 400 mm)

Két qua cho thay, cot phan doan cang cao thi
thoi gian chung cat phan doan cang dai. Cu thé,
doi voi cac cot co6 chiéu cao 200 mm, 300 mm va
400 mm, téng thoi gian phan doan 1an luot 1a 40, 45
va 51 phut. Dai vdi cot co chiéu cao 200 mm, méic
du thoi gian phan tach ngan hon nhung muc do
phan tach 1a kém nhat, dan dén ham luong
citronella & phan doan F2 (68,1%) va ham luong
rhodinol & phan doan F4 (48,2%) 1a nhé nhat trong
3 loai cot. Doi voi cot 300 va 400 mm, kha nang
phan tach tot hon va ham luong citronella & phan
doan F2 lan luot 1a 78,1% va 80,2%, xu huong tuong
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tu ciing dugc quan sat & ham luong rhodinol thu
duoc & phan doan F4 1an luot 1a 65% va 71% . Nhin
chung, cot phan tach cang cao, kha nang phan
tach cang tot, ham luong cac hoat chat chinh trong
cac phan doan muc tiéu cang tang khi ting chiéu
cao cot. Do thu hdi citronella & phan doan F2 dat
gia tri cao nhat 1a 92,8% v6i ham luong citronella
dat 80,2% va do thu hoi rhodinol & phan doan F4
dat gi4 tri cao nhat 1a 81,3% voi ham luong 71,2%
khi stt dung cot chung cat 400 mm. Két qua nay
phu hop véi nghién ctu ctia Cahyani va cs (2019)
danh gia anh hudng ctia chiéu cao cot phan doan
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chan khong doi véi thanh phan phan doan ctia tinh
dau sa. Nghién ctru cho thay, chiéu cao cot phan
doan cang cao thi kha niang phan tach cang tot va
do tinh khiét ctia cac thanh phan chinh ctia dau sa
thu duoc cang cao [24].

3.5. Hoat tinh khang oxi hoéa ctia tinh dau tho
va cac phan doan

Cac mau duoc chuin bi cho phan tich gom:
tinh dau nguyen liéu tho, cac mau phan doan F1,
F2, F3 va F4. Két qua duoc trinh bay ¢ hinh 4.
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Hinh 4. Hoat tinh chdng goc tir do DPPH® (mg AAE/mL EO)

Hinh 4 cho thay, hoat tinh chong oxy hoa dua
trén kha nang khir goc tu do DPPH cta tinh dau sa
Java tho va 4 phan doan sau khi thuc hién phuong
phap phan doan. Cac phan doan nay duoc khao sat
co gia tri thay déi tir 2,8500 + 0,0378 dén 7,0186 +
0,0254 mg AAE/mL EO (p < 0,05) va sap xép theo
thtt tu tang dan nhu sau: Phan doan F1 (2,8500 +
0,0378 mg AAE/mL EO) < phan doan F2 (3,3277 +
0,0186 mg AAE/mL EO) < phan doan F3 (3,5589 +
0,0417 mg AAE/mL EO < tinh dau tho (6,5373 +
0,0657 mg AAE/mL EO) < phan doan F4 (7,0186 +
0,0254 mg AAE/mL EO). Phan doan 1 va phan

doan 2 c6 cac hop chat dé bay hoi nhat c6 trong
tinh dau sa Java véi thanh phan chinh goém d-
limonene va citronella cho thay, kha ning khang
oxi hoa thap nhat, thap hon so voi tinh dau tho ban
dau. Phan doan F3 voi nhiéu thanh phan khac
nhau c6 trong tinh dau ciing cho thdy, kha nang
khang oxi hoa thap hon so véi tinh dau tho. Kha
nang khang oxi hoa tot thé hién & F4, co thé lien
quan dén su c6 mit cua citronellol va geraniol
trong phan doan nay.

3.6. Kha ning khang khuén cta tinh diu thé
va cac phan doan

Bang 3. Két qua khang khuén ctia phurong phap khuéch tan dia thach

Pham vi ttc ché vi khuidn (mm)

Ampicillin Tho F1 F2 F3 F4
S. aureus 19,60 13,21 12,15 15,49 11,81 13,65
S. pneumoiae 17,27 12,58 12,05 14,03 10,84 13,76
E. coli 15,15 11,19 10,53 13,27 7,90 11,98
V. parahaemolytiais 20 14,68 12,27 15,48 11,36 14,94
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Kha nang khang khuén ctia tinh d4u sa Java
va cac phan doan (F1, F2, F3, F4) duoc tht
nghiém thong qua phuong phap khuéch tan dia
thach va chi tiéu x4ac dinh nong do tc ché toi
thiéu (MIC). Két qua thé hién & bang 3 cho thay,
cac mau déu co tac dung khang khuin doi voi ca
2 ching gram duong (S. aureus, S. peumoiae) va
2 chung gram am (E. coli, V. parahaemolytiais).
Puong kinh trc ché ctia cac phan doan duoc thé
hién theo thit tw F2>F4>Tho> F1>F3. Nhin chung
phan doan F4, c6 ham luong hén hop rhodinol
chiém 71,2% c6 kha nang khang khuén tot hon so
v6i cac phan doan F1, tho va F3. Phan doan F2, co6
hoat tinh khang khuén tot nhat diéu nay co thé 1a
do su hién dién cta 80,2% citronellal. O cac phan
doan khac nhau voi cac thanh phan khac nhau nén
dan dén kha nang khang khuén ctia cac phan doan
ciing thay déi, diéu nay cing da duoc bao céao
trong cac nghién ctu trudc day [25].

4. KET LUAN

Trong nghién cttu nay, phuong phap chung
cat phan doan chan khong duoc stt dung dé phan
doan tinh dau sa Java. Két qua cho thdy, ap suat
chan khong va loai cot chung cat anh huéng dang
ké dén qua trinh chung cat phan doan chan khong
tinh ddu sa Java. Ap suét chan khong 40 mbar va
chiéu cao ¢t dia 400 mm cho thay, kha niang phan
doan dé thu hoi cac phan doan giau citronellal va
rhodinol (hén hop citronellol va genariol) tot nhat
voi do thu héi citronella & phan doan F2 dat gia tri
cao nhat 1a 92,8% voi ham luong citronella dat
80,2% va @6 thu héi rhodinol & phan doan F4 dat
gia tri cao nhat 1a 81,3% v6i ham luong 71,2%. Tinh
dau sa Java tho va cac phan doan cta n6 (F1, F2,
F3, F4) cho thay, su khac biét vé ham luong thanh
phan ciing nhu cac hoat tinh sinh hoc ctia ching.
Phan doan F4 v6i thanh phan chinh gém
citronellol va genariol cho thay, kha nang khang
oxi hda cao nhat, trong khi d6 phan doan F2 voéi
thanh phéan chinh citronella cho thay, kha nang
khang khuan tot nhat trong cac phan doan.
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FRACTIONATING OF JAVA (Cymbopogon winterianus) ESSENTIAL OIL BY VACUUM
DISTILLATION AND EVALUATION OF BIOACTIVITIES OF FRACTIONS
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Le Xuan Tien"?, Le Thi Kim Phung"?2

! Faculty of Chemical Engineering, Ho Chi Minh City University of Technology (HCMUT)
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Summary

Java citronella essential oil (Cymbopogon winterianus) is a natural product with many biological
activities and is commonly used in the food and cosmetics industries. This work aims to evaluate
the use of vacuum fractional distillation to separate Java essential oil compounds, producing
essential oil fractions containing high citronellal and rhodinol (mixture of citronellol and
genariol) content. The effect of process parameters, namely vacuum pressure and type column on
the fractionation time, content, and recovery of citronellal and rhodinol in the fractions, was
investigated. The fractions were then evaluated for their antioxidant and antibacterial properties.
The fractionation of Java oils successfully provided four fractions, i.e., fraction 1 (F1), fraction 2
(F2), fraction 3 (F3) and fraction 4 (F4). GC-MS (Gas Chromatography-Mass Spectrometry)
spectra showed that the main compound contained in F2 fractions was citronella. Meanwhile, F4
was the main fraction for rhodinol recovery. The optimal conditions of the fractional distillation
system included a column height of 400 mm, and pressure of 40 mbar. These conditions
correspond to the highest total citronella content of 80.2%, with a recovery of 92.8% at the F2
fraction and the highest total rhodinol content of 71.2%, with a recovery of 81.3% at the F4 fraction.
Different Java essential oil fractions show different anti-oxidant and anti-bacterial properties.
Fraction 4 with main components including citronellol and genariol showed the highest
antioxidant capacity (7.0186 + 0.0254 mg AAE/mL EO). Meanwhile, the F2 fraction with the main
ingredient citronella showed the best antibacterial ability among the fractions and the original

essential oil.

Keywords: Essential oils, Java (Cymbopogon winterianus), fractional distillation.
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NGHIEN CUU CONG NGHE DAN PHU VAN LANG DOC
GO HUONG LEN BE MAT VAN DAN BE SAN XUAT
VAN SAN KY THUAT TREN THIET BI EP CAO TAN

Vit Huy DPai* *, Ta Thi Phuong Hoa!, Nguyén Thi Loan!,
Tong Thi Phuong!, Nguyén Thé Nghiép?, Tran Cong Chil

TOM TAT

Bai bao trinh bay két qua nghién cttu vé tng dung dong dién cao tan trong cong nghé tao van

san g6 ky thuat co 1op mat 1a van lang doc g6 Huong c6 chiéu day 3 mm lén bé mat van dan co

chiéu day 12 mm. Két qua xac dinh duoc quy trinh cong nghé dan phua van lang doc cé chiéu day

3 mm tir g6 Huong lén van dan dé san xuét van san ky thuat, trén thiét bi ép gia nhiét bang dong

dién cao tan. Quy trinh cong nghé bao gom cac budc co ban: Chuin bi nguyén, vat liéu; trang keo

va xép van; ép van phtt mat bang may ép cao tan; 6n dinh van; cit van; son UV. Chat luong van

san ky thuat duoc xac dinh bang cac tinh chat co ly ctia van san ky thuat theo cac tiéu chuin hién
hanh. Két qua xac dinh: Khéi luong riéng 0,78 g/cm?® @6 truong nd chiéu day van 4,36%; do bén
uon tinh 55,93 MPa; m6 dun dan hoi uon tinh 9025,63 MPa; do bén bé mat 1,1 Mpa.

Tt khoa: Thiét bi ép cao tan, d4n phu, vdn san ky thuat.

1. BAT VAN BE

Déan phtt mat bang van méng 1a dem nhitng
tdm van mong tir nhimg loai g6 quy, g6 c6 chat
luong tot dan ép lén trén bé mat cta van nén hodc
bé mat ctia cac chi tiét dang tdm, cong nghé nay
da co lich st tir rat lau, co kha nang lam cho bé
mat cta chi tiét, san phadm gitt duoc dic tinh wu
viét ctia gb, dong thoi tao ra dugc cam giac chan
thuc vé mau sic va van tho ctia go tu nhién [1].
Hien nay, dan pht mat boi van lang g6 van la mot
phuong phap trang sttc bé mat duoc st dung rong
rai. Qua trinh dan phu cac chi tiét tir go va vat lieu
g0 1a cong doan quan trong trong san xuat dé go
phu thuéc vao loai vat liéu dan phu va phuong
phép tng dung. Van nén la van ghép thanh, MDF,
van dam, composite g6. Trong nhitng nim gan
day, trén thé gioi da phat trién cac san phadm go
van san g6 ky thuat 2 16p, trong d6, 16p trén cling
la tdm g6 nguyén khoi, cht yéu duoc lam tir go co
chit luong cao nhu: G6 Sdi, Oc cho [2]; 16p nén
duoc lam bang nhitng loai g6 thong thuong hay vat
lieu g6 cong nghiép. Gia san phdm van san go ky

lTru(‘)rng Dai hoc Lam nghiép
* Email: huydai2003@yahoo.com
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thuat ré hon gia san goé tu nhién tir 20 - 30%, nén
tiét kiém duoc chi phi; tinh thAm my cao, béi vi ¢
16p bé mat bang gb tu nhién nhu san gd tu nhién.
Do 6n dinh cao hon san goé tu nhién, phu hop voi
nhiéu khong gian lap dit trong nha hon san go tu
nhién. Pa dang quy cach: day x rong x dai hay loai
g0, mau sic. Co thé tai st dung nhu san go tu
nhién va than thién véi moi truong. Véi nguon
nguyen lieu tir cac loai gb chat luong cao thi viéc
stt dung van san ky thuat tir nguon nguyeén liéu nay
da va dang c6 nhu cau 16n trén thi truong [2].

Hién nay, cac loai g6 quy hiém ngay cang can
kiet, viéc stt dung tiét kiem nguyeén liéu 1a cac loai
g0 c6 gia tri kinh té cao co y nghia quan trong
trong viéc tao viéc tao ra cac san phdm méi. Dong
dién cao tan duoc st dung rong rai trong cong
nghé san xuat do go voi vai tro 1a gia nhiét lam
nong thuc ddy qua trinh déng ran cta mang keo,
khong phu thuoc vao chiéu day cta vat liéu noi
ghép. Doi voi qua trinh dan phu voi vat lieu dan
phtt c6 chiéu day lon ap dung cong nghé gia nhiet
bang dong dién cao tan sé dem lai hiéu qua thiét
thuc. Thong thuong chi can vai phat tham chi 1a
vai chuc giay 1a co6 thé dat duoc yéu cau gia nhiét
dé cho keo doéng ran, chat luong dan dinh tot [3];
gia nhiét cao tan 1a bién phap ting téc do dan dinh
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duoc st dung réong rai & ngoai nudc voi cac dac
diém chu yéu la lam noéng rat nhanh dua vao cuc
ho4 phan tir dé gia nhiét, khong liéen quan dén
nang luc truyén dan va kich thuoc cua chi tiét gia
nhiét, vat lieu day cang c6 thé gia nhiét nhanh
trong thoi gian ngan [4]. Chinh vi vay, nghién ctru
cong nghé dan pht van lang doc gd6 Huong lén bé
mat van dan dé san xuat van san ky thuat trén thiét
bi ép cao tan 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

- Van moéng lang doc co6 kich thudc: 1.000 x
150 x 3 mm (dai x rong x day) tr g6 Huong
(Pterocarpus soyauxii). Van lang doc 1a két qua
nghién ctu cta dé tai cdp Bo Nong nghiép va
PTNT [2], duoc thuc hién theo quy trinh cong
nghé tao van lang doc trén thiét bi lang Marunalka

ctia Nhat Ban. Van lang doc c6 @9 nhan bé mat 80 -
85 um; Sai s6 chiéu day van lang doc trong pham
vi tir -0,04 mm dén +0,05 mm dap tmg duoc yéu
cau lam vat lieu dan pha. Do 4m 8 - 10%.

- Véan nén: Van dan tir go Keo, duoc gia cong
thanh van nén c6 kich thuoc: 1.000 x 150 x 12 mm
(dai x rong x day).

- Chat két dinh dung cho dan pht mat 1a keo
PVAc P115A. Keo PVAc P115A khong phat thai
formadehyde than thién v6i moi truong va nguoi
stt dung (keo trung tinh); keo PVAc P115A 1a keo
1 thanh phan dé st dung, c6 thoi gian bdo quan
dai trong diéu kién thuong, stt dung da muc dich
duoc st dung nhiéu trong san xuat do g6 (ghép
ngang, ghép mong, san xuat goé ghép nhiéu lop).
Thong so ky thuat ctia keo PVAc P115A duoc thé
hién & bang 1.

Bang 1. Thong s6 ky thuat keo PVAc P115 A

TT Thong so ky thuat keo PVAc bon vi Tri so6, dac diém
1 Dang ton tai Nhi tuong
2 Mau sic Trang sita
3 Ham luong kho % 35
4 Do nhot mPas 48.000 - 64.000
5 Do pH 4-5
6 Khoi luong riéng g/cm? 1,054
7 Thoi gian st dung nam 1
8 Doc tinh Khong
9 Tinh dé chay Khong
10 Mang keo Déo va trong

Nguon: Nha cung cap chat két dinh
- Van san ky thuat duoc tao ra gom: Lop nén 1a

van dan; 16p mat la van lang doc. Van san ky thuat
¢6 kich thude: 1.000 mm x 150 mm x 15 mm. Thiét
ké 2 10p cua van san dam bao tang d¢ 6n dinh cta
16p phtt san trudc nhitng thay ddi vé nhiet do va do

am.
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2.2. Phuong phap nghién ctru
2.2.1. Thurc nghiém
Thong s6 ky thuat dan pht van lang doc lén

bé mat van nén dugc thé hién & bang 2. Do 4m
van lang W = 8 - 10%;

Céc buoc thuc nghiém:
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+ Chuén bi van lang doc tir g6 Huong (do 4m
12 - 14%), kich thudc 1.000 x 150 x 3 mm (dai x
rong day).

+ Van nén: Van dan c6 chiéu day 12 mm dap
ung yéu cau ky thuat ctia van nén dung dé dan
phu. Kich thuéc van nén 1.000 x 150 x 12 mm (dai
x rong x day).

+ banh nhén 1am sach bé mit van nén

+ Trang keo PVAc lén bé mat dan ctia van nén
va van mat voi ham luong 180 — 200 g/m?.

+ Xép lop: Van mat - Van nén va dua lén ban ép
gia nhiét bing dong dién cao tan.

+ Tién hanh dan ép: Thong s6 ché do dan ép
ép gia nhiét bang dong dién cao tan duoc dua ra &
bang 2.

Bang 2. Thong s6 ché do dan ép phii van lang doc

Stt Thong s6 ché do ép Van lang doc g6 Huong
c6 chiéu day, S = 3 mm
1 Ap sudt ép P (Mpa) 1,2
2 Thoi gian ép t (phut) 5
3 Cong suat dong dién cao tan (KW) 20

+ Van san ky thuat sau khi dan ép duoc luu git nudc ctia moi dan, cuong d6 uon tinh, mo dun dan

dé 6n dinh trong moi truong tu nhién khoang 6 -
12 gio. Sau d6 tién hanh cat mau xac dinh tinh
chat: khoi luong thé tich, @0 bén dan dinh, do bén

Pl | o el

Lam noéng cao tan

| I L 8 I‘ 'F-l = +
Gia nhiét nhanh va
dong déu

hoi uon tinh theo cac tiéu chuin hién hanh.
2.2.2. Thiét bi d4n phu bang dong dién cao tin
- Neuyén ly dan phu

ik

B <y _J 5

-+ -+ ¥ M '_-l —
Yk 1P ~~

P & e N =

= = =

Gia nhiét tiép xtic théng thuong

- & -
A ah
Gia nhiét khong dong déu va khé
lam nong dén 161

Hinh 1. Nguyeén Iy gia nhiét bang dong dién cao tin
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Nguon: Vi Huy Pai va cs (2023) [2]
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Thiét bi

~“Van lang doc 3mm

tao song cao tan

Van dan 12mm

Mat ban ép dudi

Hinh 2. So @6 d4an pht van lang doc trén may ép gia nhiét bang dong dién cao tin

Nguon: Vi Huy Pai va cs (2023) [2]

Hinh 3. D4n pht van méng 1én bé mit van dan trén may ép cao tan

Gia nhiét cao tan 1a bién phap ting toc do dan
dinh duoc st dung rong rai & trong ngoai nuéc voi
cac dac diém cha yéu 1a lam nong rat nhanh dua
vao cuc hoa phan tir dé gia nhiét, khong lién quan
dén nang luc truyén dan va kich thuoc cta chi tiét
gia nhiét, vat liéu day cting c6 thé gia nhiét nhanh
trong thoi gian ngan [5]. Pay 1a vu diém néi troi
ctia cong nghé dan phu gia nhiét bang dong cao
tan doi voi cac loai vat lieu co chiéu day 16n. Qua
trinh dan pht bao gdom cac cong doan: Trang keo,
xép phoi, dua vao may ép, ép va thao ro san phdm,
6n dinh. Dan phti van moéng lén bé mat vat lieu gob
duoc thuc hién bang phuong phap ép gia nhiét
bang dién cao tan. Khi gia nhiét biang dong dién
cao tan cac phan tir nudc sé trd 1én quay cuc va bat
dau chuyén dong giita cac ban cuc (tinh bang triéu
lan/giay), tir d6 xuat hién ma sat va tao ra hién
tuong sinh nhiét do cao [6]. Dong dién cao tan chi
lam nong 16p keo dan, khong lam néng go6. Hinh 1
thé hién nguyén ly gia nhiét bang dong dién cao
tan va hinh 2 thé hién nguyén ly dan pha gia nhiét

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024

Nguon: Vi Huy Pai va cs (2023) [2]
bang dong dién cao tan. Khi ép dan pha & ap suat
cao tao do dong phang cua vat lieu khi dan ghép
[5].

- Thiét bi din phu gia nhiét bang dong dién
cao tan

Thiét bi dan pht gia nhiét bang dong dién cao
tan va cac thong so ky thuat co ban duoc thé hién
0 hinh 4 va bang 3.

bac diém thiét bi day chuyén ép pha gia nhiét
bang dong dién cao tan [3].

+ Thich hop cho mat ban van phong, van go
composite 3 16p, cong nghé ép van mong phu mat,
composite tAm ctra.

+ Chi dé gia nhiét lien két vat lieu, khong danh
cho toan bo chi tiét gia cong, khong giéi han do
day cda tdm 16i hodc khung, rut ngan thoi gian gia
nhiét va tiét kiem nang luong tiéu thu.

+ Thiét bi co thé duoc stt dung nhu mot may
doc lap, nhung ciing c6 thé duoc két noi voi day
chuyén san xuat lién tuc.
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Thiét bi ép cao tan c6 bang chuyén cap liéu
vao may ép va dua san phdm sau khi két thuc qua
trinh dan pha. Bang chuyén cap liéu, don lan luot

xép do, san xuat lién tuc. Trén bang 3 thé hién
thong s6 ky thuat ctia mdy dan pha gia nhiét bang
dong dién cao tan.

Hinh 4. May ép cao tin
Bang 3. Thong s6 ky thuat ctia thiét bi ép van méng gia nhiét bing dong dién cao tin

STT Thong so Gia tri
1 Thong s6 dong dién cao tan 380V, 50 Hz, 3 pha
2 Cong suat dong cao tan 20 KW
3 Tan so 6,78 - 27,12 MHz
4 Kich thudc ban ép 2.200 mm x 1.250 mm
5 Luc ép 16n nhat 50T

2.3. X4c dinh tinh chat van san ky thuat
- Khoi Iwong thé tich cua van san

Xac dinh khoi luong thé tich cta van theo
TCVN 5694:2014 [6].

Kich thuéc mau: Lx Wxt =50x 50 x t mm, &
day t = 15 mm

Cong thurc xac dinh: y, = % , g/cm?

Trong do: yg, 1a khoi luong thé tich cta san

phidm (g/cm?®); m 1a khéi luong mau (g); V 1a thé
tich mau (cm?).

- Ty Ié truong nd chiéu day vin

Ty lé truong né chiéu day ctua van duoc xac
dinh theo TCVN 12445:2018 [5].

Kich thuéc mau: Lx Wxt =50x 50 X t mm, &
day t =15 mm. Trén hinh 5a thé hién hinh anh xac
dinh @6 hut nudc cia van.

Ty 1é truong no chiéu day cua van duoc xac
dinh theo cong thic:

o — 401, x100%

Ay

K=

Trong d6: ay; 1a chiéu day mau truéc khi
ngam, a,, 1a chiéu day mau sau khi ngam trong
nuoc 24 gio.

N3

Hinh 5. Thuc nghiém x4c dinh tinh chat van san ky thuat duoc dan phi van lang doc
Ghi chu: a - Xac dinh do hiit nuoc; b - do kich thuoc; ¢ - xdc dinh do bén uon tinh.
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- Do bén uon tinh, modun dan hoi uén tinh

Xac dinh d@ bén uon tinh theo
TCVN 12446:2018 [7].

Kich thuéc mau: Ix wx t = 210 x 50 X t mm.

Trong do6: L 1a chiéu dai mau tht; w 1a chiéu
rong mau thur.

Cong thtc xac dinh: L = 10.t + 50 = 200 (mm).
Trén hinh 5c thé hién hinh anh xac dinh do bén
uoén tinh cta van.

- Xdc dinh chat luong din dinh (do bén bé
mat)

bé xac dinh kha nang dan dinh gitta bé mat
van nén va van lang doc, xac dinh do bén bé mat
theo TCVN 7756-10:2007 [8]. Tao ranh tron cé
duong kinh trong 35,7 £ 0,2 mm sé dugc khoét
xuyén qua lop vat lieu pha nhu thé nao do dé no

vita cham vao 16p dudi cua tdm, ranh sau khong
qua 0,3 mm bé mat tam.

Do bén bé mit, s,,,, tinh theo MPa, d6i voi moi
mau thir duoc xac dinh nhu sau:

Siw = F/S, MPa

Trong do: S dién tich bé mat vung tht kéo,
tinh bang milimét vuong (mm?). Két qua lay chinh
xac dén 0,01 MPa. Do bén bé mat cia tAm mau thi
la gi4 tri trung binh cong do6 bén bé mat cta cac
mau thir 14y tir tAm mau thir do.

Trong truong hop nay nghién ctru thit nghiém
do bén bé mat van lang doc doi voi van nén 1a van
dan go Keo co chiéu day 12 mm. Trén hinh 6 thé
hién hinh anh thuc nghiém xac dinh do bén dan
phti ctia van lang doc véi voi van nén.

Hinh 6. Thi nghiém x4c dinh ¢$ bén bé mit van lang doc

3. KET QUA NGHIEN CUU

3.1. Quy trinh cong nghé dan pha van lang
doc lén bé mit van d4an dé san xuit van san ky
thuat trén thiét bi ép cao tan

3.11. So do cong nghé

So d6 cong nghé dan phtt van méng lén cau
kién go theo phuong phap ép lién tuc gia nhiét
bang dong dién cao tin. Cong nghé dan phu van
lang doc lén bé mat van nén bao gom cac giai
doan: Chuén bi bé mat van nén; chuan bi van trang
tri; trang keo; x€p van; dan ép; 6n dinh. Cac giai
doan nay duoc trinh bay & hinh 7.

Van nén Trang keo
(van dan) » 1én bé mit
van nén
3
v
Keo dan Hepovan
PVAc ®

Dan phia Gia Son San
trén cong .| OV .| pham
may : ép so1

cao tin ranh

Van lang doc

Hinh 7. So d6 cong nghé ép phit1 van lang doc 1én bé mit van dan @é san xudt van san ky thuat
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3.1.2. Mo 14 céc thong so cong nghé
- Chuén bi nguyén, vat lieu

Chuén bi vdn nén: Truoc khi thuc hién qua
trinh dan phd, van nén la van dan can gia cong
danh nhén, xit Iy bé mat dat duoc cac yéu cau ky
thuat sau: Do 4m van nén 10 - 12%; do nhin bé mat
R < 60 pm; sai s6 chiéu day van nén + 0,2 mm; bé
mat sach, khong dau nhua

Chudn bi vdn mong lang doc: St dung van
mong lang doc co kich thudc 1.000 x 150 x 3 mm
(dai x rong x day) truoc khi dan pha can thuc
hién: Phan loai van lang theo dic diém van lang
xuyén tam, van lang ti€p tuyén, van lang ban
xuyén tam, ban ti€p tuyén; can kiém tra chat luong
van lang va thuc hién khau ghép va van lang dé
thuc hién qua trinh dan pha. D6 4m van lang 8 -
10%; chiéu day dong déu; van lang khong bi rach.
Cét van lang theo kich thudc yéu cau.

Chuan bi keo din: St dung chat két dinh
PVAc phai dap ting cac yéu cau ky thuat: Do nhat,
ham luong kho, do pH (thong so6 ky thuat duoc
trinh bay & bang 1). Luong keo trang 120 - 150

2

g/m’°.
- Trang keo va xép van

Yéu cau ky thuat khi trang keo: Vi tri trang
keo phai sach; keo phai duoc trai déu trén toan bo
bé mat cta van nén; dinh mutc luong keo trang
trén bé mat van nén ghép 120 - 150 g/m?® Trang
keo xong trong thoi gian 2 - 5 phut tién hanh dan
pht ngay vi dé lau bé mat keo bi kho, se mat 1am
cho moi ghép kém chat luong. Khi trang keo phai
dam bao dung thi tu da xép van lang.

Yéu cau ky thuat khi xép phoi: Xép phoi duoc
thuc hién bang viéc xép tht cong, doi véi dan pha
bang van lang khong can lop 16t. Trong trudng
hop can 16p 16t, huong cta lop 16t va ctia van lang
theo chiéu doc thé phai xép vudng goc véi nhau.

- Ep van pht mit trén may ép cao tan

Thuc hién dan pha van mong lang doc lén bé
mit van nén trén may ép gia nhiét bang dong dién
cao tan. Trén bang 4 thé hién thong s6 ky thuat
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dan phu van lang doc gia nhiét bang dong dién cao
tan.

Béang 4. Thong s6 ché d¢ dan phi van lang doc
chiéu day 3 mm gia nhiét bing dong dién cao tin

Stt Thong so ché do ép bonvi | Gia
tri
1 |ApsuitépP MPa |12
2 | Thoi gian ép t phut 5
3 | Cong suat dong dién cao | KW 20
tan
4 | Tan so dong dién cao tan | MHz 15

-On dinh van

Qua trinh dan pht gia nhiét bang dong dién
cao tan khong téa nhiét, do vay thoi gian lam
nguoi dé san phdm 6n dinh cé thé rut ngan xuéng
ttr 6 - 12 gid. Van nén sau khi dan pha van lang
duoc thuc hién cat van dé loai bo cac phan thira dé
tao kich thuéc va hinh dang yéu cau. Qua trinh
lam nguodi duoc thuc hién & diéu kién tu nhién,
nhiét do bang nhiét do moi truong. Yéu cau doi voi
cong doan lam nguoi: Tat ca bé mat cia san phdm
phai thoang khi; san phdm khong bi nit bé mat,
cong, vénh

-Son UV

Son UV la loai son dugc dung phuong phap
dong ran bang buc xa cuc tim (tia UV). Thuc hién
giai doan cong nghé son UV lén bé mat van san
dugc thuc hién trén day chuyén son UV chuyén
dung, theo d6 lop phtt bé mat van san go ky thuat
duoc pht 16p. Bé mat sau khi pht son UV ¢c6 chat
luong bé mat bong dep, mau sic dong nhat, bé
mat tAm van san gbé nhan min.

- Chat luong dan phu

Yéu cau chat luong dan phu luong dan phu
phai dap tmg cac yéu cau: Khong c6 hién tuong
tran keo cuc bo trén bé mat van nén; khong cé
hién tuong phong, rop, tach, nit van trang tri; bé
mit sau khi dan phti phai nhan, phang déu.

3.2. Két qua xac dinh tinh chit co ly van san
ky thuat

Két qua xac dinh tinh chat co ly ctia van san
ky thuat duwoc dan phu 16p mat van lang doc gob
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Huong c6 chiéu day 3 mm duoc xac dinh theo cac
tieu chudn hién hanh duwoc trinh bay & muc 2.3.
Két qua duoc xit ly thong ké va téng hop & bang 5.
Chat luong dan pht duoc xac dinh boéi phuong

phap danh gia cac thong s6 ngoai quan va do bén
bam dinh giira 16p mat va van nén. Két qua xac
dinh do bén bé mat duoc thé hién & bang 5.

Hinh 8. Van san ky thuat tir g6 Huong

Bang 5. Két qua x4c dinh tinh chat van san ky
thuat c6 16p mit van lang doc g6 Huong

TT Thong s6 ky thuat bonvi | Giatri
1 |Poam % 10,22
Khoi luong thé tich g/cm? 0,78
3 |Do truong nd cta van % 4,36
4 |D¢ bén bé mat N/mm? | 1,10
Do bén udn tinh N/mm? | 55,93
Mo dun dan héi uén tinh | N/mm? | 9.025,63

Vé ngoai quan: Bé mat van san ky thuat tir gb
Huong c6 mau sic ty nhién, do nhin, bong, 6n
dinh; khong bi cong vénh, bién dang. Do 4m van
san ky thuat dat gia tri 10,22% dap tng yéu cau lam
san pham noi that; khoi luong thé tich 0,78 g/cm?®
& cap do khoi luong thé tich trung binh. D¢ truong
nd chiéu day van & muc thap 4,36%; do bén dan
dinh gitra 16p mét va van nén (d6 bén bé mat) &
mtc 1,1 MPa l6n hon do bén bé mat theo yéu cau
la 0,8 MPa doi voi 1op phtt bé mat; khi gia nhiét
bang dong dién cao tan voi thoi gian tang lam cho
mang keo co kha nang dan trai tot hon, vat lieu
dan phua tré nén mém déo, do d6 lam tiang dién
tich tiép xuc gitta bé mat vat dan va van nén, qua
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d6 tang kha nang dan dinh. Hinh 8 thé€ hién hinh
anh san phdm van san ky thuat cé 1op mat 1a van
lang doc g6 Huong.

Két qua khao nghiém cho thay, tinh chat co Iy
ctia van san ky thuat én dinh, dap tng yéu cau st
dung trong xay dung va noéi that. Diéu d6 cho phép
két luan, quy trinh cong nghé 6n dinh va phu hop
voi san xuat van san gb ky thuat. Van lang doc cé
chiéu day 3 mm duoc stt dung lam 16p mat cho san
xuat van san ky thuat voi 1op nén 1a van dan go
Keo, da nang cao duoc tinh chat co ly va gia tri cia
san pham g6. Van san g6 ky thuat c6 cau tao tir lop
bé mat g6 tu nhién méng, l6p day bang van dan,
diéu nay lam cho van san it bi gian nd dudi tac
dong cta thoi tiét va do 4m.

4. KET LUAN

- bé xuat dugc quy trinh cong nghé dan phua
van lang doc co chiéu day 3 mm tir g6 Huong lén
bé mat van dan cé chiéu day 12 mm dé san xuat
van san ky thuat trén thiét bi ép gia nhiét bang
dong dién cao tan

- Chat luong van san ky thuat duoc xac dinh
bang cac tinh chat co ly ctia van san ky thuat theo
cac tieu chuédn hién hanh va dap tmg duoc yéu cau
stt dung. Két qua xac dinh: khoi luong riéng 0,78
g/cm?® do truong né chiéu day van 4,36%; do bén
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uon tinh 55,93 MPa; m6 dun dan hoi uon tinh
9025,63 MPa; do bén bé mat 1,1 MPa.
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STUDY ON THE PRESSING TECHNOLOGY OF LENGHTWISE SLICING ROSEWOOD
VENEER ONTO THE SURFACE OF ENGINEERED WOOD FLOORING USING HIGH
FREQUENCY PRESSING MACHINE

Vu Huy Dai', Ta Thi Phuong Hoa!, Nguyen Thi Loan’,
Tong Thi Phuong!, Nguyen The Nghiep?, Tran Cong Chit

! Vietnam National Forestry University

Summary

This article shower the results of study on the application of high - frequency pressing machine
on production of 2 - layer engineered wood flooring from a surface layer of 3 mm lenghtwise
slicing rosewood veneer to a 12 mm plywood. The technological parameter of gluing 3 mm
lenghtwise slicing rosewood veneer onto the surface of the plywood to produce technical flooring
on pressing equipment heated with high frequency current was determined. The technological
process includes following steps: Raw materials preparation; application of adhesive to coating
materials; pressing coated boards on high - frequency presser; board stabilization; cutting boards;
UV paint. The quality of engineered flooring was determined by the physical and mechanical
properties according to current standards. The density was 0.78 g/cm?; thickness swelling was
4.36%; static bending strength was 55.93 MPa; static bending elastic modulus was 9,025.63 MPa;

surface soundness was 1.1 MPa

Keywords: High frequency pressing equipment, coating materials, engineered wood flooring.
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NGHIEN CUU HIEN TRANG MOI TRUONG CUA MOT sO
VUNG NUOI HAU THAI BINH DUONG (Crassostrea gigas
Thunberg,1793) VA HAU CUA SONG (Crassostrea
rivularis Gould, 186 1) TAI TINH QUANG NINH

Nguyén Thi Quynh®", D6 Diang Khoa', Nguyén Thi Thuy’,
Théai Thi Héng Phuc?, Théi Thanh Binh!
TOM TAT
Hau Thai Binh Duwong (Crassostrea gigas Thunberg, 1793) va hau ctta song (Crassostrea rivularis
Gould, 1861) duoc nuoi trong moi trueong bién ho, do vay, ching luon chiu su tic dong ctia nhing
bién ddi cac yéu t6 moi truong tai viing nudi. Nghién ctru hién trang moi truong nuéi ctia hau
Thai Binh Duwong va hau ctra song 1a can thiét dé phuc vu phat trién bén vimg nghé nuéi cac doi
tuong nay. Dia diém nghién ctu tai huyén Van Don va thi xa Quang Yén, tinh Quang Ninh. Thoi
gian thuc hién tir thang 6 nam 2020 dén thang 5 nam 2021. Céc chi tiéu moi truong duoc theo doi
la: B6 man, nhiét do, DO, kiém, COD, BOD:, TSS, toc do dong chdy, do trong, thanh phan tao,
Vibrio sp. téng s6 trong nudc. Cac chi tiéu duoc thu mau dinh ky 1 1an/thang, méi huyén thu mau
& 2 x4, m6i xa thu mau & 3 diém nuoi nhuyén thé, téng s6 1a 144 mau/chi tieu. Két qua nghién
ctru cho thdy, cac chi tiéu moi treong hau hét trong ngudng gioi han an toan nuéi dong vat thuy
san. Mot s6 chi tiéu moi truong vueot nguong gidi han an toan va anh hudng 16n dén sirc khoé cta
hau nhu d6 man & thang 12 1én cao dén 30%0 khong phit hop cho su phat trién ctia hau ctra song,
mat do tdo trong thang 12 xu6ng thap nhat lam cho hau thiéu thitcc an, mat do vi khuan Vibrio sp.
téng so vuot 10°mg/1 & cac thang 10, 11, 3, 4.

Tt khoa. Moi trirong, nhuyén thé, Quang Ninh.

1. DAT VAN BE thiy san wéc dat 54.245 tan, bang 108,1% cung ky
. \ . Y . A bang 104,3% 5 ké hoach. T do, sa
Tinh Quang Ninh c6 bo bién dai 250 km, dién va bang . 0 fo Voi ,e oac ron% © .Sfm
, N 2 2 oA luong nuodi nhuyén thé wdc dat 22.985 tan, chiém
tich vung bién trén 6.000 km?, c6 trén 43.000 ha e un \ A .
\ - 3 e\ Lmr b A s mia 42,37% so voi tong san luong nuéi toan tinh. Cac
rung ngip man, chuong bai va bai tricu cé diéu < YRR N
N e e ~ o Al o . doi tuong nhuyén thé nuoi cht yéu la hau Thai
kién phat trién nuoi cac loai thiy dac san; cé vinh Binh Duone. hiu cira sone. neao hoa. neao wid. tu
Ha Long, Bai Tt Long, c6 nhiéu eo vinh kin gi6 1a 5 £, 1E » 1830 £1a,

, . A C hai, Bén Tre, dau [2]. Hau Thai Binh
moi truong thich hop dé€ nuéi trong, khai thac cac Di(yrrllga\;)a hi?l ng ;iao laa}lllai[ Ci()’i t?rl(lm ilhu Hén
loai hai san c6 gia tri kinh té cao [1]. Trong cac doi g g ong y

. < . thé c6 san luong lon nhat tai tinh Quang Ninh.
tuong thuy san nuoi trén bién thi nhuyén thé hai . , £ e Q R £ .
X Y 1x e s a1 A, Nam 2020, san luong nhuyén thé tinh Quang Ninh
manh vo la doi tuong thuy san kinh té quan trong . . A . .
, N s o ) . , la 25.216 tan, trong d6 hau Thai Binh Duong la
cua nganh thuy san tinh Quang Ninh. Theo bao 16.000 tin (twong duong 63.5% téng san luon
cao cta S& Nong nghiép va Phat trién nong thon ) g 8 03,0% g g

(NN&PTNT) tinh Quang Ninh nam 2018, dién tich r(lgllrlglen (;Es’ncui ; l;; ) éé?lau szﬁalzgﬁg lrilhi.oé)r(l) :ﬁg
nudi nhuyén thé 1a 3.694 ha, chiém 17,89% tong g g 19,9% tong e y

s N o , A cta tinh) [3].

dién tich nuéi toan tinh. Tong san luong nudi trong ) (3]
Hau dwoc nuodi tai cac vung ctra séng, vinh
trén bién 12 moi truong nuodi hd nén cac yéu té moi
s g , truong c6 anh huong rat 1on dén su sinh truéng va
' Truomg Cao dang Kinh té, K§ thuat va Thuy san , g.ﬂ X , £ T . g N
> Béenh vién Da khoa huyén Gia Lam, thanh phé Ha Noi phat trién ctia chiing. Mot s6 nam gan day do thoi
"Email: quynhfc@gmail.com tiét c6 nhiéu bién doi khac nghiét 1am anh hudng
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va gay chét hau & nhiéu dia phuong tai tinh Quéang
Ninh. Theo b4o cao cia SO NN&PTNT tinh Quang
Ninh nam 2019, hau chét, gidm nang suat & mot so
dia phuong nhu thi xa Quang Yén va huyén Van
bon do bao lon, mua lon, rét dam, nang nong...
Mua nhiéu lam gidm d6 man dot ngot; mat do nuoi
day lam tang rui ro, phat sinh dich bénh [4]. Nam
2017, hau nuoi & huyen Tién Yén bi chét tir 75 -
80%, mot trong nhitng nguyén nhan la d6 man cao,
nguodn thic an kém gay hién tuong hau chét, gay
va cham Ion [5]. Nghién cttu hién trang moi
truong nuodi va cac moi nguy cta hau sé 1a can ci
dé xay dung bién phap phong chong thiét hai gitp
cho dinh huong phat trién nghé nuo6i hau bén
ving.

Viéc diéu tra, danh gia hién trang moi truong
mot s6 viing nudi nhuyén thé hai manh vo tai tinh
Quang Ninh, trong d6 c6 vung nuéi hau Thai Binh
Duong tai huyén Van Don va hau cira song tai thi
x4 Quang Yén nam trong khuon khé ctia nhiém vu
khoa hoc cong nghé cap tinh “Nghién ciu bénh va
dich hai trén mot sé nhuyén thé hai manh vo nuoi
chi yéu tai Qudng Ninh va dé xuat gidi phdp
phong chong’.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat lieu

Mau nuoc duoc thu tai ving nuoi hau Thai
Binh Duong thudc huyén Van Don va ving nuoi
hau ctra song thuéc thi xa Quang Yén, tinh Quang
Ninh.

Thoi gian nghién ctu tir thang 6/2020 dén
thang 5/2021.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap thu mau

bia diém thu mau moi truong tai viing nudi
hau Thai Binh Duong thuoc xa Ban Sen, xa Thang
Loi, huyén Van Don; ving nu6i hau cira song
thuoc phuong Minh Thanh, xa Hoang Téan, thi xa
Quang Yén. M6i xa thu mau ¢ 3 khu vue nuoi khac
nhau.

Phuong phap thu mau va bido quan mau nudc
phéan tich cac chi tiéu moi truong theo TCVN 6663-
3:2008 [6].

2.2.2. Phurong phap phan tich cdc chi tiéu moi
truong

Viéc danh gia hién trang moi truong nudc cua
mot s ving nudi nhuyén thé hai manh vo duoc
tién hanh véi tan suit 1 lan/thang. Cac chi tiéu
phan tich bao gdbm: P6 man, kiém, COD, BOD,,
TSS, toc do dong chay, thanh phan tao, Vibrio sp.
téng s6 trong nuoc.

S6 luong mau thu: 3 diém x 2 xa x 2 huyén x
12 thang = 144 mau/chi tiéu.

Chi tiéu nhiét do, do trong, DO duogc do véi tan
suat 2 1an/ngay (sang 6 - 7 gio; chiéu 2 - 3 gio).

Cac phuong phap phan tich cac chi tiéu moi
truong theo Thong tu s6 24/2017/TT- [7] (Bang
1).

Béang 1. Phuong phap do va tan suit do cac chi tiéu méi truong

TT Chi tieu Phuong phap do Tan suat do

1 Nhiét do Nhiet ké 2 1an/ngay (sang 6 - 7 gi¥; chiéu 2 - 3 gio)
2 Do trong Dia Secchi 21an/ngay (sang 6 - 7 gio; chiéu 2 - 3 gio)
3 Oxy hoatan (DO) | Test do oxy hang Aqua D.O. 2 1an/ngay (sang 6 - 7 gi; chiéu 2 - 3 gio)
4 | Do min Khuc xa ké Do 11an/thang

5 Kiém TCVN 6636:1-2000 [8], [7] Do 1lan/thang

6 COD TCVN 6491: 1999 [9], [7] Do 1lan/thang

7 BOD; TCVN 6001-2-2008 [10], [7] Do 1lan/thang

8 | TSS TCVN 6625:2000 [11], [7] Do 11an/thang

9 | Toc do dong chay gjzvatiﬁ FE);:{[’I?OOI dong  chay Do 11an/thang
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10 | Thanh phan tao SMEWW 10200B:2012 [12], [7] | Po 1 lan/thang
11 | Vibrio sp t0ng S0 | 1 oyN 7005.1:2008 [13] Po 1 lin/thang
trong nuwoc

2.2.3. Phuong phap xir Iy so'liéu

Stt dung phan mém Excel 2021 dé tinh gia tri
trung binh, do léch chuin, gia tri lon nhat, nho
nhat cac chi tiéu moi truong, biéu thi su bién thién
ctia cac chi tiéu moi truong thong qua cac do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ciru mot s6 yéu t6 moi
truomg nudi hau cilra séng tai thi xa Quang Yén

3.1.1. Yéu t0 thuy Iy, thuy hod

Céc yéu t6 moi truong vung nudi hau ctra song
tai thi xa Quang Yen duoc thé hién & bang 2.

Bang 2. S6 liéu trung binh va do léch chuén cac yéu t6 méi truong viing nuéi hau tai thi xa Quang Yén

Chi tieu Phuong Minh Xa Hoang Tan Nguong moéi truong
Thanh nuoi phu hop
Do man (%o) 21+4,15 19+ 7,29 5-239
pH 7+0,33 7,1 £0,24 6,5-8,50®
Kiém (mg/1) 94 + 10,47 95+ 8,24 -
NH,; (mg/1) 0,005 + 0,003 0,006 = 0,003 -
TSS (mg/]) 21,6 6,48 40,8+ 9,26 <501M®
COD (mg/1) 34+1,14 3,8 £0,66 <10@
BOD; (mg/]) 2,2+0,91 2,5+0,5 < 4@
Toc do dong chay (m/s) 0,2 £ 0,026 0,2 0,026 0,2-0,4m/s®
Sang: 5,6 £ 0,34 Sang: 5,5+ 0,34
DO (mg/1) . . 4-6mg/1®
Chiéu: 6 £ 0,27 Chiéu: 5,9+ 0,37
Sang: 5,6 £ 0,34 Sang: 5,5+ 0,34
Nhiét do (°C) X X -
Chiéu: 6 £ 0,27 Chiéu: 5,9 + 0,37
Sang: 113,4+24,04 | Sang: 63,9 + 24,49
Do trong (cm) . A -
Chiéu: 25,4 + 5,189 Chiéu: 64 + 24,53

Ghi chi: (1): Quy chuan ky thuat Quoc gia QCVN 10-MT:2015/BTNMT vé chat lwong nudc bién
[14]; (2) Quy chudn ky thuit Quoc gia QCVN 08-MT:2015/BTNMT vé chat lrong nudc mat [15]; (3):
Huong din tam thoi nuéi hau ciia song bang giin bé cua tinh Quang Ninh [16]; (4): Quy chuan ky thuat
Quoc gia QCVN 10:2023/BTNMT vé chat lirong nuoc bién [17].

Két qua nghién cttu & bang 2 cho thay, su bién
dong yéu t6 moi truong tai ving nuodi hau ctra song
& xa Hoang Tan va phuong Minh Thanh, thi xa
Quang Yeén. Trong dd, cac yéu to nhiet do, do
trong, oxy hoa tan duoc do trong ngay. Pay la
diém moi ctia nghién ctru nay so v6i cac nghién
cuu trudce day.

Nhiét do trong nuwdc ctia vung nudi hau cira
song tai phuong Minh Thanh va xa Hoang Tan dao
dong tr 12,5 - 33,8°C, nhiét do trung binh sang,
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chiéu lan luot 1a 23,4 + 5,84°C dén 26,8 + 6,11°C,
nhiét do thap nhat vao thang 1. Nhiét do 1a yéu to
anh hudéng dén toc do sinh truong cua hau ctra
song. O vung nhiét déi hau ctra song 16n nhanh,
phat trién quanh nam, vung on déi qua trinh sinh
truong dién ra vao mua xuan heé, mua dong hau
gan nhu khong sinh trudng [16].

Do trong tai phuong Minh Thanh cao, dao
dong tir 82,7 - 150,2 cm, trung binh sang, chiéu lan
luot 1a 113,4 + 24,04 cm va 113,3 + 24,27 cm. Tai xa
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Hoang Tan, do trong thap, dao dong tir 26,9 - 98,6
cm, trung binh sang, chiéu lan luot 1a 63,9 + 24,49
cm va 64 + 24,53 cm. Do trong thiap do phu sa
trong nudc nhiéu c6 thé mang lai nhiéu nguon
thitc an cho hau nhung cing 1a diéu kién dé sinh
vat bam phat trién, tang dich hai ctia hau.

Ham luong oxy hoa tan trong nuwdc dao dong
tir 4,7 - 6,3 mg/1, trung binh sang, chiéu 1an luot 1a
5,5 = 0,34 mg/1 va 6 + 0,27 mg/1. Thoi diém oxy
hoa tan thap nhat trong nam vao thang 10, 11, 3
khi @0 suwong muoéi nhiéu, dong nudc trao doi
trong vinh thap. Thang 3 1a thoi diém hau dat kich
co thuong phdm, cac ho gia dinh ti€én hanh thu
hoach dé giam mat do va tranh ri ro ctia moi
truong khi cé su chéch léch nhiét do ngay va dém
O thoi diém giao mua, ham luwong oxy thap do
suong mu.

D06 man & khu vuc nuoi hau tai xa Hoang Tan
dao dong tir 8 - 30%., trung binh la 19 + 7,2%o;
phuong Minh Thanh dao dong tir 14 - 26%o, trung
binh 1a 21 + 4,15%.. P6i v6i hau ctra song do man
thich hop tit 5 - 23%. [16]. O’ xa Hoang Tan, thang
12 d6 min cao nhat dat 30% vuot qud nguong
thich hop ctia hau ctra song 1a 130,4%, s6 thang co
do man trén 23%0 1a 5 thang, tir thang 10 dén thang
3 nam sau. Tai phuong Minh Thanh, d6 man cao
nhat 1a 26%o, vuot nguong thich hop cta hau la
113%, s6 thang c6 d6 man tir 23%0 tré len 1a 7
thang, tir thang 11 nam trudc dén thang 5 nam sau.
bay 1a diéu kién song khong thuan loi cho hau ctra
song. Két qua diéu tra cho thay, thoi diém do man
tang cao 30%o c6 hién tuong hau chét. Bé han ché

anh hudng ctia d0 man, nguoi nuodi hau thuong di
1ong nuoi dén khu vuc c6 d6 man phu hop hon voi
hau ctra song. Tuy nhién, viéc di chuyén 1ong lam
can tré giao thong duong thuy va gap kho khan
cho viéc quan ly mat nudc cta nguoi dan. Trudce
day, hau ctta song duoc nuo6i khoang tir 8 - 10
thang la thu hoach, nhung hién nay thoi gian nuéi
da kéo dai 12 thang trd lén, viéc tranh nhing
thang c6 d6 man cao khong thuc hién duoc néu
khong thuc hién di chuyén long. Do vay, can xem
xét lai mat do tha nuoi, chat luong con giong, ky
thuat cham sdc... dé thoi gian nuo6i hau duoc rut
ngan, tranh nuéi hau trong thang c6 6 min tang
cao ma khong phai di chuyén 1ong.

Céc chi tieu moi truong khac nam trong gidi
han an toan cho dong vat thuy san nuéi theo cac
quy dinh hién hanh cta Viét Nam. Tuy nhién, chi
tiétu TSS trong thang 9 tai xa Hoang Tan vuot
nguong gioi han 50 mg/1 (64,7 mg/1 vuot 129,4%),
thoi diém nay hau phat trién binh thuong, do kiém
anh huong 16n dén su phat trién caa hau, vé co
ban thi do kiém trung binh ctia xa Hoang Tan 1a 95
+ 8,24 mg/1 dao dong tir 83 - 107 mg/1; phuong
Minh Thanh trung binh 94 + 10,47 mg/1 dao dong
tir 71 - 108 mg/1, thoi gian thang 9 khi mua mua
bao dén, giai doan hau dat kich co truong thanh
lam tiéu hao kiém, do kiém thap duoi 80 mg/1.

3.1.2. Yéu t6 sinh hoc

Két qua nghién ctru vi khuan téng s6 Vibrio
sp. trong nudc vung nudi hau cira song tai Quang
Yén duoc thé hién & bang 3.

Béng 3. Mat do vi khudn Vibrio sp. tdng s6 (cfu/ml) trung binh tai viing nu6i hau cira song thi x4 Quang Yén
bia |Thang| Thang | Thang | Thang |Thang| Thang |Thang|Thang | Thang | Thang | Thang | Thang
diém | 6 7 8 9 10 11 12 1 2 3 4 5
E;I?ng 715 [17.2000| 263 | 737 | 252 | 177 | 163 | 318 | 488 | 1.740 | 880 | 297
Minh

Thanh| 240 | 3667 | 198 [11.433| 361 | 375 | 107 | 172 | 295 | 362 | 603 | 763

Bang 3 cho thay, tai xa Hoang Tan, thang c6
mat do vi khuan 1on nhat 1a thang 7 va thang 3, cac
thang khac c6 mat do vi khuan trong ngudong an
toan cho nuoi hau. Xa Hoang Tan la vung cka
song, thoi diém thang 7 do man len xuong that
thuong, nhiét do tang cao la mét trong nhing
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nguyén nhan 1am vi sinh vat phat trién. Theo két
qua quan sat thuc té, thang 3 1a thang c6 cac hoat
dong thu hoach, thoi tiét nhiéu swong mudi, oxy
hoa tan xu6ng thap, tai khu vuc nay co hién tuong
dong vat thuy san (ca, tom...) chét nhiéu gay o
nhiém nuodc tao diéu kién cho vi sinh vat phat
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trién. Bén canh d6, dién tich gian bé nuoi hau gan
nhu pha kin mat nuéc can tréd su hoa tan oxy vao
trong nuoc khi thoi tiét am u. Vi vay, viéc quy
hoach lai mat do nuoi la rat can thiét, 1a giai phap
cho su phat trién an toan cta hau.

Tai phuong Minh Thanh, hau hét cac thang c6
mat d¢ vi khuan Vibrio sp. trong nguong an toan la
duoi 10° cfu/ml, chi c6 thang 9 mat do vi khuin
lén cao 11.433 cfu/ml vuot nguong gidi han 10°
cfu/ml. Day 1a thoi diém giao muia thuan loi cho vi

khuan phat trién, & thoi diém nay cac hoat dong
thu hoach dién ra nhiéu trong thang 9 do truéc do
nguoi dan phai ngimg hoat dong vi dich Covid - 19.

Thanh phan tio: Ca hai ving nuéi hau ctra
song thugc phwong Minh Thanh va xa Hoang Tan
déu co6 4 nganh tao (Silic, Lam, Giap, Luc). Trong
do, téng so loai cua xa Hoang Tan 1a 49 loai,
phuong Minh Thanh 1a 48 loai. Két qua thé hién &
bang 4.

Bang 4. Thanh phin nganh tdo, s6 loai tio trong nuédc viing nudi hau cira song tai thi xa Quang Yén

Nganh Xa Hoang Tan Phuong Minh Thanh
1 Ty lé bat gap 1 Ty lé bat gap
So loai i i So loai ‘ '
(%) (%)
Tao Silic (Bacilariophyta) 36 73,5 33 68,7
Tao Lam (Cyanophyta) 10,2 14,6
Tao Giap (Pyrrophyta) 6 12,2 6 12,5
Tao Luc (Chlorophyta) 4,1 4,2
Téng 49 100 48 100
—e—Hoang Tan —— Minh Thanh
250
s
E 200
E 150
%
S 100
=
2 so
0
bﬁo 5 o ;:\’ QN \Qﬁ’w \\‘\\’ \"'fw“ .\q\\ ”)n’w . "h\v g?ﬁo .“"'ﬂ}v
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THOI GIAN

Hinh 1. Sy bién dong ctia mat do tao tai vitng nuéi hau thi xa Quang Yén

Khi so sanh két qua ctia nghién ctru nay voi
danh muc cac loai tao l1a thitc an cho dong vat thuy
sinh ctia Hoang Thi Bich Mai va cs (2010) [18] &
x4 Hoang Tan c6 12 loai tao (Skeletonema

costatunr,  Coscinodiscussp.; Cyclottela  sp.;
Navicuala placentula, Navicula sp., Nitzchia
socialis, Nitzchia longissima, Nitzchia sp;

Thalassiora sp; Chaetoceros sp.; Chlorella sp.;
Scenedesmus quadricauda) co6 gia tri lam thic an

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024

tot cho dong vat thuy sinh noi chung va nhuyén
thé noi rieng chiém 24,5%, & phuong Minh Thanh
co 13 loai tao (Skeletonema costatum;, Cyclottela
Sp; Navicuala placentula, Navicula sp; Nitzchia
socialis, Nitzchia sp.; Thalassiora sp.; Chaetoceros
muelleri, Chaetoceros affinis, Coscinodiscus sp.;
Coscinodiscus sp.; Chlorella sp.; Scenedesmus
quadricauda) chiém 27,1%. S6 luong loai tdo co gia
tri lam thic an cho dong vat thuy sinh néi chung
va nhuyén thé ndi riéng 1a thap.
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Trong 6 loai tdo giap dugc phan loai khi so
sanh voi danh sach cac loai tdo gay hai, phat hién
x4 Hoang Tan c¢6 2 loai (Ceratium
furca,Procentrum sp.) chiém 4,1%, phuong Minh
Thanh c¢6 1 loai (Procentrum sp.) chiém 2,1%.

Mat do tdo tai diém nuoi hau & thi xa Quang
Yeén thé hién & hinh 1. Mat do to tai xa Hoang Tan
trong qué trinh nghién cttu cho thay, cao nhat &
thang 5 nam 2021 (230 th/ml) va thap nhat la thang

Tai phuong Minh Thanh, mat do tdo cao nhat
& thang 5 nam 2021 (214 tb/ml) va thap nhat la
thang 12 nam 2020 (63 tb/ml).

3.2. Két qua nghién ctru mot s yéu t6 moi
truomg vung nuéi hau Thai Binh Duwong thudc
huyén Van Dén

3.2.1. Yéu to thuy ly, thuy hod

Cac yéu t6 moi truong vung nudi hau Thai
Binh Duong thuoc huyén Van Dén duoc thé hién &

12 nam 2020 (75 th/ml).

Bang 5. SO liéu trung binh va d9 léch chuin vé cic yéu t6 méi trudng viing nudi hau tai huyén Van Pon

bang 5.

Chi tiéu Xa Thang Loi Xa Ban Sen Nguong moi truong
nuo6i phu hop
Do man (%o) 30,5+ 0,98 30,7+ 1,29 5-309
pH 7,7+0,33 7,6 +£0,35 7,5-8,50-@
Kiém (mg/1) 101 + 6,08 106 + 6,23 .
NH, (mg/1) 0,008 + 0,006 0,007 + 0,004 .
TSS (mg/1) 26,2 +5,57 248+75 <501-0O
COD (mg/]) 2,0+£0,71 1,9 + 0,64 <10?@
BOD; (mg/1) 1,3+0,48 2,5+0,5 <4@
Téc do dong chay (m/s) 0,2+ 0,036 0,23 +0,037 0,2-04m/s?
DO (mg/1) Sang: 5,1 £0,2 Sang: 5,2+ 0,11 > 5 mg/] D@
Chiéu: 5,5 0,32 Chiéu: 5,8 + 0,32
Nhiét d6 (°C) Sang: 23,8 + 5,81 Sang: 23,7 5,71 7-35°C®
Chiéu: 26,1 + 5,67 Chiéu: 26,0 + 5,68
Do trong (cm) Séng: 168,1 + 25,19 Sang: 177,9 £ 23,0 -
Chicu: 1702398 | Cpidy; 181,6 +22.7

Ghi chi: (1): Quy chuan ky thuat Quoc gia QCVN 10-MT:2015/BTNMT vé chat lwong nudc bién
[14]; (2): Quy chuan ky thuat Quoc gia QCVN 08-MT:2015/BTNMT vé chat hirong nuoc mat [15]; (3)
Quy chuan ky thuat Quoc gia QCVN 10:2023/BTNMT vé chat lrong nuoc bién [17]; (4) Gido trinh mo

dun nuoi hau thuong pham [19].

Két qua & bang 5 thé hién su bién dong ctia
cac yéu t6 moi truong tai cac diém quan trac nuoi
hau Thai Binh Duong tai xa Thang Loi va xa Ban
Sen, huyén Van Pén. Cac chi tiéu moi truong tai
ving nudi hau nam trong gi6i han an toan cho
dong vat thuy san theo cac QCVN vé chat luong
nudc mat va chat luong nuoc bién ciing nhu diac
diém sinh hoc ctia hau Thai Binh Duong. Nhiét do
dao dong 13,3 - 32,9°C, nhiét do trung binh nam
theo sang, chiéu lan luot 1a 23,8°C + 5,81 va 26,1°C

168

+ 5,67, nhieét do thap nhat vao thang 1. Nhiét do
phu hop véi hau Thai Binh Duong tir 7 - 35°C, do
vay nhiét do & huyén Van Pén phu hop voi hau
Thai Binh Duong [19].

Do trong tai huyén Van Dén dao dong 142,1 -
231,9 cm. Do trong trung binh nam theo sang,
chiéu lan luot 1a 168,1 + 25,19 cm va 181,6 + 22,7
cm. Ham lwong oxy hoa tan dao dong 4,7 - 6,4
mg/]; trung binh nam theo sang, chiéu lan luot 1a
51+ 0,2 mg/1 va 5,8 + 0,32 mg/l. Diéu kién thoi
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tiét & cac thang giao mua nhu thang 11, 2, 3
thuong co hién tuong suong mudi, swong mi1, ham
luong oxy hoa tan duoi 5 mg/1. Doi chiéu két qua
quan tric ctia Chi cuc Thuy san tinh Quang Ninh
cung thoi diém tai ving nuoi nhuyén thé ¢ xa
Thang Loi va xa Ban Sen két qua do ham luong
oxy hoa tan c6 két qua tuong tu [20].

Két qua nghién ctru cho thay, toc do dong
chay dao dong tir 0,13 - 0,3 m/s, tai xa Thang Loi
trung binh la 0,2 = 0,036 m/s; tai xa Ban Sen la

0,23 + 0,037 m/s. Toc do dong chay thap nhat la

0,13 m/s vao thang 11 tai xa Thang Loi. Theo bao

cao cta Hiép hoi Nuoi bién Viet Nam, toc do dong

chay & vinh Ha Long, Bai Tk Long 1a 0,05 - 0,4

m/s, & cac ludng lach c6 thé len dén 1,0 m/s [21].
3.2.2. Yéu t0 sinh hoc

Két qua nghién ctru vé vi khuén téng s6 Vibrio
sp trong moi truong vung nudi hau Thai Binh
Duong & huyén Van Doén duoc trinh bay & bang 6.

Bang 6. Mat d vi khuin Vibrio sp. t6ng s6 (cfu/ml) trung binh tai viing nuéi hau tai huyén Van Dén

bia diém | Thang | Thang | Thang | Thang | Thang | Thang | Thang | Thang | Thang | Thang | Thang | Thang
6 7 8 9 10 11 12 1 2 3 4 5

BanSen | 348 | 398 | 493 | 787 | 2478 | 867 | 204 183 193 888 | 1.259 | 453

Thang

Loi 282 | 280 | 280 | 587 |2.243|1.833 | 507 193 235 547 | 1.153 | 583

Theo két qua nghién ctu & bang 6, thang 10,
11, 3, mat do vi khuan & mot s6 diém nuodi co vuot
nguong an toan 1a 10° CFU. Trong thoi gian nay,
mot s6 ngay oxy hoa tan thap hon 5 mg/l. Cac
thang giao mua 1a thoi diém thich hop dé vi khuin
phat trién. Day 1a thoi gian hau thu hoach ¢ cac
diém nudi ctia huyén Van Don. Khi thu hoach thi
mot luong loén mun ba hitu co duoc tach ra tir day
hau roi xuong nudc bién tao diéu kién cho cac vi
sinh vat phat trién.

Vi vay, & ting vung nudi nén c6 quy hoach
nuoi theo mua hay theo thoi gian va mat do phu
hop dé vu nuoi dat hiéu qua cao nhat.

Thanh phéan tdo tai khu vuc nuo6i hau Thai
Binh Duong thuoc huyén Van Dén duoc thé hién &
bang 7. Két qua nghién ctru cho thay, co6 4 nganh
tao (Silic, Lam, Giap, Luc). Téng so loai tai xa
Thang Loi 42 loai, xa Ban Sen 42 loai.

Béng 7. Thanh phan nganh tio trong viing nuéc nuéi hau Thai Binh Duong tai huyén Van BPon

Nganh Xa Ban Sen Xa Thang Loi
S6 loai Tylebatgap (%)| Soloai |Tyle bat gap (%)
Tao Silic (Bacilariophyta) 26 61,9 28 66,7
Tao Lam (Cyanophyta) 11,9 4 9,5
Tao Giap (Pyrrophyta) 9 21,4 19,0
Tao Luc (Chlorophyta) 4,8 2 4,8
Tong 42 100 42 100

Khi so sanh két qua ctia nghién ctru nay voi
danh muc cac loai tao 1a thitc an cho dong vat thuy
sinh ctia Hoang Thi Bich Mai va cs (2010) [18], xa
Ban Sen c6 10 loai tdo (Skeletonema costatums,
Cyclottella sp.; Chaetoceros calcitrans,
Chaetoceros  ditymus, Chaetoceros  teres;
Chaetoceros mulleri, Chaetoceros sp.; Nitzschia
sp.; Chlorella sp.; Scenedesmus quadricauda, cé
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gia tri lam thuic an cho dong vat thuy sinh noi
chung va nhuyén thé ndi riéeng va chiém 23,8%, xa
Thang Loi c6 13 loai tdo (Cyclottella sp.;
Chaetoceros  mullerri  Chaetocero  affinis,
Chaetoceros sp.; Skeletonema costatunz, Nitzschia
sp; Navicula sp.;, Chaetoceros calcitrans,
Chaetoceros ditymus, Navicuala placentulz,
Coscinodiscus sp.; Chlorella sp.; Scenedesmus
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quadricauda) c6 gia tri lam thic an cho dong vat
thuy sinh néi chung va nhuyén thé néi riéng va
chiém 30,9%. So luong loai tdo co gia tri lam thic
an cho cac loai dong vat thuy sinh néi chung va
nhuyén thé noi riéng 1a thap.

Trong 9 loai tao giap gay hai dugc phat hién,
xa Ban Sen cé 3 loai (Ceratium furca, Ceratium
macroceros, Dinophysis tripos) chiém 7,1%, xa
Thang Loi c6 2 loai (Ceratium furca; Ceratium
macroceros) chiém 4,8%.

Mat d6 tao tai ving nuoéi hau tai huyén Van
bon: Mat do tdo & xa Ban Sen cao nhat 1a thang
5/2021 (142 tb/ml), tiép dén la thang 4/2021 (113
tb/ml) va thap nhat 1a thang 12/2020 (59 tb/ml).
Mat do tdo & xa Thang Loi cao nhat 1a thang
5/2021 (151 tb/ml), tiép dén 1a thang 4/2021 (127
th/ml) va thap nhat 1a thang 12/ 2020 (63 th/ml).
S6 liéu thé hién trong hinh 2.

—+—Ban Sen —®Thang Loi
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Hinh 2. St bién dong ctia mat d6 tdo tai xa Ban Sen va xa Thing Loi, huyén Van Dén

3.3. Thao luan va dé xuat giai phap moi truong
nudi hau

Két qua nghién ctru qua cac tai lieu vé moi
truong bién ctia tinh Quang Ninh mot s6 nam gan
day cho thdy: O mot s6 viing bién ven bo nhu khu
bén cang, bai tdm c6 dau hiéu 6 nhiém vé hitu co,
chat lo ltmg, dau [21], [22], [23]. C4c chi tiéu moi
truong & nhimg ving trong quy hoach nuéi trong
thuy san twong doi tot [20], [21], [22] phu hop véi
cac doi twong nuodi bién. Mot s6 chi s6 & mot vai
thoi diém c6 vuot nguong an toan nhu: Tong chat
ran lo ltmg vuot 2 1an so véi gidi han cho phép
[24]. Cung do6, theo bdo cao cta Hiép hoi Nuoi
bién Viet Nam, cac ving bién ven bo & tinh Quang
Ninh nhu bén cang, cho c4, bai tim cé diu hiéu 6
nhiém vé cac chi tieu NH,, COD, BOD;, TSS, dau,
kim loai nang [21], [22]... Vung bién xa bo, ving
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nuoi trong thuy san, trong d6 co6 ca bién va nhuyén
thé cac yéu t6 moi truong twong doi tot va phu hop
cac hoat dong nudi trong thuy san [21], [22].

Theo Nguyen Huu Nghia va cs (2023) [20] khi
nghién cttu vé dién bién moi trudng nudc khu vuc
nuo6i nhuyén thé tinh Quang Ninh giai doan 2018 -
2022, cac chi tiéu quan trac viung nudi nhuyén thé
tinh Quang Ninh bién dong theo quy luat mua,
thoi tiét hoac do anh hudéng cta cac hoat dong cta
con nguoi. Nhirng chi tieu d6 pH, COD, NH,;, NH,,
do kiém, NO, co6 bién dong nhung phan 16n nam
trong gioi han cho phép, phu hop cho hoat dong
nuoi hau. Cé 40% gia tri DO quan trac thap dudi
nguong cho phép (< 5 mg/L) xuat hién & tat ca cac
khu vuc quan trac thé hién DO & khu vuc nghién
ctru nhiéu thoi diém khong dat yéu cau, dic biét &
huyén C4m Pha va huyén Hai Ha. Mac du do man
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nam trong giéi han cho phép ctia quy chuén hién
hanh nhung c6 dén 61% gia tri d6 man quan trac
duoc nam ngoai khoang t6i wu cho hau phat trién.

Két qua ctia nghién ctru nay co6 su tuong dong
voi két qua nghién ctru trén nhin chung, cac yéu to
moi truong nam trong giéi han cho phép trong
vung nuoéi trong thuy san. Tuy nhién, & mot so thoi
diém trong nam co6 su bién dong nhat dinh & mot
s0 chi tiéu.

Thang 10, 11, 3, oxy hoa tan & hau hét cac
diém déu co trung binh thap hon so voi cac thang
khéc, c6 nhiéu ngay trong thang ham luong oxy
xudng thap hon 5 mg/l. Nguyén nhan dan dén
ham luong oxy trong nudc thap nhu thoi tiét am u,
nhiéu swong mu lam kha ning oxy hoa tan trong
khong khi xuéng nudéc thap; giam kha nang quang
hop ctia tdo. Cac yéu to tieu thu oxy hoa hoc va
sinh hoc (COD, BOD:) déu trong gi6i han cho
phép nén nguyén nhan oxy giam thap huong toi la
do méat do tha nuoi dong vat thuy san qua day, nhu
cau tiéu thu oxy trong nuéc tang, dién tich che
pht mat bién cta bai hau 16n lam giam kha nang
hoa tan oxy vao trong nuédc, mat do tao thap giam
ngudn cung cap oxy trong nudc.

Thang 10, 11, 3, 4, ham luong vi khuan Vibrio
sp. tong so vuot nguong 10° cfu/ml. Tai thoi diém
nay, thoi tiét giao mua, ham luong oxy xudng thap,
cac hoat dong thu hoach hau, ngao lam mot luong
lén mun ba bam trén ngao hau duoc tach ra va dé
xuong viung nuodi tao diéu kién cho vi sinh vat
trong nudc phat trién.

Tt thang 11 dén thang 3, d0 man ving nuodi
hau cira song nudi & tai xa Hoang Tan va phuong
Minh Thanh, thi xa Quang Yén cao hon so voéi
nguong thich hop ctia hau ctta song, nguoi dan
nén chon thoi diém tha giong, gian mat do nuoi
phu hop, chon con gidng tot, cai thién ky thuat
cham s6c hau giap hau phat trién tot, rut ngan thoi
gian nudi tranh cac thang c6 dé6 man cao khi hau
dat co truong thanh.

Tao 1a nhan t6 quan trong voi nudi nhuyén thé
vi né 1a nguon thitc an chinh déi voi chung. Mat do
tao thap nhat vao cac thang 12, 1, 2. So sanh mat
do tao gitta huyén Van Don va thi xa Quang Yeén,
mat do tao tai huyénVan Dén trung binh 90,3
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tb/ml (dao dong tir 59 - 151 tb/ml) bang 70% so voi
thi xa Quang Yen (trung binh 123,3 tb/ml). So
luong loai ctia huyén Van Don ciing it hon & thi xa
Quang Yen. Diéu nay duoc gidi thich do huyén
Van Pén nim trong vinh, bén canh do dién tich
mat nuoc bién duoc tin dung triét dé, trén mat
bién tha hau, du6i day bién 1a ngao, thung, tu
hai... Thttc an it 1am cho cac d6i tuong c6 thoi gian
nuoi ngay cang kéo dai, san luong va co hau ngay
cang giam.

4. KET LUAN VA BE XUAT

4.1. Két luan

Két qua nghién ctru cho thdy, hau hét cac chi
tiéu moi truong déu nam trong giéi han cho phép
va phu hop v6i mot s6 nghién cttu gan day. Tuy
nhién, mot s6 thoi diém trong nam, mot so6 chi tiéu
moi truong vuot gioi han cho phép trong nuoi
trong thuy san do thoi tiét c6 bién dong va hién
tuong tha nuoi day thi€éu quy hoach dan dén kho
khan trong van dé xt ly moi truong.

Vung nuéi hau cira s6ng nuoi tai thi xa Quang
Yén: Cac thang c6 d6 man trén 23%o kéo dai tir 5- 7
thang/nam, thang 12 do man lén 30%, tai thoi
diém nay ghi nhan c6 hién tuong hau ctra song bi
chét. Thang 3 ham luong oxy xuong thap (nhiéu
ngay oxy xu6ng dudi 5 mg/1), ham luong vi khuin
téng s6 vuot 10° CFU/ml. S6 luong loai tao lam
thic an cho nhuyén thé thap, dao dong 24,5 - 27,1%
sO loai tao tim thay tai viing nuoi.

Vung nuéi hau Thai Binh Duong tai huyén
Van Dén: Cac thang 10, 11, 3, 4, mat do vi khuin
Vibrio sp. tong s6 vuot gi6i han cho phép 10°
CFU/ml. Mat d¢ tao thap, dao dong 59 tb/ml - 151
tb/ml, mat d¢ tao trung binh tai ving nuéi hau
Van Dén bang 70% mat do tao viing nuéi hau tai thi
x4 Quang Yén. Thang co mat do tao thap nhat vao
thang 12, 1 trong nam.

4.2. Bé xuit

- Can c6 quy hoach lai ving nuéi, tranh cac
vung nudi ty phat.

- Can xac dinh mua vu tha nuéi phu hop voi
ting doi tuong nuoi va theo dia phuong.
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- Can c6 quy xac dinh mat d¢ tha nuoi phu hop
voi diéu kién nuoi trong ctia ving.

LOI CAM ON

Bai bdo diroc cong bo'Ia két qua cua nhiém vu
khoa hoc cap tinh giita S¢ Khoa hoc va Cong nghé
tinh Qudng Ninh va Truong Cao ding Kinh té Ky
thuat va Thuy san. Nhom nghién cuu trdn trong
cam on UBND tinh Quang Ninh cap kinh phi thuc
hién nhiém vu, cdc ho nuoi nhuyén thé ¢ thi xa
Qudng Yén, huyén Van Pon da hé tro trong qud
trinh thuc hién nhiém vu.
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RESEARCH ON ENVIRONMENTAL STATUS OF SOME PACIFIC OYSTERS (Crassostrea
gigas Thunberg, 1793) AND ESTUARINE OYSTERS (Crassostrea rivularis Gould, 1861
FARMING AREAS IN QUANG NINH PROVINCE

Nguyen Thi Quynh?, Do Dang Khoa!, Nguyen Thi Thuy?,
Thai Thi Hong Phuc?, Thai Thanh Binh!
! Fisheries and Technical Economic College
?Gia Lam Hospital, Ha Noi
Summary

Pacific oysters (Crassostrea gigas Thunberg, 1793) and estuarine oysters (Crassostrea rivularis
Gould, 1861) are raised in open ocean environments, therefore they are strongly affected by
changes in environment. Research on the current state of farming of pacific oysters and estuarine
oysters is necessary to serve the sustainable development of aquaculture of these objects.
Research location inluded Van Don district and Quang Yen town. Implementation period was
from June 2020 to May 2021. Environmental indicators monitored included: Salinity, temperature,
DO, alkalinity, COD, BOD, TSS, flow rate, clarity, algae, total Vibrio sp. count in water. Samples
were sampledperiodically once a month, at each district investigation was conducted in 2
communes, at each commune, 3 mollusk farming were investigated in a total 144 samples
samples were conlected. Research results show that most environmental indicators were in the
safe limits for marine aquaculture. Some environmental factors exceed the safe limits value and
have may impact on the health of oysters such as salinity elevated up to 30%. in December and
not suitable for the development of estuarine oysters, in December the low algae densityshowed
a lack of natural food condition and high total Vibrio sp. counts exceeds 10° cfu/1 were coccured

in October, November, March, April.

Keywords: Environmental, molluscs, Quang Ninh.
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PAC DIEM HINH THAI VA TAP TiNH LOAI RONG DAT
(Physignathus cocincinus Cuvier, 1829])
TRONG BDIEU KIEN NUOGI NHOT

Déng Thanh Hai* ", Ta Tuyét Nga!, Kiéu Manh Huédng!

TOM TAT

Nghién cttu nay danh gia dac diém vé hinh théi va cac tap tinh ctia Rong dat (Physignathus
cocincinus Cuvier, 1829) trong diéu kién nuo6i nhot tai Truong Dai hoc Lam nghiép. Pac diém
hinh thai duoc quan sat va do dém trén 2 nhom déi twong 1a cac ca thé truong thanh voi 100 ca
thé, bao gém 50 con duc, 50 con cai va cac ca thé con non vdi 50 ca thé. Mo ta vé cac tap tinh
duoc thuc hién trén 8 c4 thé trong 2 chudng thi nghiém c6 kich thuéc dai 2 m, rong 2 m va cao 3
m. Két qua cho thdy, trong moéi treong nuoi nhét, cac dac diém hinh thai déc trung ctia loai khong
c6 su khac biét so voi cac mo ta truoc day. Két qua vé khai luong va kich thudc co thé cho thay,
c6 su khac biét gitra con duc va con cai. Khoi luong trung binh ctia con duc 1a 570,91 + 85,61 g/ca
thé va con cai la 288,04 + 36,8 g/céa thé. Chiéu dai than trung binh cta con duc la 232,53 + 17,68
mm va con céi 1a 164,60 + 11,08 mm. Nghién cttu ghi nhan moét sé tap tinh cta loai Rong dat nhu
tap tinh an, di chuyén, nghi ngoi, phoi nang, tdm va ngam minh trong nudc, dao ho dé trimg, giao

phdi va thay déi mau da.

Tt khoa: Rong dat, Physignathus cocincinus, dic diém hinh thdi, tip tinh.

1. AT VAN DE

Rong dat (Physignathus cocincinus Cuvier,
1829) 14 loai bo sat quy hiém c6 phan bo rong rai &
khu vuc rung nhiét doi tai Pong Nam A
(Campuchia, Lao, Thai Lan va Viét Nam) bao gom
ca Nam Trung Qudc [1 - 3]. O Viet Nam, Rong dat
thuong xuat hién trong cac khu vuc rimg nuai doc
theo cac suoi da vira va lon, c6 do cao so voi muc
nuoc bién tuong doi thap [4]. Do muc dich thuong
mai, Rong dat dang phai doi mat voi tinh trang bi
sian bat voi s6 luong 16n, dan dén suy giam so
luong dang ké trong tu nhién [2, 5, 6]. Loai Rong
dat duoc x€p hang & bac Sé nguy cap (VU) trong
Sach bo Viet Nam (2007) [5] va Danh luc D6 thé
gioi [7].

Nghién ctru didc diém ngoai hinh ctia Rong dat
da duoc tién hanh ca trong diéu kién nuoi nhot va
ngoai tu nhién. Cac cong bo trudc day da tap trung
mo6 t4 mau sac va kich thudc co thé Rong dat & giai
doan truéng thanh [3, 5, 8]. Tuy nhién, & cac giai
doan phat trién khac nhau, Rong dat co thé biéu

lTru(‘)rng Dai hoc Lam nghiép
* Email: donghaifuv@gmail.com
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hién nhitng dac diém ngoai hinh khac nhau, diac
biéet 1a su thay doi vé cac chi tiéu vé kich thudce cac
chiéu do co thé. O Viet Nam, dic diém hinh thai da
duoc cong bo trong mo hinh nudi nhét tai khu vuc
mién Trung [8] va tinh Bén Tre [9], nhung chua c6
cong bo vé cac ndi dung nay doi voi mo hinh nuoi
nhot Rong dat tai mién Béc. Trong nhiing nim gan
day, da c6 mot s6 cong bo vé tap tinh ctia Rong dat
ngoai moi truong tu nhién [10] va tap tinh st dung
ving song va sinh canh [11, 12]. Vi vay, nghién ctu
nay duoc thuc hién voi muc tiéu danh gia vé dac
diém hinh thai va tap tinh cta loai Rong dat trong
diéu kién nuoi nhot tai Truong DPai hoc Lam
nghiép, Xuan Mai, Chuong My, Ha Noi. Nghién
ctru cung cap dit lieu khoa hoc hé tro cho cong tac
bao ton, lua chon ngudn giong va phat trién nhan
nudi sinh san loai Rong dat.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap danh gia ngoai hinh

Ngoai hinh cta Réng dit duoc mo tad bang
phuong phéap quan sat va mé ta mau sac toan than
va cac bo phan: Dau, ma, gai lung, c6, bung, dudi
(Bang 1). Téng s6 c6 150 ca thé trong @6 c6 100 ca
thé truomng thanh (50 con duc, 50 con cai) va 50 ca
thé con non.
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Can khoi luwong va do kich thudc cac chiéu do
cta co thé duoc xac dinh theo phuong phap ctia
Ng6 Dac Chimg va Nguyén Quang Truong (2015)
[13], Carvalho va cs (2016) [14]. Cac chi tiéu do
bao gom: Chiéu dai than, chiéu dai dau, chiéu cao

chi sau, chiéu dai duoi (Bang 1). Cac chiéu do kich
thudc nhu chiéu cao dau, chiéu dai dau va chiéu
rong dau duoc do bang thuéc kep panme sai so
0,01 mm. Céc chi tiéu chiéu dai than, chiéu dai
duoi va thuoc day do chia 1 mm. Khoéi luong duoc

dau, chiéu rong dau, chiéu dai chi trudc, chiéu dai

do bang can dién tir sai s6 0,1 g.

Bang 1. Cac chi tiéu hinh thai loai Rong dit

TT Cac chi so Giai thich
Khoi luong, kich thuoc
1 | Chiéu dai than (SVL) Khoang céach tir dau tir mom téi mép trude 16 huyét (mm)
2 | Chiéu cao dau (HH) Khoang cach giita noc chdm dau dén mat duéi ham (mm)
3 | Chidu rong diu (HW) K.l}(.)ang ca(,:h guraqcac: vupg thai duong, duoc do duwdi mic
gi¢i han phia sau ctia 16 tai (mm)
4 | Chiéu dai dau (EOL) Khoang cach tir dau mom dén mép trudc 16 tai (mm)
Chiéu dai canh hi ) \ . , o aA .
5 ( AIIJ()?u al canh tay chi truoe Khoang cach tir nach canh tay dén dau xuong canh tay (mm)
Chiéu dai ca hi ' , o L.
6 iu dai cang tay chi truoc Khoang cach tir dau xuong canh tay dén co tay (mm)
(FAL)
7 | Chiéu dai ban tay (HDL) Khoang czslch t}r cc? tay d?n dau ngon tay dai nhat (ngén thu
tu), bao gobm ca mong vuot (mm)
8 | Chiéu dai dui chi sau (THL) Khoang cach tir goc dui trong dén dau xwong cta dui (mm)
Chiéu dai ca han chi , o s ax
9 (Slj U dai cang chan chl sad Khoang cach tir dau xuong dau dui dén got chan (mm)
10 | Chiéu dai ban chan (FOL) Kh/oang cach j;u’ gczt cl}an deI} dau ngon chan dai nhat (ngoén
thit tu), bao gobm ca méng vuot (mm)
Khoang cach tir mép trudc cta 16 huyét dén chop duoi duoc
11 | Chiéu dai duoi (TL) lay rieng tir cac mau vat c6 dudi da trudng thanh hoan toan
(mm)
12 | Khoi luong co thé (g) Khéi luong toan bo co thé (g)
Hinh thai ngoai
13 | Vay trudc 16 huyét Phan hang vay phia truoc 16 huyét (2 hang)
14 | Hinh thai dau bac dle:n h~1.nh thai phan da phia trén dinh dau, trudc tran,
quanh 16 mai
15 | Hinh thai cam, ma bac diém hinh thai phan da dudi cim va 2 bén ma
16 | Hinh théi than Dj_lC (zlem IAnnh thai phan da than 2 bén phia trén tir sau gay
deén 16 huyeét
17 | Hinh thai bung Ej;éflem hinh thai phan da phia duéi bung tir c6 dén 16
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TT Céac chi so

Giai thich

18 | Hinh thai duéi

bac diém hinh thai da phan duoi tir 16 huyét dén mut duoi

19 | Hinh thai gai gay

bac diém hinh thai hang gai phia trén dau va cé

20 | Hinh thai gai lung

duoi

biac diém hinh thai hang gai phia trén lung tir c6 dén goc

2.2. Phuong phap nghién ctru tap tinh

Nghién cttu tap tinh ctia Rong dat duoc thuc
hién trén 8 ca thé trudng thanh, trong do cé 2 ca
thé duc va 6 ca thé cai nudi trong 2 chudng cé kich
thudc dai 2 m x rong 2 m x cao 3 m (mdi chuong 4
ca thé gdbm 1 duc va 3 cai). Trong chudéng nudi
duoc bé sung lam giau moi truong bing cac vat
lieu nhu cay xanh, cay g6 kho, hang da, gach, bé
nuoc tdm, mang an. Cac chudng duoc bo tri
camera theo doi cac hoat dong ctia Rong dat ca
ngay lan déem. Quan sat tap tinh cta Rong dat duoc
bat dau tir 6 gio 30 phut khi con vat bat dau hoat
dong dén 17 gid khi con vat nghi ngoi trén canh
cay hodc chui vao trong hang. Cac hoat dong cta
Rong dat duoc mo ta bang phuong phap quan sat
truc ti€ép va bang phan tich cac bang hinh. Phan
loai tap tinh va ghi chép cac hoat dong cta Rong
dat st dung theo phuong phap ctia Bateson va
Martin (2021) [15]. Cac hoat dong duoc mo ta bao
gém: An, di chuyén, phoi ning, tim, nghi, giao
phoi.

2.3. Xtz ly, t6ng hop va phan tich sé liéu

S6 liéu thu thap duoc xtt Iy biang phan mém
Excel dé€ tinh cac gia tri nhoé nhat (Min), lon nhat
(Max) va trung binh (Mean) va sai so trung binh
(SD).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém hinh thai loai Rong dat

Roéng dat trudng thanh c6 mau xanh chia dao &
phan dau, than, cac chi cung voi do 1a phan duoi
v6oi nhitng khoang mau sac s¢. Con duc va cai
truong thanh cé su khac biét vé kich thudc va mau
sdc & mot so bo phan trén co thé. Hinh thai va kich
thudc ctia con non tir so sinh dén 10 thang tudi
khong c6 su phan biét ro rét gitta con duc va con
cai, do vay viéc xac dinh gioi tinh trong giai doan
nay rat kho thuc hién. Két qua mo ta chi tiét vé
kiéu hinh, mau séc, kich thudc d6i véi con trudng
thanh va kiéu hinh, mau sic déi vdi con non duoc
trinh bay & bang 2 va 3.

Béng 2. Kiéu hinh va mau sic Rong dat

STT Chi tieu

Con duc

Con céai

I. Hinh thai con non

1 Hinh dang

Tat ca con non c6 hinh dang giong nhau vi vay su phan biét gitra ca
thé duc va cai 1a chua ro rang. Hinh dang van mang nhimg dic diém
dac trung cta loai Rong dat, tuy nhién, mot s6 dic diém chua phat
trién hodc chua xuat hién nhu: Chua hinh thanh gai gay va gai lung,
hang vay trudc 16 huyét chua ro (Hinh 1)

2 Mau sic

Vé mau séc, ¢ giai doan con non mau sic ctia Rong dat van mang chu
dao mau xanh luc dac trung, tuy nhién & vung than, duoi, mat trén t
chi sAm mau hon so v6i con trudng thanh, trén than co cac soc xanh
sang mau hon tao thanh duong xéo doc theo than. O giai doan sau,
khi cang phat trién thi mau sic co thé sé giam do sim dan, tién dén
mau xanh luc, cac soc xanh cting mo dan (Hinh 1)

I. Hinh thai con truéng thanh
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STT

Chi tieu

Con duc

Con céi

Hinh thai dau

Dau to hon con cai, c6 hinh tam giac
hon, mau xanh luc, vay nhé hon
dinh dau, tran va quanh trén mom,
vay vién mom dudi vay to va mau
sang hon (Hinh 2 (b))

Pau nhé hon va tron hon con
duc. Mau sic dau giong nhu
con duc (Hinh 2 (b))

Hinh thai cam
ma

M4 phu cac 16p vay va phéng to, cé
nhitng nhitng not san ndi ro, nhon.
Vat da dudi c6 hong, duoc goi 1a
diém c6 hodc quat ¢6 hong. Ching
c6 thé mé rong va hién thi tAm diém
nay khi canh tranh lanh thé hodc tan
tinh (Hinh 2 (b))

Ma phu cac l6p vay nhung
khong phéng to, not san nhd,
khong nho cao nhu con duc.
Cam gon khong kéo dai (Hinh
2 (b))

Hinh thai than

Than thuon dai, c6 mau xanh luc
hoac xanh 6 liu 1a cha dao, than &
con duc thuwong rong hon con cai.
Toan than pha 16p vay chéng xép
lén nhau (Hinh 2 (b))

Than mau xanh luc hoic xanh
0 liu, tron minh hon con duc.
Toan than pht 16p vay chong
xép lén nhau (Hinh 2 (b))

Hinh thai bung

Phan bung (phia duéi) ctia co thé cé
mau nhat hon so véi lung, thuong co
mau xanh nhat hoac hoi vang

Phan bung (phia duéi) cua co
thé c6 mau nhat hon so véi
lung, thuong c6 mau xanh nhat
hodac hoi vang

Hinh thai duoi

Duoi dai, c6 mau xanh luc & doan
dau, doan sau c6 cac khoang mau
khong khép kin xanh den xen ke,
duoi con duc dai hon con cai

buéi dai, c6 mau xanh luc &
doan dau, doan sau co cac
khoang mau khong khép kin
xanh den xen ké, mau sac duoi
con cai nhat hon

Hinh thai gai gay

Gai gay sau dau nho cao thanh hang
nhon, phan mao thit ciing tao thanh
vom cao (Hinh 2 (b))

Gai gay ngin nhung van néi ro,
mao thit thap hon chi bang 1/2
con duc (Hinh 2 (b))

Hinh
lung

thai gai

Gai lung kéo dai tit sau c6 dén hét
phan than thi ngat doan roi co tiép
ttr goc dudi dén chém phan xuat hién
khoang den — xanh & duoi. Gai lung
con duc nho cao va nhon (Hinh 2 (b))

Gai lung con cai tuong tu con
duc, tuy nhién chiéu dai lai
ngan hon rat nhiéu, thong
thuong chi ndi lén vira cé thé
thay ro (Hinh 2 (b))

On

Vay truoc 1
huyét

Gai sinh duc gém 2 tam vay bén trén
16 huyéet, & phan ma dui dudi chi
sau. Gai sinh duc & con duc ndi rat
ro va day, gom nhing tdm vay nhé
chong xép 1én nhau (Hinh 2 (a))

Gai sinh duc gom 2 tdm vay
bén trén 16 huyét, moc & phan
ma dui dudi chi sau. Gai sinh
duc & con cai thuong mo va it
hang vay hon con duc (Hinh 2
(@)
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Rémg dit 3 thang tubi

Rdng @t 1 thing tubi " Réng dit 6 thing tudi
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Hinh 2. Hinh &nh dic trung @€ phan biét giéi tinh ctia Rong dat
Ghi chu: a) Phan biét hang vdy trén I6 huyét: b) Phan biét qua hinh thai diu va gai lung, gai gdy.

con cai c6 khoi luong trung binh dat 288,04 + 36,3
con duc va con cai ctia Rong dat duoc thé hién rat g/ca thé. T& dﬁ’ liéu nay, c6 ‘fhé n,hén thay razlng
ro qua di lieu trong bang 3. Trung binh, con dyc  €on duc C(,’.khm ltlr.c_mg trung binh 16n hon khoang
c6 khoi luong 1a 570,91 + 85,61 g/cé thé, trong khi 280 g S0 v6i con cai.

Su khac biét vé khoi luong va kich thudc gitra

Béng 3. Chiéu do Rong dit trueéng thanh
Con duc (n=50) Con cai (n=50)
TT Chi tiéu
Min | Max Mean+SD Min | Max Mean+SD
1 Khoi luong () 466,9 | 854,0 | 570,91+85,61 | 245,7 | 349,1 | 288,04+36,8
2 Chiéu dai than (mm) 207,0 | 241,0 | 232,53+17,68 | 156,0 | 174,0 | 164,60+11,08
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Con duc (n=50) Con cai (n=50)
3 | Chiéu cao dau (mm) 350 | 451 | 39,88+596 | 265 | 31,0 | 28,90+273
4 | Chiéu rong dau (mm) 98,0 | 341 | 32544314 | 241 | 290 | 2584313
5 | Chiéu dai ddu (mm) 56,0 | 650 | 5875:697 | 381 | 458 | 41,40+558
g | Chicu dai canh tay chi| oo 1 00 | 3550.606 | 300 | 360 | 32,802.78
trudc (mm)
7 | Chi€u dai cang tay chi| g0 | )10 | gg54i538 | 281 | 350 | 32.804339
trudc (mm)
8 | Chiéudaibantay (mm) | 36,0 | 450 | 39,64+57 | 29,0 | 360 | 33,80+3,19
g | Chiw dai diui chi sau| oo\ 2oy |7y 700616 | 445 | 500 | 48.30+3.83
(mm)
1o | Chieu dai cang chan chi | 0 | o o | seogi64s | 454 | 57.0 | 49.70+514
sau (mm)
11 | Chiéu dai ban chan (mm) | 67,0 | 80,0 | 72.2+848 | 53,0 | 66,0 | 59,50+5,17
12 | Chiéu dai dusi (mm) 485,0 | 790,0 | 590,03+89,84 | 354,0 | 529.0 | 429,29:78,38

Két qua vé kich thudc ctia Rong dat thé hieén
su chénh léch 16m gitta con duc va con cai (Bang
3). Cu thé, chiéu dai trung binh cta than con duc
do duoc 1a 232,53 + 17,68 mm, trong khi con cai c6
chiéu dai trung binh 1a 164,60 + 11,08 mm. Tuong
tu, doi voi chiéu dai duoi, con duc c6 do bién dong
tir 590,03 + 89,84 mm, trong khi con cai chi dat
429,29 + 78,38 mm. Su chénh léch ro rét vé kich
thudc nay c6 thé dong vai trd quan trong trong
viéc phan biét gioi tinh va hiéu ro hon vé su bién
thién hinh thai cta loai Rong dat.

Két qua nghién ctu vé khoi luwong va kich
thuéc ctia Rong dat trong nghién ctru nay khac
biét so voi nghién ctu ctia Ngo Dac Chimg va cs
(2007, 2012) [8, 16], Ng6 bBac Ching va Bui Thi
Thuy Bac (2009) [9], Nguyén Van Hoang (2018)
[17]. Trong nghién cttu trudc do, Ngo6 Dac Ching
(2007) [8] da ghi nhan khéi luong trung binh cta
con duc vao khoang 355,27 g/cé thé (cao nhat 650
g) va 130,28 g/ca thé & con cai (cao nhat 250 g).
Nguyén Van Hoang (2018) [17] da cong bo két
qua voi khoi luong trung binh cta con duc la
2445+60,6 g/c4 thé (cao nhat 3334 g va
156,9+49,8 g/c4 thé & con cai (cao nhat 300 g).
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Ngoai ra, két qua vé do dém chiéu dai than
ciing thé hién su chénh léch gitta nghién ctru hién
tai va cac nghién ctru truéc d6. Chiéu dai than
trung binh cta con duc trong nghién ctu trudc
day dao dong tir 186,6 - 195,43 mm, trong khi con
cai dao dong tur 152,27 - 154,5 mm [8, 17]. Sy khac
biét nay c6 thé do mau duoc thu va do dém & giai
doan phat trién khac nhau ctia Rong dat.

3.2. Tap tinh

Trong nghién cttu da quan sat va ghi nhan mot
sO cac tap tinh ctia Rong dat. Cac tap tinh nay bao
gom hoat dong an udng, di chuyén, nghi ngoi, thé
hién hanh vi phoi ndng, tAm va ngdm minh trong
nuoc, qua trinh giao phoi, dao ho dé dé trimg, su
thay d6i mau sac da. Mo ta chi tiét cac tap tinh cta
Roéng dat cu thé nhu sau:

Tap tinh an: Poi voi thie an 1a dong vat (dé,
sau quy, giun) chdng chi an nhimg thiic dn con
tuoi song, khong an thic an chét hodc hong. Daoi
voi thie an 1a thuc vat (du da, bi do, chudi,
sung,...) ching chon nhitng phan thic dn moi, co
mau ndi bat, tinh ngot. Thoi gian 4n thuong kéo
dai tir saing som dén chiéu muon khoang tir 7 - 17
gio, tuy nhién, chung thuong co6 thé an manh vao
budi sang. Khi an, chung thuong cam dau xuéng
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dia thitc an, ngoam ldy do an va ng4ng lén dé nhai,
sau d6 nuot thiec an. Khoang cach thoi gian gitta
hai 1an an thuong 1a tir 0,5 - 1 giay (Hinh 3.8)

- Tap tinh di chuyén: Hanh vi di chuyén cta
Rong dat co thé biéu hién dudi mot s6 hinh thic
khac nhau, bao gém viéc chay trén mat dat, leo 1én
cay, nhay tir cac canh cay xuong mat dat.

- Tap tinh nghi ngoi: Réng dat c6 xu huong
chon mot vi tri nghi ngoi én dinh, thuong xuyén
xuat hién tai cac noi nhu hoc cay, ngon cay, tan
cay hodc cac thanh go, vi tri ngtt nady khong c6 su
khéc biét 16n vé ltra tudi va gioi tinh. Hai trang thai
nam duoc ghi nhan gdm: Nam ngang trén tan cay
hodc thanh gé voi bon chan buong tha xuong va
bam vao cay dang, chan chat vao than cay. Loai
duoc quan sat ndm ngt trong cac hdc da, noi ma
nhiéu c4 thé c6 thé nam cuing nhau. Su quan sat va
mo ta chi tiét vé tap tinh nghi ngoi ctia Rong dat
cung cap cai nhin r6 rang hon vé cach chung chon
lwra vi tri nghi ngoi ciing nhue hanh vi nam cta loai
nay. Diéu nay cung cip thong tin can thiét dé hiéu
sau hon vé tap tinh sinh hoc va sinh thai ctia Rong
dat (Hinh 3.6).

- Tap tinh phoi nang: Rong dat danh mot phan
dang ké thoi gian ctia minh dé€ phoi nang trong
nhitng ngay nang. Hai phuong thitc phoi ning khac
nhau gdm: Phoi ning trén cay hodc phoi nang duéi
mat dat. Khi thuc hién hanh vi phoi ning trén cay,
chung thuong chon cac canh cay phat trién nho ra
dé tao ra noi nghi ngoi va tim nang. Khi phoi nang
trén cay, cac chi ciia chung bam vao canh hodac than
cay, duoi huong xudng dat. Ngoai ra, c6 nhiing
truong hop chung tha chi ra va dé chung huong vé
mat dat, trong khi chung st dung than va duoi dé
duy tri su can bang cda co thé. 0] dang phoi niang
dudi mat dat (thuong la trén cat), Rong dat ngang
dau lén troi, than va dudi tiép xdac chat véi mat dat
hoac 16p cat, cho phép co thé nam yén mot ché va
hoan toan thu gian (Hinh 3.5).

- Tap tinh ngam minh trong nudc: Rong dat
trong diéu kién nuodi c6 ngdm minh trong nudc, voi
khoang thoi gian dao dong tir 15 - 20 phut. Hanh vi
nay duoc quan sat rong rai suot ca bon mua trong
nam, tuy nhién tan suat bat gap ngam minh trong
nudc & mua he pho bién hon va dién ra trén nhiéu
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ca thé hon. Hai cach Rong dat thuc hién hanh vi
ngam minh 1a: Lan sau xudéng nudc, stt dung chan
dap dé boi va thinh thoang ngoi lén mat nuoc dé
hit thé trudc khi lai ngup xudng nudc, hoac nam
ndi trén mat nuoc, t chi duoc xoe ra dé tha long
co thé (Hinh 3.7).

- Tap tinh giao phoi: Trong qua trinh giao phoi
ctia Rong dat, con duc thuong tién lai gan con cai
dé tham do va ve van. Sau khi nhan duoc su chap
thuan cta con cai, ching thuc hién hanh dong
giao phoi. Trong qua trinh giao phoi, c4 thé duc va
cai quan vao nhau, ¢ thé nim ngang hoac con duc
nam & trén con cai. Co quan sinh duc ctia con duc
duoc st dung dé€ két naéi voi 16 huyét ctia con cai.
Trong thoi gian giao phoi, chung it di chuyén,
thuong kéo dai tir 5 - 10 phut. Két qua nay da giup
hiéu ro6 hon vé qua trinh sinh san cia chung (Hinh
3.1, 3.3).

- Tap tinh dao ho dé tring: Trong mua sinh
san, Rong dat thuc hién hanh vi dic biét 1a dao ho
dé dé trung, thuong tap trung ¢ nhimg khu vuc co
cat am voi do day lon. Chung stt dung ca hai chan
truoc dé dao ho va chan sau dé gat cat, tao ra ho
dé sau khoang 10 cm. Méi lan dé, Rong dat dé tu
10 - 18 qua tring trong thoi gian khoang 5 - 10
phut. Khi dé xong, chung dung chan dé lap cat,
x0a sach dau vét ctia viec dé. Tap tinh nay la mot
phan quan trong trong nghién cttu sinh san va tap
tinh bao vé trimg cua loai Rong dat trong nudi
nhot (Hinh 3.2, 3.4).

- Tap tinh d6i mau da: Thay d6i mau da da
duoc quan sat trén tat ca cac ca thé Rong dat trong
nghién ctu nay. Thay d6i mau da thé hién hai
trang thai mau sidc cht yéu. Trang thai dau tién 1a
mau nau dat, thuong xuat hién khi chung nguy
trang trong cac khe héc cay, bui ram duosi dat,
hodc trong hang. Mau nau ciing cé thé phat trién
khi chiing d6i mat véi cang thang hoac khi gip van
dé vé stic khoe. Trang thai mau tha hai 1a mau
xanh luc dic trung ctia loai khi Rong dat hoat dong
binh thuong. Mau xanh xuat hién khi ching tam
ning, & trong tan 14 cay hodc trong mua sinh san,
thé hién tinh trang sttc khoe va hoat dong binh
thuong cta ching (Hinh 3).
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Cac tap tinh ctia Rong dat da duoc mo ta trong
mot s6 nghién cttu trude day. Ngo Pac Ching va
cs (2007) [8] da mo ta cac tap tinh bao gom: Ngam
minh trong nudc, phoi ning, dinh dudng va tap
tinh ngt. Tuy nhién, trong nghién ctru nay da bo
sung thém céc tap tinh quan trong khac ctia Rong

dat, bao gém: Tap tinh di chuyén, tap tinh nghi
ngoi, tap tinh dao ho dé tring, tap tinh giao phoi,
tap tinh thay d6i mau da. Su b6 sung nay mang y
nghia quan trong trong viéc mo rong hiéu biét vé
sinh hoc va sinh thai cta loai Rong dat.

Hinh 3. Mot s6 tap tinh cta Rong dat
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4. KET LUAN

Roéng dat 1a loai di hinh, c6 su khac biét 1on vé
khoi luong va kich thudc hinh thai gitta con duc va
con céi. Khoi luong trung binh con duc 1a 570,91 +
85,61 g/ca thé, con cai la 288,04 + 36,8 g/ca thé.
Cung voi do nghién cttu da do dém xac dinh duoc
kich thuéc chiéu do ciia Rong dat trudng thanh cé
chiéu dai than: Con duc 232,53 + 17,68 mm; con
cai 164,60 + 11,08 mm; chiéu dai dau: Con duc
58,75 + 6,97 mm; con cai 41,40 + 5,58 mm; chiéu
dai duoi: Con duc 590,03 £ 89,84 mm; con cai
429,29 + 78,38 mm.

Két qua da mo ta chi tiét cac tap tinh ctia Rong
dat tir an uong, di chuyén, nghi ngoi, phoi ning,
tam va ngam minh trong nuéc, giao phoi, dén dao
ho d@é tring va thay d6i mau sic da. Nghién ctru
mo rong hiéu biét vé sinh hoc va sinh thai cta loai
Roéng dat, dong thoi cung cap co s cho viéc chian
nuoi va bao ton nguodn gen ctia loai.
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MORPHOLOGICAL CHARACTERISTICS AND BEHAVIOR OF GREEN WATER DRAGON
(Physignathus cocincinus Cuvier, 1829) IN CAPTIVITY

Dong Thanh Hai, Ta Tuyet Nga!, Kieu Manh Huong!

"Vietnam National University of Forestry

Summary

This study assessed the morphological characteristics and behavior of the Green Water Dragon
(Physignathus cocincinus Cuvier, 1829) in captivity at the Vietnam National University of
Forestry. Morphological characteristics were observed on 2 groups of subjects: Adult individuals
with 100 individuals, including 50 males and 50 females and 50 hatchlings. An observation of
behavior was conducted with a group of eight individuals in two experimental cages. Each cage
measured 2 meters in length, 2 meters in width and 3 meters in height. The results showed that
in captivity the typical characteristics of morphology of the species are similar to the previous
descriptions. We documented that there is a difference in mass and size between males and
females. The average weight of males is 570.91 + 85.61 g/individual and that is significantly
heavier than females’ (288.04 + 36.8 g/individual). The average body length of males (232.53 +
17.68 mm) is much longer than that of females (164.60 + 11.08 mm). The study further recorded
behaviors of P. cocincinus in captivity, such as eating, moving, resting, basking in the sun,
bathing and soaking in water, digging holes to lay eggs, mating and changing skin color.

Keywords: Green water dragon, Physignathus cocincinus, morphology, behavior.

Nguoi phan bién: TS. Pham Thé Cuong
Ngay nhan bai: 3/01/2024
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DA DANG SINH HOC CUA HO HO TIEU (PIPERACEAE)
0 VUON QUOC GIA PU MAT, TiNH NGHE AN

TOM TAT

Le Pong Hiéu® *

Nghién cttu da dang thanh phan loai, dic diém sinh hoc, phan b6, gi4 tri stt dung va cay thudc ctia
cac loai thuoc ho Hé tieu (Piperaceae) & Vuon Quoc gia (VQG) Pu Mat, tinh Nghé An. Déi tuong
nghién ctru 1a cac loai trong ho Hé tieu (Piperaceae) & VQG Pu Mat; phan loai thuc vat theo
phuong phép hinh thai so sanh va chuyén gia. Két qua nghién cttu da xac dinh duoc ho Ho tiéu
(Piperaceae) & VQG Pu Mat c6 20 loai thuoc 3 chi; trong do, chi Piperla da dang nhat voi 17 loai.
Ghi nhan viing phan b6 mai ctia 8 loai cho khu hé thuc vat VQG Pu Mat, d6 1a tiéu gié trang (Piper
albispicum C. DC.); tiéu 14 gai (Piper boehmeriaefolium Wall. ex Miq.); tiéu than ngan (Piper
brevicaule C. DC); tiéu that (Piper cubebal.1.); tieu gié tran (Piper gymnostachyum C. DC.); tiéu
harmand (Pjper harmandii C. DC.); Piper minutistigmum C. DC.; tiéu pierre (Piper pierrei C.
DC.). Hau hét cac loai duoc nghién ctru trong ho Ho tieu (Piperaceae) déu co gia tri st dung; cay
cho tinh dau c6 18 loai, cay 1am thudc cé 9 loai, cay lam gia vi va cay an duoc c6 4 loai.

Tie khéa: Ho Ho tiéu, Piperaceae, Pu Mt.

1. DAT VAN DE

Trong hé thuc vat Viet Nam, ho Ho tiéu
(Piperaceae) c6 4 chi, 52 loai, trong d6 chi
Lepianthes - Lan hoa co6 1 loai: Lepianthes
umbellatum;, chi Peperomia - Cang cua c6 6 loai;
chi Piper- Ho tieu c6 44 loai; chi Zippelia c6 1 loai
[1]. Tt trudc dén nay, chua co nhiéu nghién ctu
sau va toan dién vé ho Ho tiéu (Piperaceae) ctia hé
thuc vat Viet Nam, nhitng cong bo trudc day cha
yéu la danh luc thanh phan loai trong két qua
nghién ctu diéu tra da dang sinh hoc cta cac khu
hé thuc vat; con it nhitng nghién cttu sau vé da
dang ho Ho tieu (Piperaceae) ctia cac khu hé thuc
vat, nén chua thé danh gia day da tinh da dang ho
Ho tieu (Piperaceae) cua hé thuc vat Viet Nam.
Nghién ctu ho Ho tiéu (Piperaceae) & VQG Pu
Mat dé c6 nhimg dan liéu khoa hoc nhiam bao ton
va stt dung bén vitng nguon tai nguyén thuc vat
cta khu hé thuc vat VQG Pu Mat va hé thuc vat
Viet Nam. Hau hét cac loai trong ho Hé tieu
(Piperaceae) c6 kha nang sinh téng hop tinh dau
va tich luy cac hop chat tw nhién, trong do co
Piperine (C,;H,,NO,) [2], 1a nguon nguyén liéu

! Truong Pai hoc Y khoa Vinh
" Email: donghieu@vmu.edu.vn
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cho nganh cong nghiép nhu my phdm, thuc phdm
va duoc phdm...

VQG Pu Mat nam vé phia Tay Nam tinh Ngheé
An, 1a VQG c6 dién tich 16n nhat mién Bac voi
94.804 ha vung 16i va 86.000 ha vung dém thudc
dia gio¢i hanh chinh cta 16 xa thudc 3 huyén Anh
Son, Con Cuéng va Tuwong Duong, tinh Nghé An.
VQG Pu Mat la vang 16i ctaa Khu du triz sinh
quyén mién Tay Nghé An duoc UNESCO cong
nhan nam 2007, la mo6t trong nhimg trung tam da
dang sinh hoc khong chi & Viét Nam ma con cua
thé gioi. Nhimg két qua diéu tra, thu thap cac di
lieu, nghién cttu vé thanh phan loai, cac dac diém
hinh thai, sinh hoc, sinh thai, phan bé nhim danh
gia day da tiém nang vé nguon tai nguyén da dang
ctia ho Hé tiéu (Piperaceae), gia tri stt dung va lam
thuoc ctia cac loai trong ho Ho tiéu (Piperaceae) &
VQG Pu Mat, tinh Nghé An.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuong, dia diém

2.1.1. Poi tuong nghién ciu

Cac loai thuc vat thuoc ho
(Piperaceae) c6 phan bo tai VQG Pu Mat.

2.1.2. Dia diém nghién cuu

VQG Pu Mat va vung dém. Nhitng khu vuc
diéu tra gdbm: Mon Son - Khe Khang, Khe Moi - Khe

Ho tieu
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Keém, Khe Choang - Khe Bu, Khe Thoi, Tam Dinh -
Tam Hop.

2.2. biéu tra thuc dia, thu méu, xit Iy mau

Theo phuong phap nghién ctru thuc vat cta
Nguyén Nghia Thin (2008) [3].

2.2.1 Piéu tra thuc dia

Tai nhitng khu vuc nghién ctru da thyc hién cac
tuyén diéu tra, nghién ctu, thu mau thuc vat &
nhtng sinh canh rimg tw nhién, rimg tai sinh cta
vung dém va vung 16i VQG Pu Mat.

2.2.2. Thu mau, xir [y mau

Mau phai dic trung cho timg loai cay, dic
trung cho giai doan phat trién thanh thuc cta cay
c6 du than, 14, hoa, qua va cac phan phu... Mau cat
c6 kich thudc twong duong voi kho gidy A3 (c6 thé
thu mau nho hon, phai bao gém 14, hoa hodc qua
trén cing mot mau). Cay ra hoa, qua theo mua,
khong thé 1dy mau mot 1an c6 da cac bo phan cta
cay, nén can lay mau b6 sung [4].

2.3. Pinh loai thuee vat

Phuong phap dung dé nghién ctu phan loai la
phuong phap hinh thai so sanh. Day la phuong
phap nghién ctu truyén thong, la phuong phap
thong dung dugc st dung rong rai trong nghién
cuu dinh loai thuc vat hién nay.

Nhing tai liéu chinh duoc st dung trong qua
trinh nghién ctru mau la: Pham Hoang Ho (1999),
Cay co Viet Nam, Quyén I [5]; Nguyén Tién Ban,
Nguyén Kim Pao (2003), Danh luc cac loai thuc
vat Viét Nam, tap 2 [1]; Y. Cheng va cs (1999) [6].

2.4. Tim hiéu vé gi4 tri st dung va 1am thudc
ctia ho Hé tiéu (Piperaceae)

Tim hiéu vé gia tri st dung ctia céc lodi trong
ho Ho tieu (Piperaceae) thong qua cac tai lieu da
cong bo trong va ngoai nudc vé cac loai nghién ctu
dé b6 sung vao gia tri st dung tai nguyén thuc vat
trong cac tai lieu: Vo Van Chi (2012) [7], D6 Tat Loi
(2004) [8], Le Tran bac (1997) [9], P6 Huy Bich va
cs (2004) [10], Triéu Van Hung va cs (2007) [11],
Chaveerach A. va cs (2006) [12], Lé Dong Hiéu va
cs (2016) [13] va thong qua phong van nguoi dan.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém sinh hoc cta cac loai trong ho
H6 tieu (Piperaceae)

3.1.1. Pic diém hinh théi cua cdc loai trong ho
Ho tiéu (Piperaceae)

- Than: Cay bui dtng thang hoic phan nhanh,
cay leo voi ré moc & dot, bam vao than cay khac,
doi khi c6 dang than thdo bo tréen mat dat hoac
song bi sinh, thuong c6 mui thom.

- La: Pon, mép nguyén, moc d6i hodac moc
cach, c6 thé c6 hoac khong co 14 kém (rung sém
dé lai seo & mau kha ro). L4 rat khac nhau vé hinh
dang va kich thudc gitta cac loai. La c6 cac dang:
Hinh méc, hinh tring, hinh tim, hinh elip... Trén
cung mot cay cé thé cé nhiéu hinh dang 14 khac
nhau voi dac diém 14 gia thuong to va néi bat hon
so voi nhimg 14 con lai. Phién 14 c6 thé mong hoac
day, nhan bong, nhan nheo hodc tho rap, c6 thé co
long. Long che chd mau nau hoic triang, c6 thé
don bao hodc da bao, bao phtt bé mat 14 ho4c toan
than cay. Goc 14 can doi hoac lech, dang hinh tron
hoac hinh tim. Gan 1a thuong tao thanh cac cap.
Cuong 14 mau xanh, thuong co ranh long mang,
hoi phinh & goc noi dinh vao than, dai tir 1 dén hon
3 cm.

- Hoa: Xuat phat tir mot s6 diém nhu: Goc 14,
diém sat goc 14, diém gitra hoac diém phia trén cia
gan gitra 1a. Mot s 14 co hé gan thi cap chay doc
theo gan gitta, c6 dang duong cong tir goc dén
dinh ctia 14, c6 hinh chan vit hoac c6 mot phan xé
long chim. Cum hoa dang bong, moc doi dién voi
14 hoac & nach 14; it khi moc & dinh canh va ciing
hiém khi tao thanh cum gém nhiéu bong moc &
nach 1a. Cum hoa c6 dang vuon thing hodc uén
cong nhe, cé thé bi ri xuong khi chin. Hoa tran,
thuong don tinh (da s6 khac goc, it khi cung goc)
hoac luong tinh, khong cé cudng. Hoa co thé co
mau hong, mau hat dé, mau xanh xam, mau vang
xanh, mau trang duc... L4 bac nhd, moc doi dién
voi hoa, déi khi dinh véi truc cum hoa, hinh khién,
hinh tam giac hoac hinh tron, thuong nhan hoac
c6 16ng min. Bo nhi 2 - 6, chi nhi ngén; bao phan 2,
2 - 4 thuy. Bo nhuy c6 bau nhuy roi hoac doi khi
om lay truc, 1 6, 1 noan; num nhuy 2 - 5.
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- Qua: Loai qua hach, c6 hodc khong cé cuong;
dang hinh trimg, hinh cu, hinh trimg nguoc hodc
c6 mat cat hinh tam gidc, hiém khi hinh bau duc;
khi chin thuwong c6 mau d6é hoac vang. Qua thuong
nhan hodc do6i khi co 1ong to, moi qua co6 1 hat. Hat
gan hinh cau, vo hat mong; phoi nho, ngoai nhi
dang bot va cing.

3.12. DPac diém sinh thai cua cédc lodi trong ho
Ho tiéu (Piperaceae)

- Noi song: Cac loai chtl yéu leo truon lén cac
cay khac nhu: Trau khong (Piper betle L.), ho tiéu
(Piper nigrum L.),... Mot s6 loai moc & duoi dat
hodc trong hoc nui da voi nhu: Rau cang cua
(Peperomia pellucida (L.) Kunth.), cang cua ba la
(Peperomia parcicilia C.DC.), tiéu 1a gai (Piper
boehmeriaefolium Wall. ex Miq.), 1a 16t (Piper
lolot 1..), tieu ran (Zipppelia begoniifolia Blume ex
Schult.&Schult.f.),...

- Mua ra hoa, mua qua: Tuy vao timg loai ma co
miia ra hoa, miia qua khac nhau nhung chu yéu ra
hoa tir thang 2 - 5, c6 qua tir thang 4 - 8, dién hinh 1a
cac loai rau cang cua (Peperomia pellucida (L.)
Kunth.), cang cua ba la (Peperomia parcicilia
C.DC.), tieu 14 mong (Piper hymenophyllum
Miq.), tiéu harmand (Piper harmandii C. DC.), ...
Mot s6 loai ra hoa thang 7 - 12, c6 qua thang 10
dén thang 4 nam sau nhu: Tiéu that (Pjper cubeba
L.£), tieu gié tran (Pjper gymnostachyum C. DC.)

3.2. Da dang ho Hd tiéu (Piperaceae) & VQG
Pu Mat

Két qua diéu tra, thu thap mau cua cac loai
trong ho Hé tieu (Piperaceae) & VQG Pu Mat da
xac dinh duoc 20 loai thudc 3 chi thuc vat. Két qua
duoc trinh bay & bang 1.

Bang 1. Thanh phan loai trong ho Hé tiéu (Piperaceae) & VQG Pu Mat

TT Tén khoa hoc Tén Viét Nam g:.;frllg Gia tri sit dung
1 Peperomia pellucida (L.) Kunth. Rau cang cua Th THU, AND
2 Peperomia parcicilia C.DC. Cang cua ba la Th AND
3 | Piper albispicum C.DC. Tiéu gié trang Th CTD
4 | Piper betle L. Trau khong L THU, CTD
5 Piper boehmeriaefolium Wall. ex Miq. Tiéu 14 gai Th THU, CTD
6 | Piper bonii C.DC. Ham éch rimg L CTD
7 | Piper brevicaule C. DC. Tiéu than ngan L CTD
8 | Piper cubebal . Tiéu that L THU, CTD
9 | Piper gymnostachyum C.DC. Tiéu gié tran L CTD
10 | Piper harmandii C. DC. Tiéu harmand L CTD
11 | Piper hymenophyilum Miq. Tiéu 14 mong L CTD
12 | Piper lolotL. Lalot Th THU, CTD, AND
13 | Piper longum L. Tiéu 14 tim L THU, CTD
14 | Pper minutistigmum C. DC. L CTD
15 | Piper nigrumL. Ho tiéu L ’Arﬁg’, Qv 1D,
16 | Piper pierreiC. DC. Tiéu pierre Th CTD
17 | Piper pubicatulum C.DC. Tiéu song co long L CTD
18 | Piper retrofractum Vahl Tieu doi L THU, CTD
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19 | Piper saxicolaC. DC. Tiéu trén da Th CTD
20 ggﬁiﬁf begoniifolia Blume ex Schult.& Tiéu ran Th THU, CID

Ghi chu: L: than leo; Th: than thao; THU: cay lim thuoc; CTD: cay tinh dau; GV: Cay gia vi: ANP: cay

an duoc.

banh gia sy da dang ctia ho Ho tieu
(Piperaceae) & VQG Pu Mat, két qua diéu tra
nghién ctru nay duoc so sanh vdi téng so loai, chi
thuc vat cta ho Ho tiéu (Piperaceae) da dugc ghi
nhan & khu vuc Bac Trung bo [14] (Bang 2).

Bang 2. So sanh s6 loai trong ho Ho tiéu
(Piperaceae) & VQG Pu Mat véi téng so loai da

biét & Bac Trung bo
VQGPuMat | BacTrungbd | Tyle%
Chi 3 3 100,00
Loai 20 36 55,55

Két qua & bang 2 cho thdy, thanh phan loai
ctia ho Ho tieu (Piperaceae) & VQG Pu Mat kha da
dang. Trong d6, c6 3 chi chiém 100% téng s6 chi va
20 loai so véi 36 loai, chiém 55,55% tong s6 loai va
thit da duoc ghi nhan c6 phan bo & khu vuc Bac
Trung bo. Nhu vay, trong mot khu vuc phan bo
cua VQG Pu Mat va vung dém voi mot dién tich
nho so voi cac khu vuc Bac Trung b, nhung
thanh phan loai, s6 chi thuc vat cta ho Hé tieu
(Piperaceae) & VQG Pu Mat kha da dang va phong
phu.

3.3. Cac loai thugc ho Ho tieu (Piperaceae)
duoc ghi nhan thém viing phan bé cho khu heé thyc
vat VQG Pu Mat

So voi danh luc cac loai thuoc ho Hé tiéu
(Piperraceae) & VQG Pu Mat da duoc cong bo
[15], két qua nghién ctu da ghi nhan thém vung
phan bo ctia 8 loai trong cho Khu hé thuc vat VQG
Pu Mat gom:

Tiéu gié trang (Piper albispicum C. DC.).

Tiéu 1a gai (Piper boehmeriaefolium Wall. ex
Miq.).

Tieu than ngan (Piper brevicaule C. DC).
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Tiéeu that (Pijper cubebal.f.).

Tieu gié tran (Piper gymnostachyum C. DC.).
Tiéu harmand (Piper harmandii C. DC.).
Piper minutistigmum C. DC.

Tiéu pierre (Piper pierreiC.DC.).

3.4. Gia tri sit dung ctia cac loai trong ho Ho
tieu (Piperaceae) & VQG Pu Mat

Gia tri stt dung ctia cac loai trong ho Ho tieu
(Piperaceae) duoc xac dinh dua theo cac nghién
ctru trong va ngoai nudc. Trong s6 20 loai duoc ghi
nhan c6 mat & VQG Pu Mat thi tat ca déu co gia tri
stt dung, chiém ty le 100% téng so6 loai, thuoc 3
nhom gia tri st dung khac nhau. Nhém cay cho
tinh dau chiém ty 1é 16n nhat voi 18 loai, chiém ty
lé 90%; tiép theo 1a nhom lam thudc véi 9 loai,
chiém ty lé 45%; nhom cay an duoc va lam gia vi
voi 4 loai, chiém ty 1é 20% so voi tong sO loai
nghién ctru.

3.4.1. Nhom céy cho tinh dau (CTD)

Céc loai trong ho Ho tiéu (Piperaceae) déu co6
chtta tinh dau. Nghién ctru da nghi nhan cay cho
tinh dau co 18 loai, chiém ty 1é 90%. Tuy nhién, tity
vao tung loai, tirng chi ma su tich lay ham luong
tinh dau khac nhau. Tinh dau cta cac loai trong
cac chi Piperva Zippelia c6 gia tri, duoc tng dung
lam my phdm, duoc pham, y hoc ...

3.4.2. Nhom céy lam thuoc (THU)

Voi 9 loai, thudc 3 chi, cac loai cay lam thuoc
chu yéu 1a chita cac bénh thuong gap trong doi
s6ng nguoi dan nhu vé boi bé stic khoe, bénh tiéu
hoa,... dién hinh nhw: Rau cang cua (Peperomia
pellucida (L.) Kunth.), trau khong (Piper betleL.),
tieu 14 gai (Pjper boehmeriaefolium), ham éch
riung (Piper bonii C.DC.), tieu that (Piper cubeba
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Lf), 1a 1ot (Piper lolot L), tieu 1a tim (Piper
longum L.), tieu (Piper nigrum L.), tiéu doi (Piper
retrofractum Yahl), tiéu ran (Zipppelia begoniifolia
Blume ex Schult.& Schult.f.).

3.4.3. Nhom cdy an dwoc vd cdy lim gia vi
(AND va GV)

Vi 4 loai dugc nguoi dan sir dung tir trudc dén
nay la 14 16t (Piper lolot), tieu (Piper nigrum), rau
cang cua (Peperomia pellucida.) va cang cua ba la
(Peperomia parcicilia). Day la nhing loai dang
duoc trong rong rai & cac vung khac nhau trén ca
nuoc. Pac biét, loai tiéu (Piper nigrum) hién nay la
cay chu lyc dugc trong & nhiéu vung trung du va
mién nui... ving Tay Nguyén ctia Viet Nam va 1a
cay xuat kh4du mang lai loi nhuan cao, giup x6a doi
giam nghéo cho nguoi dan.

4. KET LUAN

Két qua nghién cttu da xac dinh duoc 20 loai
thuoc 3 chi thuoc ho Ho tieu (Piperaceae) c6 phan
b6 & VQG Pu Mat, trong do chi Piper1a da dang
nhat voi 17 loai. Ghi nhan viing phan bé méi cta 8
loai cho khu hé thuc vat VQG Pu Mat. Mo ta mot
s6 dic diém sinh hoc (hinh thai, sinh thai, phan
bo) cta 20 loai duoc nghién ctu.

Céc loai duoc nghién cttu trong ho Ho tiéu
(Piperaceae) c6 phan bo & VQG Pu Mat déu c6 gia
tri stt dung; cay cho tinh dau véi 18 loai, cay lam
thuoc 9 loai, cay lam gia vi va cay an duoc voi 4
loai.
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tinh da dang thuc vat bac cao cé mach tai Vuon gidm va cdc gidi phdp bdo ton bén vimng. Luan an
Quoc gia Pu Mat - Nghé An, nguyén nhan giy suy  tién sy sinh hoc. Truong Pai hoc Vinh.

BIOGRAPHICAL DIVERSITY OF THE PIPERACEAE IN PU MAT NATIONAL PARK,
NGHE AN PROVINCE

Le Dong Hieu!
YWinh Medical University
Summary

The study evaluated the diversity of species composition, biological characteristics, distribution,
the use and medicinal plant of Piperaceae‘s species in Pu Mat National Park, Nghe An. The
research object was about the Piperaceae’s species in Pu Mat National Park; Field investigation,
sample collection, processing, analysis,etc. followed the Botanical research method of Nguyen
Nghia Thin (2008); Plants classification based on the method of comparing morphological
characteristics and experts. 20 species belonging to 3 genera of Piperaceae have been
documented. Piper was found to be the the richest genus (17 species). New distribution of 8 flora
species has also been recorded, such as Pper albispicum C. DC.; Piper boehmeriaefolium Wall.
ex Miq.; Piper brevicaule C. DC; Ppper cubeba Lf.;, Ppper gymnostachyum C. DC.; Piper
harmandii C. DC.; Piper minutistigmum C. DC.; Piper pierrei C. DC.. The number of useful
Piperaceae’s species is categorized as follows: 18 species for essential oil yielding, 9 species as
medicinal, 4 species for edible purposes and spices.

Keywords: Piperaceae, Pepper, Pu Mat

Ngudi phan bién: PGS.TS. Vii Quang Nam
Ngay nhan bai: 19/9/2023

Ngay thong qua phan bién: 6/12/2023
Ngay duyét ding: 25/01/2024
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MOT sO YEU TO ANH HUOGNG BEN TIiCH TU,
TAP TRUNG DAT NONG NGHIEP PHUC VU SAN XUAT
HANG HOA TAI TINH HUNG YEN
Trurong Thu Loan® *, Nguyén Dinh Trung? Nguyén Thi Hong Hanh?

TOM TAT

bat dai 1a tu liéu san xuat khong thé thay thé trong san xudt nong nghiép. Tich tu, tip trung
(TTTT) dat nong nghiép dé phuc vu san xuat hang hoa 1a xu thé tat yéu. Nghién cttu nham xac
dinh mot s6 yéu to anh huong dén TTTT dat nong nghiép phuc vu san xuat hang hoa tai tinh
Hung Yén. Diéu tra 90 can b¢ theo phwong phap chon mau ngau nhién va xit ly bang thang do
Likert, da xac dinh duoc 5 nhom voi 23 yéu t6 ¢6 kha nang anh huong dén TTTT dat nong nghiép
tai tinh Hung Yén. Két qua phan tich nhan t6 kham pha (EFA) va moé hinh twong quan héi quy
tuyén tinh boi tir s6 liéu diéu tra 400 nguoi st dung dat cho thay, c6 17 yéu t6 duoc phan thanh 3
nhom c6 4anh huong dén TTTT dat nong nghiép. Ba nhom yéu t6 nay co thé giai thich duwoc 68,1%
su thay doi ctia TTTT dat nong nghiép. Do 1a nhom thé ché gom 7 yéu t6 v6i hé so Beta 1a 0,508;
nhom thi truong gdom 6 yéu to voi he so Beta 1a 0,358 va nhom kinh té - xa hoi gdm 4 yéu t6 voi hé
s6 Beta la 0,125. 31,9% con lai chiu 4nh hudng ctia cac nhan t6 khac ngoai mo hinh ma trong
nghién cttu nay chua dé cap dén.

Tt khoa: Tich tu dat nong nghiép, tip trung dat nong nghiép, yéu to anh huong, quan ly dat dai,
tinh Hung Yén.

1. DAT VAN BE giai phap toan dién, trong d6 TTTT dit nong
nghiép (DNN) di doi voi cai thién diéu kién cta
san xuat nong nghiép (SXNN) va té chuc tot thi
truong dau vao, dau ra va ap dung cong nghé hién

Trong san xuat nong nghiép, dat dai 1a tu lieu
san xuat dac biét khong thé thay thé [1]. Tuy
nhién, nong nghiép chua phat trién bén vimg bdi e ) ~
. ) . . , L dai voi sy dinh huong va ho tro ctia Nha nudc 1a
mot trong nhitng nguyén nhan chinh la qua trinh
tich tu, tap trung (TTTT) ruong dat dién ra cham
[2]; trong khi day lai la diéu kién dé xay dung nén Tinh Hung Yén c6 dién tich dat tw nhién la
nong nghiép san xuét hang hoa (SXHH) quy mé 93.019,74 ha, trong d6, DNN chiém 62,52%, mai
16m [3 - 8]. Mat khac, viéc t6 chic san xust va phat TTTT duoc 11,17% dién tich va chu yéu mang tinh
trién thi truong con han ché din dén san xuit tw phat. Nguoi dan van con tam ly gitr dat gay kho
khong theo tin hiéu thi truong, khong phit hop véi khan cho doanh nghiép thué dat. Do vay, viéc danh
quy hoach, chidt luong nong san thip nén kho &id thuc trang va dé xuat giai phap TTTT DNN tai
canh tranh trén thi truong quoc té. Vi vay, dé phat tinh Hung Yén 1a rat can thiét.

trién nong nghiép hiéu qua va bén ving can cac 2. PHUDNG PHAP NGHIEN CUU

giai phap rat quan trong.

Phurong phap thu thap so liéu thir cap:. So lieu
thit cap duoc thu thap tir cac co quan Trung wong,
' Vy Nong nghiép, Vin phong Chinh phi cac So, ban nganh cua tinh Hung Yén va tir cac
2Hoc vién Nong nghi€p Viét Nam
3 Truong Pai hoc Tai nguyén va Méi truong Ha Noi
"Email: loantnmt@gmail.com

nghién ctru da cong bo.
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Phuong phap phan vung va chon diém nghién
ctiir. Can ¢t vao thuc trang dat dai, diéu kién phat
trién va xu huong st dung DNN, tinh Hung Yén
chia lam 2 vung: (i) Vung 1 gom huyén Van Giang,
Van Lam, Khoai Chau, Yén My va My Hao, vung
nay qua trinh TTTT dat dai theo huéng nong
nghiép SXHH manh; (i) Ving 2 gdm huyén An
Thi, Tién L&, Phu Ct, Kim Pong va thanh pho
Hung Yén, viung nay trong lta 1a chinh, it c6 su
chuyén d6i. Theo phuong phap chon mau ngau
nhién, huyén Khoai Chau la dai dién vung 1,
huyén Tién Lix 1a dai dién viung 2.

Phurong phép thu thap so liéu so cap. Dé dam
bao do tin cay, lua chon ngau nhién 400 nguoi sir
dung DNN tai 2 huyén dai dién dé phong van truc
tiép theo mau phiéu soan san voi cac tiéu chi duoc
thé hién trong bang 5. Stt dung thang do 5 muc
cta Likert [9], [10], tuong tng voi 5 diém tir 1 - 5.
Chi so6 danh gia chung 1a s6 binh quan gia quyén
ctia so luong nguoi tra 10i va hé sé cia timg muc
do ap dung. Thang danh gia chung la: Rat cao:
>4,20 diém; cao: 3,40 - <4,20 diém; trung binh: 2,60
- <3,40 diém; thap: 1,80 - <2,60 diém; rat thap: <1,80
diém.

- Phuong phap xir Iy so Iiéu: So lieu thu thap
duoc xtt Iy bang phan mém SPSS theo céc tiéu chi.
DPo tin cay ctia thang do duoc kiém dinh bing
phan mém Cronbach’s Alpha véi hé s6 Cronbach’s
Alpha ctia nhom 16n hon 0,6 va bién quan sat co
gia tri Corrected Item — Total Correlation 16m hon
0,3 [9, 11].

- Phuong phdp phan tich nhan to kham pha
EFA: X4ac dinh nhom nhan t6 anh hudéng dén
TTTT phuc vu SXNN hang hoéa voi 17 bién quan
sat (tieu chi) duoc phan lam 3 nhom nhan t6 anh
huong (bién toéng) 1a: (i) Nhom nhan to vé thé ché
(chinh sach va thuc hién chinh sach); (ii) Nhom
nhan t6 vé kinh té - xa hoi (KT - XH); (iii) Nhom
nhan t6 vé thi truong (Bang 5).

- Phuong phap xédc dinh cdc yéu t0' anh huong
dén TTTT DNN: Ttr két qua nghién ctu tong
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quan, qua diéu tra can b9, cong chuc, vién chuc tai
tinh Hung Yeén, da xac dinh so bo 23 bién c6 kha
nang anh huong dén TTTT DNN trén dia ban tinh
Hung Yeén (bién doc lap). Tién hanh diéu tra 400
nguoi st dung DNN trén dia ban tinh Hung Yén
dé danh gia két qua qua trinh TTTT DNN va cac
yéu t6 anh hudng dén TTTT DNN. Sau do, dung
phan mém Cronbach’s Alpha dé kiém dinh va
dung phuong phap phan tich nhan t6 kham pha dé
xac dinh cac nhom yéu t6 anh huéng dén TTTT
DNN.

Bién phu thudoc duoc xac dinh 1a két qua
TTTT DNN can dat duoc, do 1a: (i) Phu hop voi
chu truong va chinh sach; (i) Phu hop véi tinh
hinh san xuét cta dia phuong; (iii) Phu hop voéi
cong tac quan ly dat dai; (iv) Phu hop voi nang luc
ctia doi tuong st dung dat (SDD).

- Phurong phdp xdc dinh yéu to anh huong va
mutc do anh hudng bang hoi quy tuyén tinh MLR
(Multiple Linear Regression): Phuong trinh hoi
quy bdi c6 dang:

Y=0+pX;+P2X,+... + pnX, + &

Trong do: Y 1a bién phu thuoc, 1a bién chiu tac
dong cua bién khac (bién X); X, X,, X, 1a bién doc
lap, 1a bién tac dong lén bién phu thuoc Y; B,
1a hing s6 hdi quy, hay con duoc goi 1a hé so chin;
B1, Ba, Pn 12 he s6 hoi quy; € 12 phan du.

Do phu hop mo hinh hoi quy duoc xac dinh
bang kiém dinh F. Néu Sig < 0,05 mé hinh hoi
quy la phua hop. Chi s6 R? hieu chinh duoc ding
dé danh gia muc do phit hop ciia moé hinh. Gia
tri Durbin — Watson nidm trong khoang 1,5 - 2,5 thi
két qua khong vi pham gia dinh tu twong quan
chubi bac nhat.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thuc trang SDDP va phat trién nong
nghiép tinh Hung Yén

3.1.1. Hién trang SDP nam 2021

Téng dién tich tu nhién (DTTN) tinh Hung Yén
nam 2021 1a 93.019,74 ha (Bang 1). Trong do, DPNN
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1a 58.158,37 ha, chiém 62,52%; ty 1é nay thap hon
binh quan PNN cuta ca nuéc 1a 84,49% (27.994.319

ha DNN/33.134.480 ha DTTN) [12].

Bang 1. Hién trang SDDP ndong nghiép tinh Hung Yén nam 2021

Pon vi tinh: ha

Pon vi hanh chinh bat n.(?ng D:'?it san x1.1:'€it bat nlléi ‘Eréng DéftA néng
nghiép nong nghiép thiy san nghiép khac
Téng 58.158,37 50.654,33 4.869,91 2.634,13
My Hao 4.615,18 4.105,88 410,66 98,64
Tién Lix 5.353,60 4.820,90 480,73 51,98
Van Giang 3.802,19 1.740,59 288,57 1.773,02
Thanh pho Hung Yén 3.831,26 3.484,45 278,64 68,18
An Thi 8.941,23 8.115,61 672,09 153,54
Yén My 5.391,74 4.993,46 290,31 107,97
Khoai Chau 8.854,66 7.755,19 1.015,94 83,53
Kim Dong 7.070,38 6.501,44 471,04 97,90
Phu Cu 6.530,85 5.738,89 741,11 50,85
Van Lam 3.767,28 3.397,92 220,84 148,53

DNN phan bé nhiéu nhét tai huyén An Thi
(8.941,23 ha) va Khoai Chau (8.854,66 ha). Trong
do, dat SXNN 1a 50.654,33 ha, chiém 54,46% tong
DTTN va 87,10% dién tich DNN; phan b6 nhiéu &
cac huyén: An Thi (8.115,61 ha), Khoai Chau
(7.755,19 ha), Kim Dong (6.501,44 ha), Phu Cur
(5.738,89 ha). bat nuoi trong thiy san (NTTS) cé
4.869,91 ha, chiém 5,24% téng DTTN va 8,37% dién
tich DPNN. DNN khéc c6 2.634,13 ha, chiém 2,83%
téng DTTN va 4,53% dién tich DNN.

3.1.2. Bién dong SDP nong nghiép giai doan
2010 - 2021

Trong giai doan 2010 — 2021, DNN cua tinh
Hung Yén giam 2.366,63 ha, tuong (mg giam binh
quan 215,15 ha/nam (khoang 0,36% dién tich DNN)
do chuyén sang dat phi nong nghiép. Xu thé nay
trai voi viéc tang dién tich DNN cta ca nuoc, véi
binh quan 160.719,91 ha (tuong duong 0,61%). Cu

thé, dat SXNN giam 3.317,67 ha, tuong tmg giam
binh quan 301,61 ha/nim (khoang 0,56% dat
SXNN); trong khi dat SXNN ca nudc tang 1,41%.
Nguyén nhan la do chuyén sang dat phi nong
nghiép va cac loai dat khac trong nhém DNN (nhw
dat NTTS, DNN khac). Trong do, dat trong lua
giam 5.960,55 ha, tuong tmg giam binh quan 541,87
ha/nam, nguyén nhan do chuyén sang dat phi nong
nghiép va cac loai DNN khac (dat trong cay hang
nam khac, dat trong cay lau nam, dat NTTS, DNN
khac).

bat NTTS giam 198,09 ha, binh quan mdéi ndm
giam 18,01 ha (twong duong 0,36%), trai voi xu
huong tang 1,27% so voi ca nudc. Nguyén nhan
giam cht yéu 1a chuyén sang dat phi nong nghiép.
DNN khac tang kha nhiéu, voi 1.148,13 ha, tuong
ung ting binh quan 104,38 ha/nam (7,02%), thap
hon binh quan chung cta ca nuéc tang la 11,84%.
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Nguyén nhan do mé rong quy mo trang trai. Nhu
vay, xu thé DNN cua tinh Hung Yén giam, trai voi
xu thé tang cta ca nudc. Dong thoi, chi ra xu thé
taing dién tich DNN khac va gidm dién tich dat
SXNN, cu thé 1a dat trong cay hang nam. Diéu d6
cho thay nhu cau TTTT dat phuc vu san xuat
NNHH trén dia ban tinh Hung Yén.

Toc @6 phat trién kinh té ctia tinh Hung Yén
giai doan 2011 - 2021: Nganh nong, lam nghiép va
thay san dat 2,41%; cong nghiép, xay dung dat
9,64%; dich vu dat 6,36%. GRDP theo gia hién hanh
nam 2021 dat 112.306 ty dong; trong d6, nganh
nong lam nghiép va thuy san dat 9.751 ty dong.
GRDP binh quan dau nguoi dat 87 trieu
déng/nguoi/nam. Tong thu ngan sach dat 19.368 ty
dong [13].

Nganh nong nghiép tinh Hung Yén dang
chuyén manh theo huéng SXHH véi quy mo, nang
suat va chat luong ngay cang cao. GRDP nganh
nong nghiép tang truéng binh quan dat 2,41%/nam
giai doan 2011 - 2021. Trong do, giai doan 2011 -
2015 dat 1,97%/nam, thap hon muc tang trudng
nganh noéng nghiép ca nudc (3,12%/nam); giai doan
2016 - 2021 toc do tang truong binh quan dat
2,77%/nam, cao hon mic ting truong nganh nong
nghiép ca nudc (2,54%). Nam 2010, ty trong nganh
nong nghiép dat 93%, dén nam 2021 giam con 89,0%;
ty trong nganh thay san cé xu huwong ting, nam
2010 chiém khoang 7,0%, dén nam 2021 tang len
13,78% [13].

3.2. Thuc trang TTTT DNN tai tinh Hung Yén

3.2.1. Két qua thuc hién TTTT PNN

Theo dé an khuyén khich TTTT DNN dé
SXNN hang hoéa theo quy mo 16n cta tinh Hung
Yén [14], két qua duoc chia lam 2 giai doan:

Giai doan 1: Tinh dén nam 2019, toan tinh
Hung Yén TTTT duoc 4.596,7 ha DNN. Trong do,
TTTT @é trong trot 3.647 ha (chiém 79,3%), chan
nuodi 501,6 ha (chiém 10,9%), thay san 448,4 ha
(chiém 9,8%). Cac phuong thic TTTT chinh gdém:

- TTTT nhung khong thay d6i QSDD, gom
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lien két hop tac (nong dan tap trung dat dai dudi
viéc gop ruong dé hinh thanh céc t6 hop tac, hop
tac xa, canh dong 1on...) 1a 694,1 ha (chiém 15,1%)
va muon DNN dé san xuat 782,7 ha (chiém
17,02%) .

- Thue QSDD 2.231 ha (chiém 48,54%),
phuong thirc nay da va dang dién ra mot cach tu
phat tai cac huyén Van Lam, Kim Dong, Phu Cu,
thanh ph6é Hung Yen..., buoc dau phat huy hieu
qua.

- TTTT trén co so thay d6i QSDD bao gom:
Chuyén nhuong, thira ké, tang cho QSDD 1a 888,8
ha (chiém 19,34%).

Giai doan 2: Nam 2021, toan tinh Hung Yén
TTTT duoc 6.496,7 ha, chiém 11,17% dién tich
DNN, trong d6 phuong thic thué QSDD la nhiéu
nhat, voi 3.181,1 ha (chiém 48,96% dién tich);
phuong thirc thay déi QSDD 1a 1.238,8 ha (chiém
19,07%); phuong thic khong thay déi QSDD gém
lien két hop tac 1a 1294,1 ha, chiém 19,92% va
muon DNN chiém 12,05% [14].

TTTT theo phuong thic thué QSDD la cao
nhat, chiém 48,96% dién tich DNN. Két qua nay
thap hon so véi két qua nghién ctru cua Lé Thuy
Hing (2022) tai tinh Thai Binh, voi ty lé TTTT
bang phuong thirc thué dat trong trong trot va
chan nudi 1an luot chiém toi 74,74% va 77,73% [15].

3.2.2. Danh gid TTTT DNN

- Vé quy mo dién tich: Dién tich PNN da duoc
TTTT con thap, dén nam 2019 mai dat 4.596,7 ha;
dén nam 2021 1a 6.496,7 ha (chiéem 11,17% téng
dién tich NN caa tinh). Quy mé tich tu nho (< 1
ha), cht yéu la do cac ho ca thé thué DNN, muon
DNN dé canh tac. Mo hinh tich tu PNN c6 quy mo
l6n hon 5 ha chi chiém khoang 5% tong dién tich
tich tu, do cac ho tu nhan chuyén nhuong QSDD,
dau thau dat cong dién dé lam trang trai va mot so
HTX thué dat dé san xuat, kinh doanh.

- Vé phuong thic: C6 3 phuong thic TTTT
chinh:
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(i) Thue QSDD: Phuong thirc nay dién ra mot
cach tu phat va bude dau da phat huy hiéu qua. O
pham vi nho, nguoi st dung dat thué ruong dé
phat trién kinh t€ trang trai, viec dau tu co s ha
tang, khoa hoc cong nghé con han ché nén chua
phat huy duoc loi thé ctia san xuat lon, kho ap
dung céc tiéu chuan GAP va san xuat thi€u tinh
bén vimg. O pham vi 16n hon, doanh nghiép, ca
nhan phai dimg ra dam phan va ky hop déng cting
mot luc voi nhiéu ho; gia thue dat va thoi gian thue
phu thudc vao loai dat, vi tri, diéu kién timng ho nén
kho TTTT voi quy mé dién tich 16n. Dé khuyén
khich phat trién phuong thitc nay can c6 chién
luoc va ké hoach phu hop dé quyén loi ctia ho dan
duoc dam bao, dong thoi doanh nghiép chap nhan
duoc gia thué dat, thoi gian thué dat.

(ii) TTTT trén co s thay déi QSDD: Quy mo
nho (chi chiém 19,07% téng dién tich tich tu). Piéu
nay cho thdy, tam ly, nhu cau gitt ruong dat du
khong SXNN ctia nguoi dan con cao. Tac dong
tich cuc 1a phuong thitc nay cho phép nguoi nhan
chuyén nhuong hinh thanh cac trang trai, mo rong
quy mo san xuat theo huéng hién dai. Han ché caa
phuong thitc nay la nguon cung dat tai dia phuong
khong con nhiéu nén nguoi chuyén nhuong
thuong doi gia cao, von ctia ho it nén chuyén
nhuong nho 1é han ché trong TTTT dé SXHH quy
mo 1on. Phuong thitc nay cting dan dén hé qua la
mot s6 lao dong nong thon khong con DNN dé
canh tac, ho thay d6i hoan toan sinh ké, kho khian
trong viéc chuyén déi nghé nghiép va thay ddi vi
thé xa hoi. Mat khac, hinh thic nay dé dan dén
hién tuong TTTT DNN v6i muc dich dau co bat
dong san dé chuyén d6i muc dich SDP ma khong
thuc su dé dau tu SXNN. Do mot s6 quy dinh cta
Luat Pat dai nén du c6 dt nguon luc kinh té thi
doanh nghiép cing khé c6 thé TTTT theo hinh
thic nay.

(iii) TTTT nhung khong thay doi QSDD:
Phuong thire lién két ho nong dan dé hinh thanh
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cac t6 hop tac x4, lien két hop tac xa, lien két gitta
ho va hop tac xa da thoa man duoc day da cac yeu
cau ctia TTTT DNN theo huong SXHH, hinh
thanh “canh déng lon”, nang cao hiéu qua san
xuat. Phuong thitc nay c6 nhiéu vu diém va dang
dugc khuyén khich phat trién. Tuy nhién, dé thuc
hién hiéu qua, can cé co ché, chinh sach ho tro
dau tu ha tang, tin dung vu dai, bao hiém rti ro...
dé phat trién bén vimg. Ngoai ra, tai tinh Hung
Yén ton tai phuong thitc TTTT khong thay déi
QSDD thong qua muon DNN, tap trung nhiéu &
mot s6 dia phuong gan khu cong nghiép va phat
trién dich vu. Phuong thitc nay c6 thoi gian cho
muon QSDDP nong nghiép khong c¢6 dinh nén ho
muon DNN khong tich cuc dau tu dé cai thién
ving san xuat va chuyén déi co cau cay trong, do
vay chua phat huy duoc hiéu qua san xuat.

- Vé két qua thuc hiém: Theo danh gia cla
nguoi st dung dat, TTTT DNN tai tinh Hung Yén
da phu hop véi chinh sach cta Pang va Nha nudc,
phu hop voi tinh hinh san xuat cta dia phuong;
phu hop véi cong tac quan ly dat dai va phu hop

voi nang luc ctia nguoi st dung dat.

3.3. X4c dinh céc yéu t6 anh hudéng dén TTTT
DNN phuc vu sin xuit hang hoa trén dia ban tinh
Hung Yén

3.3.1 Xdc dinh cdc yéu to co kha ndang anh
huong dén TTTT DNN

Trén co so ké thira nhitng két qua nghién ctu
trudc vé yéu to tac dong dén kha niang TTTT
DNN, tham vén y kién chuyén gia va két hop voi
dac diém cua tinh Hung Yén, da dé xuat khao sat
90 can bo, cong chic, vien chuc lien quan vé 23
yéu t6 c6 kha nang anh hudong dén TTTT DNN
thuoc 5 nhéom, gom: Diéu kién cta dia phuong,
chinh sach, diéu kién ho, thi truong va té6 chiec
thuc hién (Bang 2).
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Béng 2. Téng hop y ki€n vé yéu to tAc dong dén TTTT DNN tai tinh Hung Yén

Mitc d6 danh gia banh gia chung
Tiéu chi danh gia . Mitc danh
1 2 3 4 5 | biém y
gia

Piéu kién cda dia phuong
1. Vitri dia ly 15 13 | 36 | 0 3 | 233 Thap
2. Khi hau, thoi tiét 23 | 40 | 24 | 3 0 | 2,08 Thap
3. bac diém dat dai 4 149 |37 ] 0 0 | 2,37 Thap
4. Quy mo dat nong nghiép 0 0 7 |72 | 11 | 4,04 Cao
5. Tang trudng kinh té 0 2 |21 |50 | 17 | 3,91 Cao
6. Co so ha tang phuc vu thi truong 0 1 20 | 50 | 19 | 3,97 Cao
Chinh sdch
7. Luat Dat dai 0 1 0 | 63 | 26 | 4,27 Rat cao
8. Quy dinh vé phat trién kinh t€ nong nghiép 0 0 0 | 78 | 12 | 413 Cao
9. Quy dinh TTTT DNN 0 3 6 | 64 | 17 | 4,06 Cao
10. Chinh sach ho tro san xuat nong nghiép 1 4 | 13 | 51 | 21 | 3,97 Cao
Piéu kién ho
11. Nguon luc kinh té€ ho 0 3 13 | 54 | 20 | 4,01 Cao
12. Thi truong lao dong 0 13 | 10 | 51 | 16 | 3,78 Cao
13. Nhu cau TTTT NN 0 6 6 | 39 | 39 | 423 Rat cao
14. Kha nang tiép can cac dich vu 5 24 | 24 | 31 6 3,10 | Trung binh
Thi trirong
15. Thi truong nong san noi dia 0 0 1 53 | 36 | 4,39 Rat cao
16. Thi truong xuat khiu nong san 0 0 7 | 46 | 37 | 4,33 Rat cao
17. Chuyén mon hoa theo thi truong 2 4 | 16 | 43 | 25 | 3,94 Cao
18. Binh 6n gia thi truong 0 0O | 15 | 54 | 21 | 4,07 Cao
76 chitc thue hién
19. Cong bo, cong khai QH, KHSDD 0 0 20 | 49 | 21 | 4,01 Cao
20. Phat trién thi truong QSDD 0 4 | 11 | 58 | 17 | 3,98 Cao
21. Tro giup phap ly 0 0 4 77 9 4,06 Cao
22. Phd bién, gido duc phap luat vé dat dai 0 0 | 13| 61| 16 | 4,03 Cao
23. Giam sat qua trinh TTTT DNN 2 1 23 | 47 | 17 | 3,84 Cao
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Bang 2 cho thay, 19 yéu t6 c6 kha niang anh
huong dén TTTT DNN duoc xac dinh. Trén co so
do, tién hanh thiét ké phiéu diéu tra dé xac dinh
mutc do anh huong cta modi nhom yéu to tir goc
nhin ctia nguoi stt dung dat.

3.3.2. Xdc dinh cdc yéu to dnh huong dén
TTTT DNN

3.3.21. Két qua kiém dinh muic do tin cdy cua
cdc thang do

Két qua kiém dinh do tin cay cta thang do
thong qua hé s6 Cronbach’s Alpha doi voi 19 yéu
to. Két qua, co 17 yéu to c6 co hé s6 Cronbach’s
Alpha dao dong trong khoang 0,914 - 0,949 va hé
s6 tuong quan bién tong déu >0,3. Nhu vay, cac
bién da chon dam bao do tin cay, nghia la cac bién
quan sat déu co y nghia giai thich t6t cho nhom

yéu t6. Co thé thuc hién cac budc phan tich tiép
theo voi 17 bién nay. 2 bién (binh 6n gia va tro
giup phap ly) khong dam bao do tin cay do hé so
Cronbach’s Alpha <0,6. Nghia la cac cau héi dung
dé danh gia tinh binh 6n gia va tro giap phap ly
khong dam bao tinh dong nhat va hoi tu. Vay nén,
2 bién nay sé khong dua vao cac buodc phan tich
tiép theo.

3322 Két qua phan tich cdc nhan t0 kham
phad (EFA)

- Két qua kiém dinh mutc do phu hop cia mo
hinh:

Mtc d6 phu hop cua s6 lieu diéu tra khi st
dung mo hinh nhan t6 kham pha (EFA) dugc danh
gi4 thong qua hé s6 KMO (Bang 3).

Bang 3. Két qua kiém dinh mitc d¢ phi1 hop ciia mé hinh bing KMO va Bartlett’s Test

TT Tiéu chi Gia tri
1 |Heé so KMO (Kaiser-Meyer-Olkin Measure of Sampling Adequacy) 0,927
2 |Kiém  dinh Bartlett | Chi binh phuong x4p xi (Approx. Chi-Square) 6.249,584
3 (Bartlett’s Test of BflC tr do (df) 136
Sphericity) — _
4 Miic y nghia (Sig.) 0,000

Bang 3 cho thay, hé s6 KMO = 0,927 thoa man
diéu kién 0,5 <KMO<1. Kiém dinh Bartlett vé mic
do tuong quan gitta cac bién quan sat trong téng
thé c6 muc y nghia Sig. = 0,000 <0,05. Nghia 1a cac
bién quan sat phan anh nhimg khia canh khac
nhau cta cing mot nhan t6 phai c6 moi tuong

quan v6i nhau. Nhu vay, c6 thé két luan so liéu
diéu tra thuc t€ phu hop véi mo hinh phan tich da
luya chon.

- Két qua kiém dinh muic do gidi thich cua cédc
bién quan sat (Bang 4).

Béng 4. Két qua kiém dinh muc do giai thich cac bién quan sat

Gia tri rieng ban dau ) S ) .
: Trich xuat tong binh phuong taii  Xoay tong binh phuwong
Nhom yéu
to Téng | Phuong | Phuong sai | Téng | Phuong | Phuong sai | Téng | Phuong | Phuong sai
sO sai tich luy sO sai tich luy sO sai tich luy
1 8,631 | 50,769 50,769 8,631 | 50,769 50,769 4,739 | 27,877 27,877
2 2,802 | 16,485 67,254 2,802 | 16,485 67,254 4,547 | 26,745 54,622
3 1,466 | 8,624 75,877 1,466 8,624 75,877 3,614 | 21,256 75,877

FExtraction Method: Principal Component Analysis

(Phuong phap trich xuat: Phan tich thanh phan chinh)
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Bang 4 cho thdy, gia tri phuong sai trich - Két qud chay nhan (0 khdm pha:

Cumulative % déu lon hon 75,00%, nghia 1a cac Phan tich nhan t6 kham pha dé xac dinh cac
bién quan sat giai thich duoc >75% tuong tmg két nhom yéu t6 anh hudéng dén TTTT DNN. Két qua
qua nghién ctu. duoc trinh bay & bang 5.
Bang 5. Két qua chay mé hinh nhan t6 kham ph4 FFA
Ky hiéu / Nhom nhén to
bin Bién quan sat ) 5 3
TT4 Thi treong QSDD 0,890
TT5 Thi truong xuat khiu nong san 0,364
TT1 Thi truong nong san noi dia 0,828
TT2 Co so ha tang phuc vu thi truong 0,811
TT3 Thi truong lao dong 0,787
TT6 Chuyén mon hoa theo thi truong 0,764
TC5 Phé bién gido duc phap luat dat dai 0,814
TC4 Cong khai QH, KHSDD 0,806
TC7 Giam sat qua trinh TTTT DNN 0,784
TC6 Chinh sach hé tro san xuat nong nghiép 0.715
TC1 Luat bat dai 0,708
TC3 Quy dinh vé TTTT DNN 0,699
TC2 Quy dinh vé phat trién kinh té nong nghiép 0,637
KTXH1 Tang truong Kkinh té 0,936
KTXH2 Nguén luc kinh té ho 0,911
KTXH3 Quy dat nong nghiép 0,901
KTXH4 Nhu cau TTTT DNN 0,875
Bang 5 cho thdy, 17 bién quan sat da duoc Phuong trinh hoi quy béi c6 dang:
oy o0, N v, e i s chom co g nghin L (o) = Pu# HIC BT + RRIXH ¢

Két qua chay mo hinh hoi quy tuyén tinh boi,

huc tién. .
thye tien bang phan tich su sai khac bang ANOVA (Bang 6).

3.3.2.3. Két qud phan tich hoi quy da bién
Bang 6. Két qua chay mé hinh héi quy tuyén tinh bgi, bang phan tich su sai khac bing ANOVA

Mo hinh Téngbinh | Bactedo |Trung binh binh | Kiém dinh 1:14:;1;’
phuong (df) phuong F Sig)
1 Héi quy 180,193 3 60,064 284,661 0,000°
Phan du 83,557 396 0,211
Téng 263,750 399

Ghi chu: a. Bién phu thuoc (Dependent Variable): Ket qua TITTT DNN; b. Bién doc lgp
(Predictors/Independent): (Hing so - Constant), kinh t€ xa hoi, thi truong, thé ché.
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Bang 7. Két q

ua chay moé hinh héi quy tuyén tinh boi bang hé s6 tuong quan R

. R binh R binh phuwong | Sai s6 chuin cta Gia tri Durbin-
M6 hinh R e , ,
phuong hiéu chinh woc luong Watson
1 0,827* 0,683 0,681 0,459 1,598

Ghi chu: a. Bién phu thuoc (Dependent Variable): Ket qua TTTT DNN; b. Bién doc lip

(Predictors/Independent): (Hing so - Constant), kinh t€ xa hoi, thi truong, thé ché.
Béng 8. Két qua chay mo hinh héi quy tuyén tinh boi bing hé sé tuong quan héi quy

Heé s6 hoi quy chua chuin Heé so hoi quy da Miic ¥
, o 1 Phan
Mo hinh hoa chuan héa iy nghia
phoit )
Giatri B) | Saiso chuan Gia tri (Beta) (Sig).
1 Hing s6 -0,062 0,152 -0,405 0,686
Thé ché 0,520 0,038 0,508 13,849 0,000
Thi truong 0,353 0,035 0,358 9,984 0,000
Kinh té - xa hoi 0,121 0,029 0,125 4,199 0,000

Ghi chu: a. Bién phu thuoc (Dependent Variable): Két qua TTTT dit nong nghiép.

bé kiém dinh do phu hop mo hinh héi quy,
dat gia thuyét H,: R* = 0. Phép kiém dinh F duoc
st dung dé kiém dinh gia thuyét nay. Két qua
kiém dinh: Sig < 0,05: Bac b6 gia thuyét H,, nghia
laR*# 0 mot cach co y nghia thong ké. Gia tri
Durbin-Watson (DW=1,598) niam trong khoang tir
1,5 - 2,5 nén két qua khong vi pham gia dinh tu
tueong quan chudi bac nhat.

Heé s6 twong quan R?=0,683; hé s6 twong quan
hiéu chinh 1a 0,681. Nghia 1a cac yéu t6 doc 1ap co
thé giai thich duoc 68,1% su thay ddi ctia bién phu
thudc. 31,9% con lai chiu anh huéng cta cac nhan
to khac ngoai mo hinh ma trong nghién ctru nay
chua dé cap dén. Nhu vay, phuong trinh hoi quy
chua chuan hoa:

KQTTTTDNN =-0,62+ 0,52 TC + 0,353 TT +

Phuong trinh nay dung hé s6 hoi quy chua
chuin hoa (trong s6 hoi quy), phan anh su thay
d6i cta bién phu thuoc khi mét don vi bién doc 1ap
Xi thay d6i va cac bién doc lap con lai duoc gitr
nguyeén.

Phuong trinh hoi quy da chudn hoa: Dung gia
tri tuyet doi ctia hé s6 hoéi quy da chudn hoa dé
xem xét tAm quan trong ctia cac bién doc lap (mtc
tac dong ctia cac bién doc 1ap).

KQTTTTDNN = 0,508 TC + 0,358 TT + 0,125
KTXH +¢

Téng hop muc d6 anh huong cta cac nhom
yéu t6 dén TTTT DNN duoc trinh bay & bang 9.

0,121 KTXH + ¢
Béng 9. Téng hop mitc do dnh hudng cia cac nhom yéu t6 dén TTTT DPNN
" , Nhomyéu | Nhom yéu t6 thi | Nhom yéu to KT
T Tiéu chi to thé ché truong -XH
1 Ky hiéu TC TT KT -XH
2 Gia tri tuyét doi 0,508 0,358 0,125
3 Mitc do anh huéng (%) 51,26 36,13 12,61
4 Tht tw anh huwong 1 2 3
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4. KET LUAN

Tinh Hung Yén c6 téng dién tich tw nhién 1a
93.019,74 ha; trong d6, DNN chiém 62,52%, thap
hon ty lé binh quan cta ca nudc (84,49%). Giai
doan 2010 - 2021, dién tich DNN cuda tinh giam
2.366,63 ha, twong tng giam binh quan 215,15
ha/nam. Toan tinh TTT dugc 6.496,7 ha DNN
(chiém 11,17%), voi 3 phuong thic chinh la: ()
Thue dat chiém 48,96%; (ii) TTTT trén co sé thay
doi QSDD 1a 19,07%; (iii) TTTT nhung khong thay
doi QSDD 1a 32,97%.

Két qua diéu tra 90 can bo, cong chic, vién
chtic da xac dinh duoc 5 nhom véi 23 yéu to co
kha nang anh huéng dén TTTT DNN; trong do6 co
3 yéu t6 c6 anh hudng & muc thap; 1 yéu t6 & mic
trung binh; 4 yéu t6 & muc rat lon va 15 yéu to &
muc 16n. 19 yéu t6 c6 mitc anh huong cao va rat
cao duoc dua vao xtr ly & budc ti€p theo. Két qua
diéu tra 400 nguoi st dung dat cho thay, he so
Cronbach’s Alpha cta yéu t6 binh 6n gia va tro
giup phap ly nhé hon 0,6 nén bi loai. Vi vay, chi
con 17 yéu to duoc dua vao danh gia. Két qua xac
dinh duoc 17 yéu t6 duoc phan thanh 3 nhom c6
anh huong dén TTTT DNN, do 1a thé ché, thi
truong va KT - XH. 3 nhom yéu t6 nay co thé giai
thich duoc 68,1% su thay d6i caa TTTT DNN.
Trong d6, nhom yéu to thé ché bao gom 7 yéu to
c6 anh huong lon nhat voi hé s6 Beta 1a 0,508
(chiém 51,26%). Nhom yéu t6 thi truong gom 6
yéu t6 c6 anh huong thir hai voi he s Beta 1a
0,358. Nhom yéu to KT - XH gom 4 yéu t6 c6 anh
hudng ¢ muirc thap nhat véi he s6 Beta 1a 0,125.
31,9% con lai chiu anh hudéng ctia cac nhan t6 khac
ngoai mo hinh ma trong nghién ctru nay chua dé
cap dén.
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SOME FACTORS AFFECTING THE ACCUMULATION AND CONCENTRATION OF
AGRICULTURAL LAND FOR COMMERCIAL PRODUCTION IN HUNG YEN PROVINCE

Truong Thu Loan!, Nguyen Dinh Trung?, Nguyen Thi Hong Hanh?

! Department of Agriculture, Government Office
“Vietnam Academy of Agriculture
?Hanoi University of Natural Resources and Environment
Summary

The land is an irreplaceable means of production in agricultural production. Accumulation and
concentration of agricultural land for commodity production is an inevitable trend. The study
aims to identify several factors affecting the accumulation and concentration of agricultural land
for commodity production in Hung Yen province. Investigating 90 officials using the random
sampling method and the Likert scale has identified five groups with 23 factors that can
potentially affect the accumulation and concentration of agricultural land in Hung Yen province.
The results of exploratory factor analysis (EFA) and multiple linear regression correlation model
from survey data of 400 land users show that there are 17 factors divided into three groups that
affect agricultural land market information. These groups can explain 68.1% of the change in
agricultural land market value. That is an institutional group of 7 factors with a Beta coefficient of
0.508; the market group includes 6 factors with a Beta coefficient of 0.358 and the socio-economic
group includes 4 factors with a Beta coefficient of 0.125. The remaining 31.9% may be influenced

by other factors that have not been mentioned in this study.
Keywords: Agricultural land accumulation, agricultural land concentration, influencing factors,

land management, Hung Yen province.

Nguoi phan bién: TS. Nguyén Dinh Bong
Ngay nhéan bai: 26/12/2023

Ngay thong qua phan bién: 15/01/2024
Ngay duyét dang: 30/01/2024
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THONG BAO
Vé viéc chdp nhan Pon diang ky bao ho giéng cay trong méi

Vin phong Bao ho giong cay trong — Cuc Trong trot cong bé chip nhan don diang ky bao ho giéng cay

trong moi sau:

Pai dien ciia | CP0 S hu Ngay don
TT| S6 don | Ngaynop | Tén gidng Ten loai o giong cay Tac gia giéng gy
chii don A hop le
trong
1 |2023_39 | 17/3/2023 HN98 Ng6 — Zea mays L. Céng tyCo o ¢ ty TNHH )
2 | 202340 | 17/3/2023 |  HN99 Ngbo - Z L | PhanTa | gy | COPEWINHA
_ g0 — Zea mays L. doan Giéng réng Van giong cay 20/11/2023
NGAN DIEP ay trod ' trong Van Xuye
3 | 202395 | 20/6/2023 ““| Ngo-ZeamaysL. | ong Xuyén rong Van fuyen
98 Viét Nam
Cong ty Okinawa
TNHH Tam | Institute of
Onna-OIST- hin va Lié Sci d
4 | 2023_32 [28/02/2023| Lta - Oryza sativaL. | o o AE0 1 SCCNCC AT gA7p Hidetoshi | 30/01/2024
2020 danh (Vision | Technology
& School
Associates) | Corporation
Vién Lua dong Newvén Kha
. én Khac
5 |2023_102| 31/7/2023 | OM75 | Lua- Oryzasatival. | Khong |bing song Ciu g“%'hén
Long &
, Trung tam 31/08/2023
Nam Shiitake - Ho6 tro dich
. | Hokken Co., )
6 (2023_103(31/07/2023 CA902 Lentinus edodes (Berk) |vu Giong cay Ltd Fumikazu Goto
Sing trong Viet ?
Nam (VSC)
CLONE Clone Clone
7 12023_104(09/08/2023 RUBY International International
"CL806D" Lan Hé Diép - Biotech Co., Ltd| Biotech Co., Ltd
Phalaenopsis Cl 04/10/2023
CLONE Bl one Clone
ume International )
8 12023_105|09/08/2023| CHARMY Biotech C International
iotech Co., _
"CL210A" Biotech Co., Ltd
Ltd
b6 Thanh
9 12023_106| 9/8/2023 TVS126 Ngo6 — Zea mays L. Khong Tung, Vi Tran Ngoc Hung |20/10/2023
Thanh Thay
Cong ty Co
Chuoi - M han Dau tu .
10 [2023_107| 10/8/2023 |  FURL5 uot - usa Khong | D on DA pah Neoc Hung | 20/10/2023
acuminata Colla rau qua Viéet
Nam
Cong ty TNHH
Co TNHH
11 [2023_111(21/08/2023| PNF-23 Nho - Vitis L. Khong | Phd Nhuan ong ty-
Phu Nhuéan Farm
Farm
Cong ty C6 | Cong ty C6 phan
12 (2023_113|24/08/2023| TBR558 Lua Khong phan Tap doan | Tap doan Thaibinh | 04/10/2023
Thaibinh Seed Seed
13 (2023_114|25/08/2023 SNL- Sam Ngoc Linh Khéng Cong ty Co Cong ty C6 phan | 6/10/2023
201
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KCSRKT phan Tap doan | Tap doan Y duoc
Y duoc Sam Sam Ngoc Linh
Ngoc Linh Viét Viét Nam
Nam
Co Cé e 1
Aong}y O\ Cong ty Co phan
SNL phan Tép doan Tap dodn Y d
- ap doan Y dugc
14 12023_115|25/08/2023 Sam Ngoc Linh Khong Y duoc Sam ,Ap L 6/10/2023
KCNCM . .| Sam Ngoc Linh
Ngoc Linh Viét n
Viét Nam
Nam
. . Cong ty TNHH| Cong ty TNHH
Nhat Huyét . N . A X A %
15 (2023_116|05/09/2023 Mo Cay nhoi Khong Sam Nhat Sam Nhat Duong | 04/10/2023
oc
’ Duong Sinh Sinh
Nhit Bach Cong ty TNHH| Cong ty TNHH
at Bac . .
16 {2023_117|05/09/2023 N OC' Lan11a Khong Sam Nhat Sam Nhat Duong | 04/10/2023
&¢ Duong Sinh Sinh
Cong ty
Hoa cuc - TNHH .
SEI ) Inochio L
17 12023_118| 5/9/2023 Chrysanthemum x | Fresh Studio . Norihisa Kumata |22/11/2023
LAPORTA o ] Seikoen Inc.
morifolium Ramat. Innovations
Asia
1812023_119 Loc Troi 29 Vién Nghién
ctu néng
1912023_120 Loc Troi 30 AT A
nghiép Loc - .
Vién Nghién . L,
Troi - Chi (N6 Vién Nghién ctu
c on,
8/9/2023 Lua - Oryza satival.. |nhanh Trung nghiep L§c Nong nghiép Loc | 30/10/2023
20 |2023_121 Loc Troi 32 tam Nehién | g e
ctu Nong
nghiép Pinh
Thanh
21(2023_123 AHRDO6 Trung tam | ThS. Nguyén Thi
Muop déng - Nghién ctru va Thuy Trinh
18/9/2023 ) . Khong Phét trién 30/10/2023
Momordica charantia L. R o ThS. Hoang Déc
22 |2023_124 AHRDO7 Nong nghiép -
. R Hiét
Cong ngheé cao
. . Cong ty TNHH
Thuong Loc | . R . X yre Tes
23(2023_125| 19/9/2023 219 Lua — Oryza sativa L. Khong Bao ve thuc | Nguyén Hiru Hy |12/10/2023
vat Sovifarm
Co TNHH
S O;;g tf » Cong ty TNHH
oang Kim uit nha , .
24 |2023_126(19/09/2023 s Chanh leo Khong WHINED | dt nhap khau | 15/12/2023
S0 9 khau T&M T&M Pik Non
Pék Nong £
Vién Sinh hoc | Té4c gia chinh:
nong nghiép - Nguyén Xuan
25(2023_127(19/09/2023| VINAB-22 Khoai tay Khong Hoc vién Nong | Truong va déng |09/11/2023
nghiép Viét | tac gia: Pham Vian
Nam Tuan, Luong Van
Vien Sinh hoc | Hung, Vi Quoc
26 |2023_128(19/09/2023| VINAB-26 Khoai tay Khong | nongnghiep- | Hien, VaTién 110/11/2023
Hoc vien Nong Ding, Nguyén Thi
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nghiép Viét | Sen, Dinh Truong
Nam Son, Lé Quang
Hoa.
Cong ty CP Cong ty CP Tap
2712023_131|04/10/2023| TBR919 Lua - Oryza sativa L. Khong Tap doan doan Thaibinh | 20/11/2023
Thaibinh Seed Seed
M 7 dJ - C I’
28 |2023_132 HMT668 uop dang- Mg | pastWest
Momordica charantial.. | TNHH East
Seed East-West Seed
4/10/2023 — West Seed ) ) 05/12/2023
Rau mudng - "~~~ | International | International Ltd.
29 (2023_133 LIAO 23 y _ (Hai Mai Ltd.
[pomoea aqatica Ten Do)
Bi xanh  Beni Cong ty TNHH| Cong ty TNHH
i xanh — Benincasa , ,
30 (2023_136(10/10/2023 | NOVA 2017 hispida Thunb Khong Hat giong Hat giong NOVA, |30/01/2024
ispida Thunb.
P NOVA | Hoang Lé Khang
Cong ty C6 | Cong ty C6 phan
31(2023_137(10/10/2023| VAST 01 Lua - Oryza sativa L. Khong phéan Tap doan Tap doan 20/11/2023
ThaiBinhSeed | ThaiBinhSeed
CONG TY
Muép dang - TNHH o
3212023_138|16/10/2023| RAINY 36 Kho Tran Anh N ét |15/11/2023
-138)16/10/ Momordica charantia . % | HM.CLAUSE | " guyet | 15/11/
VIET NAM
Cong ty C6 | Cong ty C6 phan
33(2023_139(16/10/2023 STP2 Lua - Oryza sativa L. Khong phan Tap doan Tap doan 20/11/2023
ThaiBinh Seed | ThaiBinh Seed
34 {2023_140| Keo lai BB001
35(2023_141| Keo lai BV97
36 (2023_142| Keo lai BV102
3712023_143| Keo lai BV110 i )
Vién Nghién
3812023_144| Keo lai BV133 ru Gio )
- cod Keo lai - Keo lai Khon Cgl{ Gloni‘ja Tac gia chinh: 10/11/2023
. ong nghé N
39(2023_145| Keo lai BV333 (Acacia hybrid) g , &g | Nguyén Dtc Kien
sinh hoc Lam
40(2023_146| Keolai | BV334 nghiép
41(2023_147| Keo lai BV340
4212023_148| Keo lai BV518
4312023_149| Keo lai BV566
CONGTY
Bingo6 — Cucurbita TNHH Tran Nit Thanh
44 2023_150|30/10/2023| VIKO 99 Kho 15/11/2023
-150130/10/ moschataDuch. " | HM.CLAUSE Van /1
VIET NAM
Co Cé e 1
Oflg ty © Cong ty Co phan
NGOC ) . ) phan Giong o
452023_151{30/10/2023 N Lua - Oryza sativa L. Khong L , Giong cay trong | 09/11/2023
XUAN cay trong Clu N
Cttu Long
Long
) ) S& Khoa hoc -
46 |12023_152(30/10/2023| BN191 Ngo — Zea mays L. Khong o | Nguyén Phuong |22/11/2023
va Cong nghé
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thanh pho Ho
Chi Minh
) . ) Nguyén Van S
47 12023_153|06/11/2023 RT86 Lua - Oryza sativa L. Khong Thu Nguyén Vian Thu | 15/12/2023
Trung tam
Nghién ctru va
Phat trién
nong nghiép
Cong nghé cao
48 12023_155|10/11/2023 o1 Lua - Oryza sativa L. Khong Cat Tuong Nguyén Thi Nga
thuodc cong ty
TNHH Séan
Xudat va ché
bién Nong San
Cat Tuong
49 2023_156 AN2169973 Cong ty
Hoa héng mén TNHH
i V. ij
50 |2023_157 14/11/2023 AN2667176 Anthurium Schott. Fresh St.udlo Anthura B Jan van Dijk 15/12/2023
Innovations
51(2023_158 AN2809193 Asia
5212023_159 PHA308464 Cong ty
A v A TNHH Martinus Nicolaas,
Lan Ho Diép
5312023_16014/11/2023 | PHA525998 _ Fresh Studio | Anthura B.V. | Gerardusvan |15/12/2023
Phalaenopsis Blume. )
Innovations Swieten.
54 12023_161 PHA682000 .
Asia
Tac gia chinh
Cong ty Co Truong Huy
) ) . phan giai phap | Hoang Tam Diing
5512023_172|28/11/2023| AANLG68 Lua - Oryza satival. Khong . o Caa . ..7131/01/2024
Noéng nghiép | va dong tac gia
tién tién Pham Thi Tai, Bui
Van Minh
Tac gia chinh
Cong ty Co Truong Huy
) ) . phan giai phap | Hoang Tam Diing
56 [2023_173|28/11/2023| AANLG69 Lua - Oryza satival. Khong ) . T 131/01/2024
Nong nghiép | va dong tac gia
tién tién Pham Thi Tai, Bui
Van Minh
Pham Thu Dung;
Vien Lua déng | Tran Nhu Ngoc;
57 12023_175|29/11/2023 OM99 Laa - Oryza sativa L. Khong bang song | Tran Ngoc Thach,
Ctru Long Nguyén Thuy
Kiéu Tién
Vo Thanh Toan;
Vién Lua déng | Tran Ngoc Thach;
58 2023_176(29/11/2023| OM63 Lua - Oryza sativa L. Khong bing song |Nguyén Thuy Kiéu
Ctru Long  [Tién; Nguyén Khoa
Nam
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Hume oh Cong ty TNHH
u
59 (2023_177(29/11/2023 8§§) Lua - Oryza sativa L. Khong Nong nghiép | Pang Xuan Hung | 15/12/2023
Hung Phu
Cong ty Rijk Zwaan Rijk Zwaan
Cachua- TNHH Rijk Zaadteelt Zaadteelt
60 (2023_178(29/11/2023| AMPEL 31/01/2024
- M/ Solanum lycopersicumL.| Zwaan Viét | en Zaadhandel | en Zaadhandel /01/
Nam B.V. B.V.
. . Ma t — Garcini. Nguyén Va .
61 2023_182(08/12/2023| CHIN HOA | 8 CHE= Bardiliad | ey g SUYER VAR 1 Nguyén Van Hoa | 29/12/2023
mangostanal. Hoéa
Vién Khoa hoc
5 R Ky thuat .
62 [2023_184|08/12/2023 LBC5 biéu Khong A .| Tran Cong Khanh | 28/12/2023
Nong nghiép
mién Nam
Cong ty Co
63 [2023_185|08/12/2023| UNI 126 Chuoi Khong phan Nong | To6 Thi Nha Tram |28/12/2023
nghiep U & I
642023186 Nép Huong Trung tam Nguyen:I‘hg Mlen,
88 Thuc nghiém Nguyén Dinh
cay luong thuc | Thiéu, Poan Van
14/12/2023| Lua - Oryza sativa L. Khong va thuc phdm - | Thdo, Tran Thi |29/12/2023
65 |2023_187 Nép Huong Vien Cay | Thity, Nguyén Van
9 lwong thuc va | Tung, Pham Van
thuc phdm Nghia
Cong ty
TNHH Tam
hin va Lién | Ri
66 |2023_188|18/12/2023| RRAPL 01 | Luia— Oryza satival. | o A0 | RICCBTOWEIS 1 g Heaslip  |31/01/2024
danh (Vision Limited
&
Associates)
67 [2023_189 PY8 Pham Thi Thda,
Trung tam  |Tran Hung Loi, Pd
68 [2023_190 PY10 Gidng nong Thi Neoc Lan
21/12/2023 Liia - Oryza satival. Khong ST PRgOC AN, 04 /01/2024
nghiép Phit | Pham Ly Duong,
69 [2023_191 PR31 Yén Huynh Thi Hoai
Phuong
, . ) Pham Van 5 .
70 [2023_192|22/12/2023| JAPO 18 Lua - Oryza sativa L. Khong Thuyét Pham Van Thuyét | 04/01/2024
Cong ty TNHH
71|2023_193(25/12/2023|  VH11 Lia- Oryzasatival. | Khong | C10n&nong Tran Ha 04/01/2024
nghiép Quang
Ngai
Vién Nghié
leli’lu g en Vién Nghién ctu
clru non
7212023_194|25/12/2023| Loc Troi 35 | Lua - Oryza sativa L. Khong hi Lf nong 31/01/2024
nghiép Loc
& p j nghiép Loc Troi
Troi
Vién Nghién | Vién Nghién ctu
73 12023_195(25/12/2023| Loc Troi 36 | Laa - Oryza satival. Khong clu nong nong 31/01/2024
nghiép Loc Troi| nghiép Loc Troi
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Vién Nghié
lceﬁlil ninlen Vien Nghién ctu
74 12023_196(25/12/2023 | Loc Troi 609 | Lua — Oryza sativa L. Khong hic Lf nong 31/01/2024
nghiép Loc
& p j nghiép Loc Troi
Troi
b6 Thanh Nguyén Van Thu,
75(2023_197|28/12/2023| LYT386 | Lua- Oryzasatival. | Khong o than suyen van 1t | o5 /02/2024
Tung D6 Thanh Tung
- Cong ty TNHH
Giong cay trong
Co TNHH| Kha Thanh Ha
76|2023_198(28/12/2023|  KU535 | Lia- Oryzasatival. | Khong |08 [N a AR 05,/02/2024
Hat giong Viét Khau
- Cong ty TNHH
Hat giong Viet
Mai Van Hao va
Vién Nghién | déng tac gia: Phan
ctu Bong va | Cong Kién, Phan
7712023_200(28/12/2023| NHO01-16 Nho - Vitis L. khong Phét trién Vin Tiéu, Pham | 31/01/2024
nong nghiép | Van Phuéc, Pham
Nha Ho Trung Hiéu, D6
Ty
Mai Van Hao va
Vien Nghién | dong tac gia: Phan
ctu Bong va | Cong Kién, Phan
7812023_201|28/12/2023| NHO01-26 Nho - Vitis L. khong Phat trién Vin Tiéu, Pham |31/01/2024
nong nghiép Van Phudc,
Nha Ho Pham Trung Hiéu,
Vo6 Minh Thu
79 | 2024_01 TP10.6 Khoai tay - Soi TS. Ph TS. Pham Xua
03/01/2024 oaLty =0t | g ong - 2 At am AUA - 18/01/2024
80 2024_02 TP4.1 tuberosum L. Xuan Tung Tung
81 | 2024_04 Vié Tac gia chinh:
Vién Nghién | Tran Van Quang,
08/01/2024 Lua — Oryza sativa L. Khong ctru va Phat | dong tac gia: Tran | 02/02/2024
82 | 2024_05 VJj2 trién cay tréong | Thi Huyén; Phiing
Danh Huan
TS. Nguyén Ngoc
Quat; GS.TS
ba Phaseol Vién Khoa hoc| Nguyén Hong
au cove — Phaseolus
8312024_06 |09/01/2024| DRV18 ‘ ) Khong Nong nghiép Son; PGS.TS  [30/01/2024
vulgaris L. . X xTs Taa
Viét Nam Nguyén Van Bo;
ThS. Hoang Tuyén
Cuong
Pham Quang
Tuan, Nguyé
Vién Nghién ’lll‘:n ilgfcen
84 |2024_11 [12/01/2024 MHS81 Ngo6 — Zea mays L. ctru va Phat N g_ Th" 30/01/2024
x A ux guyén Thi
trién cay trong Nguyét Anh, Vii
Thi Xuan Binh
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851 2024_12

19/01/2024

TM181

86| 2024_13

19/01/2024

TM237

Ng6 — Zea mays L.

Vién Nghién
clru ngo

Nguyén Xuan
Thang, Poan Bich
Thao, Nguyén Thi
Thu Hoai, Ta Thi
Thuy Dung, Pham
Thanh Thuy, Ngo

Thi Minh Tam,
Luong Thai Ha,
Nguyén Chi
Thanh

05/02/2024

Nguyén Xuan
Thang, Luong
Thai Ha

871 2024_14 |22/01/2024

MV VAAS 24

Man - Prunus salicina L.

Khong

Vién Khoa hoc
nong nghiép
Viét Nam

Vi Manh Hai, Bui
Quang Pang,
Luong
Thi Huyén, Tran
Van Luyén, Mai
Dtc Thinh,
Pham Van Quyét.

30/01/2024

88| 2024_15 |22/01/2024

HS VAAS 24

Le (Pyrus pyrifolia
(Burm) Nak.

Khong

Vién Khoa hoc
nong nghiép
Viét Nam

Vi Manh Hai, Bui
Quang Dang,
Nguyén
Thé Yen, Le Thi
My Ha, Va Viét
Hung,
Nguyén Thi Hién

30/01/2024

89 | 2024_16 |22/01/2024

MX VAAS 24

Le (Pyrus pyrifolia
(Burm) Nak.

Vién Khoa hoc
nong nghiép
Viét Nam

Vi Manh Hai, Bui
Quang DPang,
Nguyén
Thé Yen, Le Thi
My Ha, Vi Viéet
Hung,
Nguyén Thi Hién

30/01/2024

90 | 2024_22 |02/02/2024

G828

Ng6 — Zea mays L.

Vién Nghién
clru ngo

Nguyén Van
Truong, Nguyén
Phuc Quyét, Bui
Manh Cuong, Ngo

Thi Minh Tam,
Nguy Thi Huong
Lan, Nguyén Thi
Anh Thu, Nguyén
Kim Le, Nguyén
Nhu Tién, Nguyén
Ngoc Diép, Bui

20/02/2024

Duc Hai
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QUYET PINH
Vé viéc cdp Bang bao ho giéng cay trong

Vin phong Bao ho Giong cay trong - Cuc Trong trot cong bo cap bang bao ho giong cay trong sau:
Chi s& hitu béng bao
TT| S6don | S6béing Ten giong Tén loai ho Tac gia giong Ngay cdp
Actiso - Nguyén Huy Van va dong
Cynara L tac gia D6 Tién Sy, Le
Cong ty Co phan _ o
1 {2020_149|47.VN.2023 ATS1 cardunculus L. Trah Quan, Nguyén Pha Tri, | 10/9/2023
raphaco
(syn. C. P Duong Thi Duyén, Vi
scolymusL.) Huong Thay
- . . Ngo6 - Zea Cong ty TNHH Hat | Cong ty TNHH Hat giong
2 |1 2019_51 |48.VN.2023| NU HOANG bO - 10/9/2023
mays L. giong NOVA NOVA
Khoai tay -
3 12021_106{51.VN.2023 HCIP210 Solanum IPRB.V HZPC Research B.V 0/11/2023
tuberrosum L.
MS2019MASTER-| Lua- Oryza ) Vo6 Thi Ngoc va dong tac
4 | 2020_37 [52.VN.2023 ) Vo Thi Ngoc . 3 . ) 29/9/2023
RUMA sativa L. gia Nguyén Hoang Viét
ThS. Ninh Thi Ty, Nguyén
Van Hué, Lé Minh Chau,
Cong ty TNHH Nong i
; . Bui Buc Thay (Cong ty
L nghiép CNC Ho ]
A Vai - Litchi . . | TNHH Néng nghiép CNC
NGOC HO ) ) Guom - Song Am va . -
5 | 2022_90 [53.VN.2023 chinensis i ) X Ho Guom - Séong Am); | 6/10/2023
GUOM Vién Di truyén Nong o
Sonn. ) PGS. TS. Ha Thi Thuy,
nghiép (Dy an .
GS. TS. Pham Xuan Hoi
DA15.4.0/2019) )
(Vién Di truyén Nong
nghiép).
6 | 2020_59 |57.VN.2023| VELLUM RED
7 | 2020_60 [58.VN.2023 SYAWASE
Nho - VitisL. | Masumi Shiohara Masumi Shiohara 23/11/2023
8 | 2020_61 |59.VN.2023 RABERY
9 | 2020_62 |60.VN.2023 LABERED
10| 2022_36 [61.VN.2023 SAKIMPO057
11| 2022_37 [62VN.2023|  SAKIMPO60 | 1y dia thito -
Sakata Seed
12 | 2022_38 [63.VN.2023 SAKIMP059 Impatiens New ] Chihiro Sato 8/12/2023
Guinea G Corporation
13| 2022_39 |64.VN.2023|  SAKIMP063 umea broup
14 | 2022_40 [65.VN.2023 SAKIMPO061
Muép diang — | S& Khoa hoc va Cong
15| 2022_22 |66.VN.2023 NLU 0122 Momordica | nghé Thanh Phé H6 | Phan Ding Thai Phuong | 8/12/2023
charantia L. Chi Minh
16 12019_113[01.VN.2024 BB055 Keo lai - Acacia| Vién Nghién ctiu Téc gia chinh Nguyén 4/1/2024
17 |2019_114 02VN 2024 BV350 hybri | giongva Cong ngh¢ | Dic Kién va dong tac gid [ /1 /9094
sinh hoc Lam nghiép | Ha Huy Thinh, D6 Htu
18 2019_115|03.VN.2024 BV376 4/1/2024
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19 12019_116|04.VN.2024 BV434 Son, Lé Son, Ngo6 Vian 4/1/2024
20 2019_117|05.VN.2024|  BV523 Chinh, Trinh Van Hieu, | /1 /2094
Duong Hong Quan
21(2019_118|06.VN.2024 BV584 4/1/2024
22(2019_119|07.VN.2024 BV586 5/1/2024
Tac gia chinh: Nguyén
Vin Ha va dong tac gia:
Vi Van Liét, Via Thi Bich
23| 2023_48 |08.VN.2024 VNUA16 Hanh, Tran Thi Thanh Ha,| 8/1/2024
Duong Thi Loan, Hoang
Vién Nghién ctuva | Thi Thuy, Nguyén Van
Ngo - Zea | phat trién cay trong, Viet
24| 2023_49 |09.VN.2024|  VNUA36 maysL. HocvienNong | T4c gia chinh: Va Van Liét| 8/1/2024
nghiép Viet Nam va cac dong tac gia: Va
Thi Bich Hanh, Nguyén
Van Ha, Tran Thi Thanh
251 2023_50 |10.VN.2024 VNUA69 Ha, Duong Thi Loan, 18/1/2024
Hoang Thi Thuy, Nguyén
Van Viét.
Téc gia chinh: Hoang Dic
Hiét va dong tac gia: Ks.
Huynh Quang Tuén, Ks.
) Lé Thi Thu Man, ThS.
Trung tAm Nghién ) )
L Tran Van Lam, Ks. T6 Thi
ctru va Phat trién . . .
] ] Thuy Trinh, ThS. Nguyén
Dua luéi - Nong nghiép Cong o
] i Thi Bich Phuong, ThS.
26 | 2022_01 |11.VN.2024 AHRD201 Cucumis melo | nghé cao - Ban quan _ ) 18/1/2024
] Nguyén Thi Hué, ThS. Le
L. ly khu Nong nghiép ) N
. Van Ctta, ThS. Nguyén
Cong nghé cao thanh .
St Thanh Hién, ThS. Pham
pho Ho Chi Minh . ~ B
Dinh Ding, ThS. Nguyén
Thi Nguyén Trinh, ThS.
Lé Thanh Hung, ThS.
Nguyén Thily Trang.
Cong ty c6 phan Tap | Tac gia chinh Le Hung
Laa - Oryza doan Linh
27 |2022_120|12.VN.2024 | NGOC NUONG 9 _ y . ‘ 5 _ | 6/2/2024
sativa L. giong cay trong Viét | va dong tac gia Nguyén
Nam. Htu Hy
) Cong ty C6 phan Cong ty C6 phan gidng
. Laa - Oryza .,
28| 2020_33 [13.VN.2024| JAPO 3 MUA fvaL. giong cay cay 6/2/2024
sativa L. . .
trong Loc Troi trong Loc Troi
Tac gia chinh: Bui Thi
Hong va cac dong tac gia:
. . Vien Nghién ctru Rau | Dang Vian Dong, Nguyén
29| 2023_01 |14.VN.2024| VIETHA 01 i o | 6/2/2024
qua Thi Hong Nhung, Bui Thi
Hoa lay on - Héng Nhuy va Nguyén
Gladiolus L. Van Tinh.
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Tac gia chinh Bui Ngoc
) Cong ty C6 phan Cuong
. Laa - Oryza o, . .
30| 2021_59 |15.VN.2024| MY HUONG fivaL. Giong néng va dong tac gia KS. Vi
sativa L.
nghiép Viet Nam Thé
Phuong, D6 Pai Thanh
Dua chuot -
PLUTO )
31{2020_164|15.VN.2024 Cucumis
22/02/2024 ) o 4 o 1 x
sativus L. Cong ty Co phan Cong ty Co phan INNO 20/2/2024
Ca chua — INNO Genetics Genetics
32 (2020_165|16.VN.2024 | H-Chocolate 777 | Lycopersicon
esculentum M.
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QUYET DINH
Vé viéc Dinh chi hiéu luc Bang bao ho giéng cay trong méi
Vin phong Bao ho Giong cay trong moi - Cuc Trong trot cong bo dinh chi hiéu luc bang bao ho giong
cay trong sau:

STT N . . Tén chil s¢ hiru/ Thei gian dinh chi
56 bang Ten giéng Teén loai Pai dién cfia chii s& hitu tlr ngiy

1 |24.VN.2020 CUU LONG 307 Lia Cong ty CP Giong cay trong 12/11/2020
Ctru Long

2 | 79.VN.2017 CT 385-31-3 Lia 01/09/2022

Cong ty CP Giong cay trong

3 | 85.VN.2018 SRL26 Ngo 26/10/2022
mién Nam

4 | 84.VN.2018 SRLSS Ngo 26/10/2022

5 | 31.VN.2019 | FLORINI YELLOW SHINY Hoa ctc 23/05/2021

6 | 38.VN.2019 FLORINI YELLOW Hoa ctic 23/05/2021

7 | 36.VN.2019 FLORINI WHITE Hoa ctc 23/05/2021

8 | 34.VN.2019 FLORINI SUNNY Hoa ctc 23/05/2021

Cong ty TNHH Dalat Hasfarm

9 |37.VN.2019 FLORINI PINK SHINY Hoa ctc 23/05/2021

10 | 33.VN.2019 FLORINI MINT Hoa ctc 23/05/2021

11 | 35.VN.2019 FLORINI PINK Hoa ctc 23/05/2021

12 | 32.VN.2019 FLORINI PURPLE Hoa ctc 23/05/2021

13 | 45.VN.2020 | OT HIEM LAI F1-ANDO 70 Ot 05/04/2021

14 | 47.VN.2018 | DUA LEO F1 - GALAXY 102 Dua Chuot 11/07/2021

ANDO p Cong ty TNHH Hat giong Tan

15 [151.VN.2019 DO 69 t Loc Phit 03/11/2021

16 [152.VN.2019 GALAXY 79 Dua Chuot 03/11/2021

17 | 01.VN.2020 MELO 59 Mu6p huong 20/01/2022

18 | 80.VN.2019 N136 Lia Cong ty CP Pai Thanh 25/07/2020

19 | 42.VN.2018 VINO 127 Pau diia 11/07/2021

Cong ty TNHH Viét Nong

20 | 50.VN.2018 VINO T04 Ca chua 26/07/2021

21 | 57.VN.2018 VINO 1.0 Ot 27/07/2021

22 | 45.VN.2010 VINOO4 Mudp déng 12/08/2021

23 | 48.VN.2010 VINO 606 Dua hiu 12/08/2021

24 | 46.VN.2010 VINO 08 Mudp ding 12/08/2021

Cong ty TNHH Viét Nong

25 | 81.VN.2011 VINO 07 Bi ngo 24/10/2021

26 | 44.VN.2018 VINO 69 Dua Chuot 11/07/2022

27 | 46.VN.2018 INDIA 03 Mudp déng 11/07/2022

28 | 41.VN.2018 PUTINO 01 Ot 11/07/2022

29 | 65.VN.2017 SELENA 36 Muép ding Cong ty TNHH HM.Clause 11/08/2023
: Viet Nam

30 | 67.VN.2017 KOZA 34 Mudp ding 11/08/2023
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31 | 74.VN.2017 SATO 449 Biu 11/08/2023
32 |[148.VN.2012|  Caesar 17 (Dualeo 17) Dua Chuot 15/09/2023
33 [149.VN.2012 Viva 223 (Dua leo 223) Dua Chuét 15/09/2023
34 [112.VN.2012 SONATAS08 Bi ngo 30/01/2023
35 | 64.VN.2011 ANOVA27 Mudp ding 30/05/2023
36 | 09.VN.2014 ST 20 (Soc Tring 20) Lia Doanh nghiép Tu nhan Ho 26/03/2021
37 | 33.VN.2013 ST 5 (Soc Trang 5) Lia Quang Tri 30/09/2022
38 | 69.VN.2021 VITA1102 Pau xanh Vién Nghién ctu va Phat trién | o, /10 1000,
cay trong
39 |64.VN. 2021 MB3 Lia Vi Duec Tiep 03/03/2022
40 | 21.VN.2016 FERNANDA HoaPéng Tién | Cong ty CP CNSH rimg hoa 06/08/2021
41 | 30.VN.2016 DECIBEL Hoa Péng Tién baLat 03/11/2021
Cong ty TNHH Giong cay
42 | 59.VN.2021 Viet Thanh 213 Lia trong 21/08/2022
Viéet Thanh
43 [111.VN.2018| GIONG NGO NEP H77 Ngé 05/12/2021
109.VN.2018|  GIONG NGO NEP H41 Ng6 Cong ty TNHH MTV Giong 05/12/2021
44 VI 8o cay tréng Viet Hoa /12/
45 |110.VN.2018| GIONG NGO NEP H42 Ngo 05/12/2021
46 | 48.VN.2021 KBL1 Lua Cong ty TNHH Phat Trién 14/08/2021
47 | 49VN.2021 KBL2 Lia Nong Nghi¢p Hong D 14/08/2021
48 [134.VN 2019 GKG24 Lia Trung tam Giong Nong -Lam-| 5 19 /99
Ngu nghiép Kién Giang
49 | 49.VN.2016 TEJ VANG Lia Cong ty TI\II\IHaIIfI Bayer Viet 03/11/2020
50 | 85.VN.2019 GIALOC 516 Lia 25/07/2019
51 |135.VN.2019 GIALOC 35 Lia 30/09/2019
52 | 60.VN.2013 P6 dot bién Lia Vien Cay Luong the Va 21/12/2019
53 | 14.VN.2021 GIALOC 29 Lia Cay thyc Pham 22/04/2021
54 |124.VN.2019 LTH31 Lia 19/09/2022
55 | 01.VN.2022 GIALOC 26 Lia 03/03/2022
56 | 34.VN.2014 EVORA Khoai tay 28/09/2021
57 | 31.VN.2014 FLAMENCO Khoai tay o 28/09/2021
Cong ty Co phan GVA
58 | 32.VN.2014 PANAMERA Khoai tay 28/09/2021
59 |153.VN.2012 Taurus Khoai tay 15/09/2021
60 | 02.VN.2021 ADI 73 Lua Cong ty CP Dau tu Thuong 19/03/2023
mai va Phat trién Nong nghiép
61 | 03.VN.2017 ADI 688 Ngo6 ADI 14/01/2023
62 | 55.VN.2016 ADI 668 Ngo 14/12/2022
63 | 47.VN.2016 ADI168 Lia 03/11/2022
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64 | 15.VN.2016 ADI 28 Lia 13/05/2022
65 | 01.VN.2019 | KOSHIHIKARI KAZUSA3 GO Lia 14/02/2022
Cong ty TNHH Banca
66 | 89.VN.2011 Koshihikari H3 Lua 02/12/2021
67 |128.VN.2019 SEI PHEASAN Hoa ctic 30/09/2023
68 | 54.VN.2018 SEI SISTINA Hoa ctic 26/07/2022
69 |22.VN.2018 CAROLUS Khoai tay Cong ty TNHH Fresh Studio | 02/04/2022
70 | 67.VN.2013 Dekromanov Yellow Hoa cuc Innovations Asia 17/01/2023
71 [110.VN.2012 DEKROMANOV Hoa ctic 30/01/2023
72 | 49.VN.2015| DEKPRIUS SPLENDID Hoa ctic 07/10/2022
73 | 81.VN.2019 SEI NO HAKKOU Hoa ctic 25/07/2021
74 |106.VN.2019 ANTHIQDAP Héng mon 23/02/2022
75 |105.VN.2019 ANTHIQCOP Héng mon 23/02/2022
76 |107.VN.2019 ANTHIQDO Héng mon 23/02/2022
77 | 25.VN.2023 DLFPICA4 Hoa ctic Cong ty TNHH Fresh Studio |  04/05/2023
78 | 8.VN.2023 DLFBLO04 Hoa ciic Innovations Asia 09/03/2023
79 | 9.VN.2023 DLFCARAL Hoa ctic 09/03/2023
80 | 10.VN.2023 DLFEDMS3 Hoa ctic 09/03/2023
81 | 11.VN.2023 DLFELI2 Hoa ctic 09/03/2023
82 | 14.VN.2023 DLFTIDES5 Hoa ctic 09/03/2023
83 [132.VN.2019 HUONG NHAI 165 Lia 30/09/2022
84 | 77.VN.2019 HANA SO 6 Lia 25/07/2022
85 | 55.VN.2019 HANA 112 Lia Cong ty TNHH Hat giéng 24/06/2022
86 | 28.VN.2019 HANA 167 Lua Hana 23/05/2022
87 | 03.VN.2019 Hana 318 Lua 14/02/2023
88 [100.VN.2018 HANA 39 Lia 26/10/2022
89 | 20.VN.2019 VENTURA Viet Quit Congty %;?&HH T&G 08/04/2021
90 | 94.VN.2019 BCH 881 Lan Hoa Thao Trung tam CNSH TPHCM 29/08/2022
91 |95.VN.2019 BCH 12-10 Lan Hoa Thao 29/08/2022
92 | 96.VN.2019 BCH 424-4 Lan Hoa Thao 29/08/2022
93 | 97.VN.2019 BCH 424-5 Lan Hoa Thao 29/08/2022
94 | 98.VN.2019 BCH12-14 Lan Hoa Thao 29/08/2022
95 | 58.VN.2018 BCH 124 Lan Hoa Thao 27/07/2022
96 | 59.VN.2018 BCH 12-15 Lan Hoa Thao 27/07/2022
97 | 60.VN.2018 BCH 424-1 Lan Hoa Thao 27/07/2022
98 | 61.VN.2018 BCH 424-3 Lan Hoa Thao 27/07/2022
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99 | 62.VN.2018 BCH 385-2 Lan Hoa Thao 27/07/2022
100 | 63.VN.2018 BCH 3855 Lan Hoa Thao 27/07/2022
101 | 35.VN.2020 | THAN NONG VIET 8 (TNVS) Lia Chu Va”?ﬁiﬂf rinh Thi 05/04/2021
102 [124.VN.2019 LTH31 Lia Cong ty CP %CTTPV‘en CLTVa | 19/00/2022
103 | 47.VN.2019 SUNG CAMY Sung Cong ty TNHH Nong Neghiép | - oq 55 /0,
CNC Tri Nguyén
Ll Cong ty TNHH phat trién va

104 | 63.VN.2011 CALYPSO 134 Muop déng BT Nhiet Dot 30/05/2023
105 | 39.VN.2020 MKR1 Héng Cong ty TNHH Sanyo Noen 05/04/2021
106 | 02.VN.2007 NK 54 Ngo 15/09/2022
107 | 74.VN.2011 NK 6326 Ngbo 05/08/2022
108 | 27.VN.2009 NK 72 Ngo 10/09/2022

Cong ty TNHH Syngenta Viét
109 | 81.VN.2017 NK6639 Ngo ongty Namyngen AV 01/09/2022
110 | 34.VN.2016 $9368 Lia 03/11/2022
111 | 05.VN.2007 Sugar 75 Ngo 04/05/2022
112 [108.VN.2011 NK 6654 Ngo6 30/01/2022
113 | 26.VN.2014 | THAO DUOC VINH HOA 1 Lia Cong ty TNHH Vinh Hoa 12/10/2021
114 | 10.VN.2014 FL 2137 Khoai tay Frito-Lay North America, Inc. 28/05/2021
115 | 68.VN.2021 TX05 Pau xanh Hoc Vién N;’:angh‘ép VIEL | 99 /1972021

Trung Tam Nghién Ciru Khao
116 | 56.VN.2021 SAO VANG Lia Nghiem Va Dich Vu Cay 10/08/2021

Trong
VAFSXD.HT (XOAN PAO- ) Vien Khoa hoc Lam nghiép

117 | 50.VN.2020 MB.HT) Xoan dao Viet Nam 05/04/2022
118 | 15.VN.2020 OM10636 Lia 06/03/2021
119 | 13.VN.2020 OM108 Lia 06/03/2021

- Vién Lua dong bang séng Ctu
120 | 41.VN.2021 OM373 Lia Long 20/07/2021
121 | 39.VN.2021 OM249 Lia 20/07/2021
122 | 60.VN.2021 OM402 Lia 08/09/2021
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