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MUC LUC

NGUYEN THUY KIEU TIEN, CHAU THANH NHA, NGUYEN KHAC
THANG, VO THANH TOAN, TA HONG LINH, TRAN NGOC THACH,
SHOBA VENKATANAGAPPA, VO THI TRA MY. Ung dung chi s6 chon loc
kiéu hinh trong chon giéng lta nang suat cao

TRAN LAN DAI, PHAM THU HANG, NGUYEN THI THU HA, NGUYEN
THANH HA, PHAM XUAN HO!I, NGUYEN DUY PHUONG. Nghién ctu tinh
khang bénh bac & clia cac dong lda TBR225 dot bién promoter
OsSWEET14

NGO THI HANH, NGUYEN THI HONG HANH, VO NGOC HUY. Két qua
nghién cttu chon tao va khdo nghiém giong dua Ié vang lai Happy 8

LE THI THANH THUY, LE NHU KIEU, LUONG BUC TOAN, NGUYEN THI
THU HANG, DO VAN THUAN, PHONEPASEUT SYHA. Phan Iap, tuyén
chon cac chling vi sinh vat d6i khang va phan gidi tinh bot tir cac mau dat
thu thap tai Lao

CAO VAN CHI, HA VIET CUONG, NGUYEN BUC HUY, BUI QUANG
DANG, PHAM HONG HIEN, LUONG THI HUYEN, NGUYEN VAN TRONG,
NGUYEN THI BICH LAN, GIANG BUC HIEP. Nghién ctu dac diém cla
virus, vi khudn gay suy thoai viing cam tai Ha Giang

MAI VAN HAO, NGUYEN VAN CHINH, PHAM TRUNG HIEU, PHAN
CONG KIEN, VO THI KIM TRAM. Nghién cttu xac dinh hiéu Iyc phong trur
rudi duc qua clia mot s6 loai thudc tai tihh Ninh Thuén

NGUYEN THI HONG THAM, PHAN THU BA, NGUYEN THI LE NGOC,
NGUYEN CONG HA, DUONG NGQC BICH. Anh hudng cla 3 axit amin
histidine, cysteine, methionine Ién ham Iugng ergothioneine sinh téng hop
b&i ndm méc Aspergillus oryzae trén méi trudng phu pham tinh bét gao
TRAN QUANG NGOC, DANG MAI THU THUY, NGUYEN THI QUANG,
NGUYEN THANH TRUNG, HUA NGOC PHUC. Nghién ctu xac dinh
nguén cacbon phi hop lam nguyén ligu dé nang cao ty & chuyén hoa
biofloc trong ao nui tom thé siéu tham canh

LE THI GIANG, LUU THI NGOC DIEU. Ung dung vién tham va GIS nghién
clru bién dong dueng ba bién thanh phd Nha Trang, tinh Khanh Hoa

PAO THU THUY, NGUYEN THI VAN ANH. Nghién citu mét s giai phap
quén Iy nham hoan thién md hinh t6 chdc quén ly, khai thac cong trinh cap
nudc sach néng thon theo dia ban

HOANG DUNG HA, TRAN TH| PHUONG, NGUYEN TIEN DUNG, TRAN
NAM THANG, NGUYEN VAN CHUNG, NGUYEN THI HUONG GIANG.
Danh gia tinh dé bi tén thuong va mirc do rdi ro do bién déi khi hau tai mot

s6 dia phuong mién ndi tinh Thira Thién Hué
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KHOA HOC CONG NGHE

UNG DUNG CHI sO CHON LOC KIEU HINH
TRONG CHON GIONG LUA NANG SUAT CAOD
Nguyén Thay Kiéu Tién!, Chau Thanh Nha**, Nguyén Khic Thing?,
V6 Thanh Toan!, Ta Hong Linh3, Tran Ngoc Thach?,
Shoba Venkatanagappa?, Vo Thi Tra My®

TOM TAT

Chon tao giong lta cao san la gép phan vao muc tiéu an ninh luong thuc trén toan thé gioi. Nang
suat (NS) va cac tinh trang lien quan dén NS rat kho dw doan va can phai qua nhitg budc phan
tich va khao nghiém thuc t€ dé danh gia chinh xac hon. Nghién ctru st dung SI trén 27 dong lua
uu ta duoc chia sé tir IRRI - ASEAN RiceNet. Két qua cho thdy, tit ca dong lua c6 su khac biét 16n
vé mat di truyén. H, 2 duoc ghi nhan cho céc tinh trang tir 23 - 93%. NS c6 mdi tiong quan thuan
va y nghia véi ty 1é thu phan (TLTP). Phan nhom hé s6 di truyén chia thanh 6 nhém chinh cho 8
tinh trang. Hé so6 Path cho thdy, cac tinh trang anh hudng theo chiéu huéng thuan va truc tiép
dén NS dao dong tir 0,10 - 0,31. Phan tich SI tuyén chon duoc 2 dong lua wu ti c6 SI cao nhat 4,03
(SV1058) va 7,62 (SV1951), voi NS trung binh 5,88 va 5,62 tdn/ha. Hai dong nay c6 thoi gian sinh
treong (TGST) thuoc nhom Al va chong chiu tuwong d6i véi sau, bénh hai chinh trong diéu kién
danh gia thuc té trén déng ruong va c6 PACP chéip nhan duoc. Day duoc xem nguon vat lieu moi
c6 thé dung dé lam vat lieu lai hodc ti€p tuc danh gia thém vu ké tiép va ving sinh thai truéce khi

phoéng thich.

Tt khoéa: ASEAN RiceNet, chi so chon loc kiéu hinh (SD), hé so Path, IRRI.

1. AT VAN BE

Trong boi canh thi truong xuat khiu gao ngay
cang canh tranh khoc liét, doi hdi cac nha khoa
hoc phai ti€p tuc chon ra nhiing giong lia maéi co
dac tinh vuot troi dé bé sung vao co ciu san xuat.
Trong d6, yéu cau doi voi cay laa la phai gia ting
nang suat nhanh hon dé dap tmg xu huong dan so
thé gioi tang vao nam 2050 [1]. Viéc cai thién nang
suat lua hién nay 1a mot trong nhimg thach thuc
cho nha chon giong, vi lién quan dén cac rao can
vé mat di truyén cuta tinh trang lién quan nang suat
va dac biét thach thic bién déi khi hau. Ti le gia
ting nang suat lua trén thé gidéi noi chung
~1%/nam, duoc xem 1a khong da dé thich tmg voi

' Vién Luaa dong bang séng Ciru Long

* Truong Nong nghiép, Truong Pai hoc Can Tho
3 Vién Khoa hoc Nong nghié¢p Viét Nam

*Vién Nghién ctru Laa Qubc té

> Vién Nghién ctru Nong nghiép Loc Troi
"Email: chauthanhnha26@gmail.com

cac thach thuc trén [2]. Muc tiéu chung cua cac
nha chon giong laa phai cho ra doi duoc cac giong
lta moi vu ti hon nita véi nang suat la muc tiéu
trong tam [3].

Nang suat duoc diéu hoa boi nhiéu tinh trang
lien quan, phan 16n 1a c4c tinh trang s6 luong duwoc
kiém soat boi nhiéu gen khac nhau va chiu anh
hudng manh boi cac yéu t6 moi truong [4]. Thong
tin hitu ich vé khac biét va dong gop kiéu hinh caa
cac tinh trang thuong khong da dé nha chon giong
dua ra quyét dinh chinh xac. Hon nita, cac tinh
trang co hé so di truyén thap lam cham gia tang
nang suat [5]. Nha chon giong phai huong dén
viéc quan sat va chon loc nhiéu tinh trang trong
cung mot thoi diém, dé tim ra cac giong lua mai
uvu ta, 6n dinh va dac biet phai rut ngan chu ky
chon giong. Vi vay, chi s6 chon loc kiéu hinh (SI)
duoc xem 1a pht hop nhat. SI duoc gioi thiéu trén
cay trong [6] va dong vat [7] dé thuc hién du doan
di truyén co loi cta tinh trang muc tiéu dua trén
mot nhom cac tinh trang khac nhau. Trong phan
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KHOA HOC CONG NGHE

tich SI, sau khi thuc hién phép tinh gitta vector SI
v6i ma tran kiéu gen va kiéu hinh dé c6 tiéu chi lua
chon diém theo chi s6 lua chon duoc xép hang. Do
d6, dua tréen SI c6 thé giup nha chon giong quyét
dinh trong viéc tuyén chon giong lia mang tiém
nang nhat.

Muc tiéu ctia nghién cttu xac dinh mai lién he
qua lai gitra nang suét va cac tinh trang lién quan;
tuyén chon cac dong lua dua trén SI va hiéu qua
tuong doi trong viéc cai thién nang suat.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat lieu va thiét ké thi nghiém

Vat liéu cho nghién ctru nidm trong chuong
trinh chon giong lua nang suét cta Vien Nghién
ctru Lua Quéc té (IRRI - ASEAN RiceNet). Bo gom
27 dong lda uwu tu nhap noi tir IRRI va 5 giong lua
déi ching ctia Vien Lua dong bang song Ctru Long
(BBSCL) (OM) duogc danh gia trong vu dong xuan
(BX) 2021 - 2022 tai Vien Lua DBSCL (Bang 1).
Thi nghiém duoc duogc bo tri theo kiéu khoi hoan
toan ngau nhién voi 2 1an lap lai. Dién tich mdi
khoi 1a 10 m? khoang cach cdy 15 x 20 cm. Cay ma
sau 2 tuan tudi duoc cdy sang rudng va cong thuc
phan bon duwoc st dung cho vu X 1a 100 kg/ha N
- 40 kg/ha K,O - 30 kg/ha K,O. Quan ly sau, bénh
hai chinh theo quy trinh canh tac ctia Vién Luaa
DBSCL.

Bang 1. Danh sach 27 dong ltia wu ti nhap néi tir IRRI- ASEAN RiceNet va 5 giong lia OM (CLRRI)
duoc danh gia trong vu DX 2021 - 2022

STT | Tengiong/dong | Nguén | STT Teén giong/dong Nguodn
1 SV0360B IRRI 17 SV1084 IRRI
2 Sv0847 IRRI 18 SV1086 IRRI
3 SV0874 IRRI 19 SV1087 IRRI
4 SV0885 IRRI 20 SV1088 IRRI
B) SV0891 IRRI 21 SV1092 IRRI
6 SV0915 IRRI 22 SV1943 IRRI
7 SV0917 IRRI 23 SV1951 IRRI
8 SV0921 IRRI 24 SV0349 IRRI
9 SV1057 IRRI 25 IRRI 154 IRRI
10 SV1058 IRRI 26 IRRI 156 IRRI
11 SV1066 IRRI 27 IRRI 186 IRRI
12 SV1069 IRRI 28 OM11 (KRN) Vién Lua DPBSCL
13 SV1074 IRRI 29 OM429 (KDO) Vién Lua DPBSCL
14 SV1075 IRRI 30 OM468 (KBL) Vién Lua DPBSCL
15 SV1076 IRRI 31 OM4900 (A2) Vién Lua PBSCL
16 SV1077 IRRI 32 OMb5451 (A1) Vién Lua DPBSCL

Ghi chi: KRN: khing rdy nau; KDO: khang dao on; KBL: khang bac I4; Al: nhom lia ngan ngay (90-
105 ngay),; A2: nhom Iia TGST trung binh (106-120 ngay).
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2.2. Panh gia kiéu hinh

Dir lieu céac tinh trang gém 8 tinh trang nong
hoc nhu: Thoi gian sinh truéng luc tréo 85%
(TGSTS85) sau khi gieo, chiéu cao cay (CC), so
choi/bui (SC), chiéu dai bong (DB), so0 hat
chac/bong (HCB), so6 hat 1ép/bong (HLB), ti lé
thu phan (TLTP), nang suat (NS), 2 tinh trang
hinh thai (danh gia dang hinh (PACP), d6 nga
(PN) va 3 tinh trang sau, bénh hai chinh (dao 6n,
bac 14, ray nau). Quy trinh va tiéu chudn danh gia
cac tinh trang nong hoc, hinh thai va sau, bénh
thuc hién theo tiéu chudn cta IRRI [8] nhu sau:
TGST85: S6 ngay duoc tinh tir khi gieo ma dén
ngay tré bong duoc 85% (it nhat 85% so bui/khoi
da tr6); CC: Nam bui/khoi duoc xac dinh ngau
nhién dé xac dinh chiéu cao tir mat dat dén dinh
bong cao nhat (khong bao gom duoi hat lua) va &
giai doan lua truong thanh > 80%; SC: Nam
bui/khéi duoc chon ngau nhién dé xac dinh so
bong/bui trén khoi; DB: Nam bong/khoi duoc
chon ngau nhién dé xac dinh DB tinh tir goc dén
dinh bong; HCB: Nam bong/khéi dugc chon ngau
nhién va hat chic duoc xac dinh bang cach dung
ngon tay an lén hat va ghi nhan hat laa c6 hat bén
trong. HCB va HLB duoc thyc hién theo dung
phuong phép lay chi tieu SES 2013 cta IRRI; HLB:
Nam bong/khoi dugc chon ngau nhién va hat
1ép/bong duoc xac dinh bang cach dung ngon tay
an lén hat va ghi nhan hat lua khong c6 hat;
TL1000 hat: Sau khi hat dwoc thu hoach va phoi
kho voi do Aam (MC) hat laa dat ~14%, sau do dém
1.000 hat va x4c dinh khéi luong bang can dién t;
TLTP: Hat chic va 1ép/bong ciing duoc xac dinh
va quy déi thanh ti lé phan tram; NS: Dién tich
duoc thu hoach ~5,52 m? (khoang 184 bui/khoi
duoc), phoi kho, 1am sach va do 4am dat ~14%. NS
tren moi khoi duoc quy déi thanh tidn/ha theo
cong thuc sau:

MC

NS /khéi x 10.000 m® x (100 — Z=)

5,52 m? x 1.000m*

N5 (tan/ha) =

boi voi 2 tinh trang hinh thai duoc danh gia
nhu sau: DH: Panh gia téng quan dong/khoi vé
dang hinh duoc chap nhan chi yéu theo cac muc
tiéu ctia nha chon giong, ctia nong dan dia phuong
va theo thi hi€u thi truong tiéu dung. DH duoc

chéap nhan duoc phan anh thong qua viéc phan cap
1,3,5,7va9. DN: Xac dinh dva trén phan tram so
bui/khoi bi nghiéng 45° hay voi goc >45° tir mat
dat. Cap DN duoc chia thanh cap tir 1 - 10.

Dai voi 3 tinh trang sau, bénh duoc danh gia
nhu sau: Ray nau dugc danh gia 15 ngay sau khi
cdy. Danh gia bénh dua trén dau hiéu 14 lua bi
vang (mot phan ro rét, tinh trang cay lua coi coc va
nghiém trong 1a cay laa héo kho dén chét). Cap
nhiém ray nau duoc phan chia thanh 1, 3, 5, 7 va 9.
Bénh dao on dwoc danh gia & giai doan lua dé
nhanh: Dua trén vét bénh thuong bat dau & gan
dau 14 hoac mép 14 hodc ca hai va kéo dai xuéng
mép ngoai. Vét bénh madi xuat hién c6 mau xanh
nhat dén xanh xam, vé sau chuyén sang mau vang
xam hodc chét. Cap nhiém bénh dao 6n duoc phan
chia thanh 1, 3, 5, 7 va 9. Bénh bac 14 duwoc danh
gia & giai doan lua dé nhanh: Vét bénh thuong bat
dau & gan dau 1a hodc mép 1a hodc ca hai va kéo
dai xué6ng mép ngoai. Vét bénh moi xuat hién co
mau xanh nhat dén xanh xam, sau chuyén mau
vang. Cap nhiém bénh bac 14 duoc phan chia
thanh 1, 3,5, 7 vao.

2.3. Phan tich dar liéu

St dung phuong phap BLUP (best linear
unbiased prediction) dé tao mo6 hinh tuyén tinh
dua trén cac yéu t6 ngau nhién nham uoéc luong
gia tri trung binh va cac thanh phan phuong sai
thong qua goi phan tich Inti/R [9]. Phan tich he so
tuong quan va phan nhom di truyén dwoc phan
tich dya trén cac goi phan tich Corrplot/R [10] va
Dendextend/R [11]. Phan tich hé s6 di truyén
theo nghia rong (H%,) duoc tinh theo cong thirc:
H%, = 6%/ (6% + o%/1). Trong dé: o%; la phuong
sai kiéu gen; 6%, 1a phuong sai kiéu hinh; r 1a s6 1an
lap lai. Cac budc tinh toan H?, duoc thuc hién
trong goéi phan tich Inti/R. Phan tich ANOVA moét
chiéu va mo ta cac so lieu thong ké cho cac tinh
trang duoc thuc hién dudi su ho tro géi phan tich
Agricolae/R [12].

Phan tich hé s6 Path dua trén hé s6 tuong
quan kiéu hinh, anh huong truc ti€p va gian tiép
clia cac tinh trang duoc chon dé huong dén tinh
trang muc tiéu la nang suat duoc tinh dua trén goi
phan tich Lavaan/R [13]. Phan tich nay xac dinh
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tinh trang NS nhu 1la mot bién doc lap va 7/8 tinh
trang nong hoc con lai la cac bién phu thuoc trong
cac phép tinh. Cong thirc hdi quy cho phép tinh
nay c6 dang sau: NS ~ TGST85 + CC + SCB + HCB
+ HLB + TLTP + TL1000. Trong d6: Dau “~” 1a toan
ttr hoi quy. Cac phép tinh thong ké nhu gia trip (p
< 0,05) va so du binh phuong trung binh goc duoc
chuin hoa (SRMSR) duoc chu y & mttc chap nhan
duoc nho hon 10%. Hai chi s6 nay c6 thé dugc xem
1a chi s6 phu hop t6t nhat. Thém vao do, mot mo
hinh c4u trac tuyén tinh (SEM) duoc xay dung dé
minh hoa cac méi quan hé qua lai gitra cac bién so
ton tai. Biéu do cho thdy, méi lién he gitra NS va
cac tinh trang lien quan (vi NS 1a tinh trang kinh té
quan trong ma nghién ctru huéng dén) va gitra cac
tinh trang con lai véi nhau dé tim cac mai quan hé
déng hay nghich bién dé c6 cai nhin toan dién
hon.

bé thu duoc chi s6 chon loc kiéu hinh (SI),
ma tran phuong sai — dong phuong sai cho kiéu
gen va kiéu hinh cta 8 tinh trang nong hoc duoc
thuc hién trong cac phép tinh. Xir ly kinh té cta
tinh trang duoc ky hiéu bang 1 hay -1 duoc st
dung dé xac dinh hoat dong viéc cai thién di
truyén theo mong muén. Trong do, 1 va -1 thé hién
cho khuynh huéng gia tang/giam cta cac tinh
trang. Ngoai ra, viec ky hiéu c6 thé duoc thay thé
boi he s6 di truyén cua timg tinh trang. Cuong do
chon loc cac dong duoc chon & muc 5% va viec x€p
hang cac dong duoc chon thyc hién nhu mot chic
nang clia cac gia tri chi s6 chon loc duoc du doan.
Cac uoc luong vé cai thién di truyén duoc thé hién
bang phan tram cai thién di truyén thu duoc ti
tinh trang nang suat, duoc gia dinh ning suat lon
nhat 1a 100% va duoc stt dung dé so sanh hiéu qua
tuong doi cta cac chi s6 lua chon khac. Cac phép
tinh duoc dé cap trén duoc thuc hién thong qua
g0i phan tich Selection.index/R [14].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Sy khac nhau gitra tinh trang va hé s6 di
truyén theo nghia rong ctia céc tinh trang

Tt két qua phan tich ANOVA cho thay, 6/8
tinh trang nong hoc co su khac biét c6 y nghia vé
mat di truyén gitta cac dong & mttc xac suat p < 0,1
- 5%, ngoai trir tinh trang SC va DB (Bang 2).

TGST85 duoc ghi nhan tir 79 - 114 ngay, trung
binh 1a 102,35 ngay. CC dao dong tir 80,7 - 117 cm
va trung binh la 103,2 cm. SC tu 8 - 13,33, trung
binh 1a 11,32 chdi/bui. T4t ca cac giong duoc danh
gia c6 DB 16n hon 20 cm (21,17 - 28,17 cm) va
trung binh 24,33 cm. HCB va HLB duoc ghi nhan
theo thu tu la 110,16 - 178,66 hat/bong (trung
binh la 141,62 hat/béng) va 6,66 - 53,16 hat/bong
(trung binh 1a 29,38 hat/bong). TLTP dao dong
tir 70,75 - 96,65 va trung binh 1a 83% lén hon mtc
chap nhan 80%. NS ctia cac dong duoc ghi nhan
thdp nhat 1a 3,29 tdn/ha va cao nhat 1a 6,51
tan/ha. Cac két qua nay cho thay, cac dong uu tu
IRRI c6 su khac biét vé NS va cac thanh phan lién
quan dén NS. Thém vao do, do léech chuin (SD)
va sai s6 chuan (SE) ghi nhan theo tht tu tir 0,68 -
18,12% va 0,16 - 2,31%. Két qua nay cho thdy, rang
su thay ddi ctia cac tinh trang trong thu thap it bi
phan tan.

Két qua phan tich do lech va do nhon cua cac
tinh trang cho thdy, tan suat dong gop TGSTS5,
CC, SC va NS bj léch sang trai (-) va tap trung
nhiéu hon vé gia tri trung binh voi d6 nhon duong,
ngoai trit SC voi do nhon am nén dat dinh thap
hon d6ng gop binh thuong. Trong khi do, tin suat
dong gop cua DB, HCB, HLB va TLTP bi léch
sang phai (+), it tap trung nhiéu hon vé gia tri
trung binh voi @6 nhon am va dat dinh thap hon
dong gop binh thudng, ngoai trie HCB. Diéu nay
c6 thé giai thich cac tinh trang nang suat va thanh
phan lien quan dén nang suat la do nhiéu gen
kiém soat ngoai gen chinh.

Heé s6 bién thién (CV) thap hon 25% duoc quan
sat cho cac tinh trang TGST85, CC, SC, HCB,
TLTP va NS. Nguoc lai, CV cua DB va HLB duoc
quan sat cao nhat trén 30%, diéu nay cho thay, hai
tinh trang dé bi phan tan va léch so véi gia tri
trung binh. Heé so6 di truyén theo nghia rong (H?,)
cua 8 tinh trang duoc woc luong trong vu DX
(Bang 2). TGST85 va CC c6 hé so di truyén cao
l6n hon 70%, DB, HCB, HLB, TLTP va NS c6 heé so
di truyén tir thap dén trung binh (50 - 65%), nguoc
lai SC c6 hé so6 di truyén thap nhat 23%. Tinh trang
TGST85, CC va CC c6 he s6 di truyén tir trung
binh dén cao (65%, 72% va 92%). Diéu nay cho thay,
viéc tuyén chon ba tinh trang nay sé phu hop trong
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vu DX [3] [15]. Riéng cac tinh trang con lai nén  mau va tang s6 lan lap lai c6 thé sé cai thién hé so
duoc xem xét trong vu ké tiép, tang dién tich 1dy  di truyén.

Béang 2. Mo ta thong ke, phan tich ANOVA, hé s6 di truyén theo nghia réng cho 8 tinh trang néng hoc

Tinh | Trung Gia Ijri Gie:l tri | Do lefh Sai i(‘i po | Do He so di
nho lon chuan chuan truyén

trang binh hat hat (SD) SE) lech | nhon ()

CV | Khac biét
(%) | kiéu gen

TGST85 | 102,35 79 114 6,93 0,88 -1,69 | 4,07 93 6,66 ok

CC 103,2 80,7 117 6,68 0,85 0,88 | 1,62 72 6,36 el

SC 11,32 8 13,33 1,28 0,16 0,6 | -0,24 23 11,08 ns

DB 24,33 | 21,17 | 2817 1,5 0,19 0,2 |-0,29 o7 33,3 ns

HCB | 141,62 | 110,16 | 178,66 | 18,12 2,31 0,14 | 0,59 Y 12,81 *

HLB 29,38 6,66 93,16 11,14 1,41 0,16 | -0,55 90 30,1 jalal

TLTP 83 70,75 | 96,65 9,07 0,71 0,16 | -0,46 23 6,61 *

NS 9,03 3,29 6,51 0,67 0,09 0,26 | 0,2 65 13,12 el

Ghi chu: *: co y nghia thong ké ¢ muic 5%; **: co y nghia ¢ muic 1% ***: co y nghia thong ké ¢ muc
0,1%; ns: khong y nghia
TGSTS85 cho thdy, moi twong quan nghich (r < -
0,6) va co y nghia tir p < 0,1 - 5%. Panh gia nay cho
thay, nha chon giong phai dac biét chu y khi muén
Phan tich hé so tuong quan Pearson gifta 8  ting nang sudt ma van giit duoc cac dac tinh mong
tinh trang cho 32 giong/dong lta duoc thé hien  myuen. Ngoai ra, ciing cin chd ¥ va quan sat them
trong trén ban d6 nhiét (Hinh 1). Hé s6 tuong mét vai méi twong quan thuan va nghich nhung
quan thuan (r > 0,6) va c6 y nghia tt P < 0,1-5%  chua thé hién duoc su y nghia & it nhét & p < 5%
tren CC - DB, CC - HLB va NS-TLTP. Két qua ndy  ca cac tinh trang quan trong nhu: TLTP - SC,
dé nghi c6 thé xem 1a muc tiéu déng thoi trong TLTP - TGST85, NS - HCB va NS - SC.
tuyén chon & cac thé hé sém. Nguoc lai, TLTP -
CC, TLTP - DB, TLTP - HLB, NS - HLB va NS -

3.2. Phan tich hé s twrong quan Pearson va
phan nhém di truyén

Hinh 1. Hé s6 turong quan Pearson cta cac 8 tinh trang néng hoc duoc danh gia
Ghi chu: *: ¢6 y nghia thong ké ¢ muic 5%; **: co y nghia ¢ muic 1% ***: co y nghia thong ké ¢ muc
0,1%; ns: khong y nghia. Mau xanh duong tuong trung cho tuong quan duong va mau do tuong trung cho
trong quan nghich.
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Két qua phan nhom di truyén phan chia 32
giong/dong lua wu ta va 8 tinh trang thanh 6 phan
nhom chinh trong vu BX (Hinh 2). Dua trén 3
giong lua doi chimg IRRI va 5 giong lia OM cho
thay c6 su hién dién cta 8 giong doi chimng trén
5/6 nhom chinh. Dong SV1066 (nhém 1) di theo
tach biét voi nhom con lai nhung cé lién hé di
truyén gan voi giong doi chimg IRRI 186 (nhom

Gia tri dong nhat

SVOREC

IRR

2), c6 thé dong lua nay mang cac tinh trang uu tu
khac hon so v6i d6i ching. Phan tich nay sé tro
giap cho nha chon giong tuyén chon duoc cac
dong lua wu ta c6 dic tinh twong ty giong doi
ching va thich nghi voi diéu kién sinh thai vung,
c6 thé dung d@é quan sat ti€p hay diung lam vat lieu
lai trong cac chuong trinh chon giong laa khac.

Hinh 2. Phan nhém di truyén 8 tinh trang nong hoc trén b6 27 dong lia duoc danh gia
va 5 giéng d6i chimg

Theo quy trinh canh tac thi nghiém khong st
dung thudc bao vé thuc vat, két qua cho thay riang
tat ca cac giong/dong lua danh gia duoc ghi nhan
chong chiu tuong doi bénh dao o6n, bénh bac 14 va
ray nau (Hinh 3). Chong chiu voi bénh dao 6n cap

20
15
10

0

Bacla BPao on

®Chip 1

Riy niin

= Cip 3

1 chiém 75% (24/32) va cap 3 chiém 25% (8/32);
chong chiu bénh bac 14 cap 1 chiém 78,1% (25/32)
va cap 3 chiém 21,9% (7/32); chong chiu voi ray
nau cap 1 chiém 100% (32/32).

Dang hinh Po ngh

Cip 5 Cip 7

Hinh 3. Ghi nhan tinh hinh rdy nau, bénh dao 6n, bénh bac 14, @anh gia dang hinh
va d6 ngd cta 32 giong/dong lda wu ti
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banh gia téng quan PACP cta 32 giong/dong
lua & giai doan chin ~80% cho thdy phan lén cac
dong lua c6 dang hinh duwoc chdp nhan: Cap 3
(8/32) va cap 5 (17/32) (Hinh 3). Bén canh do,
dang hinh cap 7 (7/32) cho thay cac dong nay van
con phan ly. Thi nghiém con danh gia kha nang
DN ¢ giai doan chin ~80% cho thdy tat ca cac dong
khong PN (Hinh 3). Cac két qua danh gia cho
thay, cac dong thé hién tinh thich nghi t6t trong vu
bX, vi day 1a vu co diéu kién thoi tiét thuan loi va
la vu mua chinh cho cay lua @ PBSCL.

3.3. Phan tich hé so Path

Phan tich hé s6 Path trong nghién ctru nay
nhidm muc dich xac dinh cac anh huéng truc tiép
va gian tiép cta cac tinh trang khac nhau dén nang
suat (Hinh 4). Két qua phan tich cho thay, tat ca 7
tinh trang déu anh hudng truc tiép dén ning suat
trong vu DX. Gia tri y nghia p = 0,04 (p < 0,05) va

1.00

g (i

s6 du binh phuong trung binh SRMSR = 0,08 (<
0,1) trong phan tich nay phu hop cho sy danh gia
cac yéu to doc lap va phu thugc. Trong do, hé so
Path ctia CC, SC va HCB cho thdy anh huodng
thuan va truc tiép dén NS & muc 0,1 - 0,31. Nguoc
lai, TGST85, TLTP va HLB cho thdy anh hudng
nghich va gian tiép dén NS vd6i hé s6 Path theo thu
tw1a 0,22, -0,43 va -0,85. Con DB, két qua cho thay
gan nhu khong anh hudng nhiéu dén NS. Diéu nay
sé gitp nha chon giong cé cai nhin t6t hon vé moi
quan hé gira cac tinh trang danh gia va giup xac
dinh duoc vai tro cac tinh trang khac nhau trong
qua trinh hinh thanh NS. Ngoai ra, xac dinh duogc
anh huodng truc tiép hay gian ti€p cta cac tinh
trang co thé lién quan dén dic tinh di truyén riéng
cta timg dong laa. Két qua phan tich hé s6 Path c6
thé duoc stt dung dé xay dung tiéu chuin chon tao
giong lia nang suat cao.

TGST85 cc

HCB

YOPE-0.93m4
T 5
HLB TLTP

-Q .85

NS

Hinh 4. Phan tich hé s6 Path @€ xac dinh cac dnh hudng truc ti€p va gian ti€p cia 7 tinh trang nong hoc
dén ning suat lta. Mau xanh cho biét &nh hudng thuan (+), mau dé anh huéng nghich ()
va kich thudc miii tén cho biét do 16n ctia anh hudng

3.4. Chi s6 chon loc kiéu hinh (SI)

Viéc tuyén chon dua trén chi nang suat c6 thé
dan dén viéc bo sot mot vai dac tinh quan trong
khac. Do @6, nha chon giong lta hién nay can phai
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cac giong lua mang nhiéu hta hen nhat va rut
ngan duoc chu ky tuyén chon. Do @6, SI dua trén
danh gia kiéu hinh duwoc st dung gidi quyét cac
van dé vira néu va c6 thé tinh toan dua trén nhiéu
tinh trang danh gia nham mang lai hiéu qua kinh
té cao nhat [6]. Dua trén két qua phan tich SI cho
thdy nang suat st dung thong tin tir 7 tinh trang
nong hoc (T'GST85, CC, SC, DB, HCB, HLB,
TLTP) da tuyén chon ra duoc top 5 dong lua wu tu
duoc xép hang tur 1 toi 5, voi cuong do chon loc &
muc 5% (Bang 3). Trong d6, SI dao dong tir thap
nhat 0,39% dén cao nhat 7,62% cung véi muc hiéu
qud tuong doi tir 4,88 - 94,76%. NS thuc thu
(BLUP) cac dong lua uu ta duoc chon dao dong tur
thap nhat 5,62 - 5,88 tdn/ha khi so sanh véi doi

chimg IRRI (3,78 - 5,17 tan/ha) va OM (4,89 - 5,86
tan/ha). Trong do, hai dong wu ta SV1951 va
SV1058 cho nang suat cao nhat theo thi tu SI =
7,62 (5,88 tan/ha, phan tram hiéu qua 94,76%) va
SI = 4,03 (5,62 tan/ha, phan tram hiéu qua 50,13%),
thuoc nhom c6 TGST Al va chong chiu twong doi
ray nau theo két qua phan nhom di truyén. Két
qua cho thay, SI c6 thé ho tro gitp nha chon gidng
dua ra quyét dinh trong viéc chon lua thong qua st
dung thong tin ctia nhiéu tinh trang duoc danh gia
dé lam cai thién nang suat. Ngoai ra, dé giup cho
viéc chon loc va cai thién cac tinh trang chinh xac
hon nén két hop két qua SI voi két qua danh gia
bang chi thi phan ti.

Béng 3. Nam dong lua wu ti duoc chon tir SI duwoc tinh tir 8 tinh trang nong hoc véi cuomg &6 chon loc 5%

va NS thuc thu
STT Ten gidng Chi (SSDC}E(Z;] loc | Hiéu qua tuong doi | NS thlgfa;h/l; E?)BLUP) Xép hang
1 SV1951 7,62 94,76 5,88 1
2 SV1088 0,40 5,09 9,95 4
3 SV1077 0,39 4,88 9,97 )
4 SV1058 4,03 50,13 5,86 2
5 SV1086 0,89 11,13 5,62 3
IRRI 154 4,88
IRRI 156 5,17
IRRI 186 3,78
OM11 (KRN) 5,87
OM429 (KDO) 5,43
OM468 (KBL) 5,07
OM4900 (A2) 4,89
OMb5451 (A1) 5,86
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4. KET LUAN

Qua két qua danh gia cho thay c6 su khac biet
y nghia vé mat di truyén gitta cac dong lua. Phan
tich thong ké cho cac tinh trang don 1é va két hop
nhiéu tinh trang da gitp nha chon giong tuyén
chon duoc hai dong lda vu ta nhat la SV1951 va
SV1058, voi SI cao va cac dac tinh nong hoc ndi
troi nhu NS va TLTP cao trong vu DX. Tuy nhién,
viec chi st dung cac phan tich thong ké dua trén
kiéu hinh Ia cht yéu, cé thé dé bi nhiéu do tac dong
manh cta cac yéu t6 moéi truong ngoai. Vi vay, cac
tinh trang nong hoc can duoc quan sat va danh gia
thém trong vu ké tiép dé cé cai nhin bao quat hon,
ting dién tich 14y mau va s6 lan lip lai dé nham
giam do bién dong trong phan tich. Péng thoi st
dung két hop voi cac chi thi phan tir dé thdm dinh
lai cac dong nay mot cach chac chan hon.
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Summary

The selection of elite rice varieties with high yields is a mandatory criterion to ensure food
security. Accurately assessing and predicting yield and yield-related traits in the development and
release of new rice varieties is a challenging process that involves rigorous analytical and
experimental procedures. In this study, the phenotypic selection index is employed to analyze a
set of 27 elite rice lines obtained from the IRRI-ASEAN RiceNet project. The results revealed
significant genetic variations among all the examined rice varieties. The H,? exhibited a wide
range of values, spanning from 23% to 93% across the varieties. The correlation coefficient
analysis reveals a positive and significant relationship between spikelet fertility and grain yield.
The cluster analysis demonstrates the division of the eight traits into six distinct major groups.
The path analysis revealed that the traits influencing the positive and direct effect on grain yield
exhibited values ranging from 0.10 to 0.31. Based on the SI, the study selected two elite lines, 4.03
(SV1058) and 7.62 (SV1951), with average yields of 5.88 and 5.62 tons/ha, respectively. The two
chosen lines displayed relatively high tolerance for significant pests and diseases. They exhibited
a short time duration to flowering of 85% (the Al group), which was well-received in terms of
their phenotypic characteristics. This valuable material can contribute to being a new source for
crosshreeding new rice varieties, evaluating future ecological regions, and eventually releasing
improved rice varieties.

Keywords: ASEAN RiceNet, IRRI, Path analysis, phenotypic selection index (SI).
Nguoi phan bién: GS.TS. Buii Chi Biru

Ngay nhin bai: 25/5/2023

Ngay thong qua phan bién: 22/6/2023
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NGHIEN CUU TiNH KHANG BENH BAC LA
CUA CAC DONG LUA TBR225
POT BIEN PROMOTER OsSWEET 14

Tran Lan Dai!, Pham Thu Hing?, Nguyén Thi Thu Ha?
Nguyén Thanh Ha? Pham Xuan Ho6i%, Nguyén Duy Phuong®”

TOM TAT

Xanthomonas oryzae pv. oryzae (Xoo) giy ra bénh bac 1a lua thong qua twong tac dic hiéu gitra
cac TAL effector (transcription activator-like effector) va trinh tw EBE (effector binding element)
nam trén ving promoter ctia cac gen thudc ho gen ma hoéa protein van chuyén duong SWEET
(Sugars will eventually be exported transporter), trong d6 c6 gen OsSWEETI14. Sk dung cong cu
CRISPR/Cas9 dé gay dot bién mot so trinh tu dac hiéu trén promoter nay c6 thé vo hiéu hoa tinh
doc ctia cac TAL effector gitp cay trong khang duoc bénh bac 14 lua. Pay 1a huéng nghién ciu
day trién vong dé cai thién tinh khang bac 14 phé rong cta cac giong lua cha luc cta Viét Nam,
dac biét 1a giong lua nhay cam véi bénh bac 14 nhu TBR225. Trong nghién ctru trudc day, da tao
duoc mot s6 dong lia TBR225 chinh stra gen thé hé T, mang dot bién tai vi tri EBE AvrXa7/Tal5
trén promoter OsSWEET1I4. Trong nghién cttu nay, phan tich trén dong lua TBR225 chinh sita
gen ¢ thé he T, da ching té cac dot bién trén promoter OsSWEET14 khong lam thay déi cac chi
tiéu nong hoc co ban cta cay. Sau dong lua TBR225 chinh stra gen T, khong thay d6i mic do biéu
hién gen dich OsSWEETI4 khi duoc lay nhiém voéi vi khuan Xoo va thé hién tinh khang hoan
toan vdi isolate VXO_11, khang nhe hoidc khong khang voi isolate VXO_80 va VXO_100. Két qua

thu duoc 1a tién dé cho nghién ctru phat trién giong lua TBR225 khang bac 14 trong tuong lai.
T khoa: Bénh bac l4 liia, CRISPR/Cas9, OsSWEEET14, TBR225, Xanthomonas oryzae.

1. DAT VAN BE

Lua (Oryza sativa L) 1a mét trong nhiing loai
cay trong ngii coc quan trong nhat thé gidi, cung
cap thic an cho con nguoi nhiéu hon bat ki cay
trong khac. Bénh bac 14 do vi khuan Xanthomonas
oryzae pv. oryzae gy ra la mot bénh hai laa rat
phé bién, lam sut gidm nghiém trong nang suat laa
tréen toan thé gioi [1], trong d6 c6 giong lua
TBR225 ctia Viet Nam. Cho dén nay, chon tao va
stt dung giong lia khang bénh van 1a mot cach tiép
can kinh t€ va hiéu qua nhat trong viéc quan ly
bénh bac 1a lua.

Kha nang giy bénh ctia Xoo phu thudc vao
mot loai doc t6 duoc goi 1a “TAL effector”, hoat
dong tuong tu nhu cac yéu t6 diéu hoa phién ma &

" Truong Pai hoc Quy Nhon
?Vién Di truyén nong nghiép
"Email: phuongnd.bio@gmail.com

thuc vat [2, 3]. Cac TAL effector sau khi di vao
nhan té bao cay chu sé lién két voi promoter ctia
cac gen dac hiéu trong hé gen thuc vat va hoat hoa
st biéu hién cta chung [4]. Hé gen Xoo dién hinh
chtta s6 luong gen tfal rat khac nhau gitta cac
chiing & cac khu vuc dia ly khac nhau (chung Xoo
chau A c6 1526 gen, ching Xoo chau Phi co 810
gen va ching Xoo Bac My khong c6 gen ta) [5].
Cac gen muc tiéu cua TAL effector trong hé gen
lia duoc coi la cac gen “nhiém” (S gen-
susceptibility genes), déng vai tro 1a cac yéu to
nhay cam chinh trong qua trinh tuong tac gitta cay
lta va Xoo. Trong mot so truong hop, tinh da hinh
trong trinh ty EBE (lien két voi TAL) nam trén
promoter cta cac gen “nhiém” tao ra tinh khang
bénh cho cay [3, 6]. OsSWEETI14 thuoc ho gen
van chuyén duong SWEET, duoc biét dén nhu mot
trong cac gen “nhiém” duoc hoat héa boi TAL
effector ctia Xoo [6, 7]. Biang cac cong nghé chinh
stta gen nhu TALEN va CRISPR/Cas9, cac nha
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nghién ctru da tao ra dot bién trén viung EBE cua
promoter OsSWEETI4 ctua giong lua Kitaake va
Bac Thom 7, két qua 1a cac dong lia mang dot
bién nay c6 kha ning khang duoc cac ching Xoo
chau A va chau Phi [2, 8]. Piéu nay da chimg minh
tiém nang cua viéc tng dung cong nghé chinh stra
hé gen dé tao ra giong lia TBR225 khang bac 1a
phé rong.

Nguyén Duy Phuong va cs (2019) da chuyén
cau truc biéu hién phitc hé CRISPR/Cas9 chinh
stta EBE AvrXa7/Tal5trén promoter OsSWEET14
va thu duoc mot s6 dong lia mang cau truc T-DNA
[9]. Trong nghién ctru nay, dé xac dinh anh huong
clia cac dot bién OsSWEETI4 toi kiéu hinh cta

TBR225, da tiép tuc phan tich cac dac diém nong
hoc va danh gia kha nang khang bénh bac 1a cta
cac dong lua TBR225 ¢ thé hé T, mang cac dot
bién OsSWEETI14 déng hop. Két qua thu duoc cta
nghién cttu nay sé la nén tang day du dé tao giong
lua TBR225 khang bénh bac 14 phd rong bang
cong nghé gen trong twong lai.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

15 dong laa TBR225 dot bién OsSWEET14 do
Bo mon Bénh hoc phan tt, Vién Di truyén nong
nghiép cung cap [10] (Bang 1).

Bang 1. Dong lia TBR225 dotbi€én OsSWEETI14 sit dung trong nghién ciru

Teéen dong Loai dot bién' | Vi tri dot bién® Teéen dong Loai dot bién' | Vi tri dot bién?
D1.5.2.9 (-3) AAC B) D1.12.37.19 +1) A 17
D1.5.3.1 (-2) CC 18 D2.3.34.15 (+6) GCTTGA 20
D1.5.7.11 (-2) CC 18 D2.4.7.11 (-3) CCA 13
D1.5.7.19 (-3) AAC ) D2.5.8.3 (-5) TGCTA 22
D1.7.20.1 (-6) CCAACC 13 D3.4.9.20 (+2) TG 19
D1.7.20.2 (-6) CCAACC 13 D3.6.22.10 (+1) C 21
D1.9.3.6 (+3) GAC 18 D3.12.25.2 (-3) TCC 12
D1.9.39.2 (+2) CT 19

Ghi chu:* S0’ Nu thay doi trén OsSWEET14; (+/-) thém/mat Nu; ki tir trong ngodc thé hién Nu thay
doi trén OsSWEETI14; ° Vi tri cua dot bién tinh tir ddu 5’ cia EBE AvrXa7.

Cac chung vi khudn bac 14 VXO_11, VXO_80
va VXO_100 duoc phan lap nam 2013, 2016 va 2017
[11], Iwu git tai BO mon Bénh hoc phéan tk, Vién Di
truyén nong nghiép.

2.2. Phuong phap
2.2.1 Pdnh gii dic diém nong hoc cua lia

Hat cta cac dong lua TBR225 chinh stra gen
OsSWEET14thé hé T, duoc rita bang nudc va khir
trung bang Javen 2% trong 20 phut va rta lai bang
nuoc cat, sau d6 duoc ngam trong nudc va 4 &
37°C trong 3 ngay. Hat ndy mam duoc trong trén
khay dat. Sau 14 ngay, cay con duoc chuyén sang
trong trong chau dat lon va cham séc trong diéu
kién nha ludi. Nam cay tir méi dong lua duoc chon

ngau nhién dé danh gia cac chi tieu nong hoc, bao
gom thoi gian sinh trudng, chiéu cao, s6 nhanh, s
hat chic/bong, ning suit ca thé. Dong lua
TBR225 khong chuyén gen duoc st dung lam doi
chtmg. Thi nghiém duoc thuc hién trong diéu kién
nha luéi, vu mua nam 2020.

2.2.2 Pdnh gi4 biéu hién gen OsSWEET14

Thi nghiém phan tich biéu hién gen duoc thuc
hién theo mo ta cta Li va cs (2013) bang phuong
phap RT-PCR [12]. Ba cay lua tir mé6i dong duoc
Iya chon ngau nhién cho thi nghiém lay nhiém
nhan tao. L4 cay lda 4 tuan tudi duoc lay nhiém
nhan tao véi vi khuin Xoo theo phuong phap cat 1a
cua Ke Y. va cs (2017) [13]. La lua sau 48 gio lay
nhiém duoc st dung dé tach chiét RNA téng so
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theo quy trinh huéng dan ctia hang Invitrogen.
Mot microgram RNA duoc st dung cho moéi phan
ung RT-PCR stt dung 14an luot moi oligo (dT) va
cap modi OsSWEET14-qPCRF/ OsSWEET14-
gPCR-R. OsEFIo duoc st dung lam gen néi chuén.
Thi nghiém RT-PCR duoc lap lai 3 lan trén moéi
cay.
22.3 Pdnh gid kha nang khing vi khuan bac
14 Xoo

Thi nghiém lay nhiém Xoo va danh gia tinh
khang vi khuan bac 14 cia cac dong lua TBR225
chinh stta gen duoc thuc hién theo phuong phap
cat 14, stt dung chtung vi khuin bac 14 VXO_11,
VXO0_80 va VXO_100. Vi khuan Xoo dugc nudi cay
trén moi truong PSA dac dé thu sinh khéi va pha
loang trong dung dich MgCl, 10 mM (OD,,, dat
0,5). Pau phién 14 laa (3 - 4 cm) duoc cat bang kéo
da duoc nhung trong dung dich vi khuan Xoo. Sau
14 ngay, chiéu dai vét bénh phat trién trén 14 lua
duoc ghi lai. Kha nang khang bac 14 duoc xép theo
thang diém: khang manh - R (vét bénh < 8 cm),
khang vira - MR (vét bénh tit 8 - 12 cm) va man
cam - S (vét bénh > 12 cm). Thi nghiém duoc tién
hanh 14p lai 3 1an, méi lan trén it nhat 3 cay (14 tha
nhat va 14 thtt hai trén méi nhanh cta cay). Dong

lua TBR225 khong chuyén gen duoc sir dung lam
do6i chirng. Thi nghiém duoc thuc hién trong diéu
kién nha luéi, vu muia nam 2020.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gi4a mot s6 dic diém nong hoc clia
dong lia TBR225 dot bién OsSWEETI14

bé danh gia mirc do anh hudng ctia dot bién
trén promoter OsSWEET14 dén mot so6 dac diém
nong hoc ctia cac dong lua chinh stra gen, 15 dong
lua TBR225 & thé hé T, mang dot bién déong hop
da duoc phan tich, danh gia cac chi tiéu: Thoi gian
sinh truéng, chiéu cao cay, s6 nhanh, s6 hat
chac/bong va nang suat ca thé khi trong trong
diéu kién nha ludi. Phan tich két qua thu duoc
bang kiém dinh ANOVA va #est cho thay, khong
c6 su khéc biét co y nghia thong ké gitta cac dong
lta dot bién so voi dong lua doi ching khong dot
bién gen vé tat ca cac tinh trang nong hoc duoc
quan sat (Bang 2). Piéu nay ching té rang cac dot
bién tren OsSWEETI14 duoc tao ra boi hé thong
CRISPR/Cas9 khong giy ra anh hudng tiéu cuc
dén cac dac diém sinh treong phat trién cta giong
laa TBR225.

Bang 2. Két qué danh gi4 chi tiéu néng hoc ctia dong lia TBR225 dot bién OsSWEET14

Ten dong Th(n gian sj‘nh Chiéu cao Sénhanh | S6 hat chic/bong Nang sudt ca thé
truong (ngay) (cm) (gam)

WT 107,10+£5,34° 115,2543,54° 6,90+1,02° 79,40+1,03" 21,05+0,54
1.5.2.9 105,30+3,05° 112,35+4,10° 6,92+1,40° 79,25+1,40° 21,27+0,33"
1.5.3.1 107,5545,34% 114,32+4,14° 6,88+1,08" 79,25+1,39" 21,60+0,26"
1.5.7.11 108,42+3,18? 115,48+3,18° 6,90+1,15° 81,25+1,05% 22,63+0,42%
1.5.7.19 106,85+4,28" 113,25+4.28" | 7,14£1,20® 79,35+1,06" 21,35+1,53"
1.7.20.1 107,25+2,46° 114,1543,56° | 7,00+0,80™ 80,95+1,18% 21,24+1,17*
1.7.20.2 108,33+2,46" 115,25+4,76 6,90+1,05° 79,85+0,78" 21,18+1,19"
1.9.3.6 108,52+4,45° 115,3044,25° 6,89:£0,88" 80,90::0,88™ 21,18+0,33"
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1.9.39.2 109,1544,18" 116,15+5,18" 6,95+0,85" 79,65+1,04° 21,56+0,32°
1.12.37.19 107,1444,42° 114,35+4,92* 7,14+1,20% 78,954+0,98" 21,90+0,50"
2.3.34.15 108,15+4,25* 115,20+5,25% 6,80+0,97° 79,65+0,72* 21,45 +0,88*
24711 107,3444,53" 114,36+4,93* 6,90+0,95° 80,75+0,97% 21,25 +£0,96"
2.5.8.3 108,13+3,82" 115,45+4,82" 6,92:+0,99° 79,50+1,42° 21,69+0,68"
3.4.9.20 108,18+4,54" 115,35+3,76" 6,88+1,17* 79,5+0,78" 21,18+1,19*
3.6.22.10 108,23+3,25* 115,33+3,25° 6,79+0,84" 80,10+0,88" 21,25+0,33*
3.12.25.2 108,52+4,28" 116,50+3,18" 7,20+£1,25% 79,25+1,04° 21,16+0,32%

Ghi chu: "Céc gid tri trung binh co6 cung ki tir sai khdc nhau khong co y nghia thong ké (HSD test,

p>0,05)

Cac gen thuoc ho gen SWEET khong nhimng
lien quan dén con duodng cung cip chat dinh
duong cho vi sinh vat gy bénh ma con cé vai tro
quan trong d6i voi qua trinh phat trién phan hoa va
tao hat ctia cay chu [1, 14]. Nghién cttu ctia Yang
va cs (2006) tao dong lua khang bac 1a sit dung
cong nghé iRNA dé bat hoat gen
Os8N3/OsSWEET11 da dan dén su phat trién bat
thuong cta phan hoa [6]. Tuy nhién, trong nghién
ctu nay, cac tinh trang nong hoc dwoc danh gia
ctia dong lua TBR225 mang dot bién promoter
OsSWEET14 déu khong c6 su khéac biét dang ké
so voi dong lua doi chimg trong diéu kién nha luoi.
Phat hién nay tuong te nhu két qua nghién ctu
cua Kim va cs (2019) khi gay dot bién gen
OsSWEET13 bang CRISPR/Cas9 trén giong lua
Kitakee hay Oliva va cs (2019) tao t6 hop dot bién
3 promoter OsSWEET11, OsSWEET13,
OsSWEETI14 va thu duwoc dong lua khang bénh
bac 14 ma khong lam thay do6i cac dic diém sinh
truong, phat trién von co [15, 16]. Diéu nay c6 thé
ly giai boi mot so gia thuyét khac nhau nhu do su
du thtra hay hién tuong bu dip di truyén (genetic
compensation) ctia cac gen SWEET trong hé gen
lua. Két qua nghién ctru nay da gép phan khang
dinh rang viéc tao ra cac dot bién nho trén ving
promoter ctia gen OsSWEETI14 bang cong nghé
CRISPR/Cas9 khong anh hudéng dén su sinh

truong, phat trién va ning suat ctia giong laa
TBR225.

3.2. Nghién ctru biéu hién OsSWEETI14 trong
cac dong lua TBR225 d6t bién

Cac dong lua dot bién OsSWEETI14 duoc lay
nhiém nhan tao vdéi ba isolate Xoo dai dién
(VXO_11, VXO_80 va VXO_100) va phan tich mic
do biéu hién ctia gen OsSWEETI14 dé xac dinh
hiéu qua cta cac dot bién duoc tao ra bang hé
thong CRISPR/Cas9 doi voi hoat dong cua gen
dich.

San phdm RT-PCR sau khi phan tich bang
phan mém Image] (Hinh 1) cho thdy, mttc do biéu
hién gen ctia cac dong lua dot bien OsSWEET14
duoc chia thanh 2 nhém ro rét. Nhom thtr nhat
bao gém 6 dong laa (1.5.2.9; 1.5.7.19; 1.7.20.1;
1.7.20.2; 2.4.7.11 va 3.12.25.2) hau nhu khong c6 su
thay d6i dang ké nao vé murc do biéu hién cua gen
dich khi duoc lay nhiém véi vi khudn Xoo. Nhom
tht hai bao gdbm 9 dong lua (1.5.3.1; 1.5.7.11;
1.9.3.6; 19.39.2; 1.12.37.19; 2.3.34.15; 2.5.8.3;
3.4.9.20 va 3.6.22.10) voi mic do biéu hién gen
OsSWEET14 tang dang ké khi duoc lay nhiém voi
ca 3 isolate Xoo dai dién, twong tu nhu dong laa
TBR225 d@6i chimg khong chinh stta gen. Két qua
nay chung to cac dot bién khac nhau trén EBE c6
thé anh huong khac nhau toi lién két cia EBE trén
promoter OsSWEETvoi protein TAL cta Xoo. Gia
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thuyét nay cing da duoc Blanvillain-Baufumé va  thay déi biéu hien gen OsSWEET14 khi lay nhiém
cs (2017) @é cap dén trong nghién ctru dot bién  Xoo duoc lua chon dé danh gia kha nang khang
EBE TalF/Tal5 trén OsSWEET14 cua lua Kitaake bénh bac 14 trong thi nghiém tiép theo.

[2]. Cac dong lua TBR225 chinh sita gen khong
$
Hinh 1. Biéu hién ctia OsSWEET14trong dong lta TBR225 @6t bién

Ghi chu: Biéu hién ciia OsSWEETI14 trén dong lia TBR225 dot bién OsSWEET14 ldy nhiém isolate
Xoo dai dien (VXO_11, 80 va 100) duwroc phan tich bang RT-PCR. Do thi thé hién gid tri turong quan muic
do biéu hién gen giita cdc mau lia; mitc do biéu hién gen OsSWEETI14 cua mau lia khong lay nhiém
Xoo (H,0) c6 gid tri bang 1; OsEFIa duoc st dung Iam gen noi chudn; (WT) dong hia TBR225 khong
dot bién OsSWEET14. Gi4 tri thé hién trén do thi I két qua trung binh cua 3 Ian Iap lai thi nghiém.

180 4
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3.3. Danh gia kha ning khing bénh bac 14 cia
dong lta TBR225 dot bién OsSWEET14
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Hinh 2. D4nh gia tinh khang bénh bac 14 ctia dong lia TBR225 dot bi€én OsSWEET14

Ghi chu: Cic dong lia dot bién OsSWEETI4 (1.5.2.9: 1.5.7.19: 1.7.20.1; 1.7.20.; 2.4.7.11; 3.11.25.2;
1.9.39.2 va 3.4.9.20) va khong dot bién OsSWEET14 (WT) duoc ldy nhiém nhan tao céc isolate Xoo dai
dién (VXO_11, VXO_80 va VXO_100). (H,0) thi nghiém doi ching am (I4y nhiém dung dich khong chita
vi khuan Xoo).

— by
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bé ching minh hiéu quad cta coéng cu
CRISPR/Cas9 trong viéc cai tién tinh khang bénh
bac 14 cho giong lua TBR225, sau dong lua dot
bién co mirc do biéu hien OsSWEET14khong thay
doi khi lay nhiém Xoo (1.5.2.9; 1.5.7.19; 1.7.20.1;
1.7.20.2; 2.4.7.11 va 3.12.25.2) va hai dong laa dot
bién c6 mirc do bi€u hien OsSWEETI14 thay doi
tuong ty dong lua doi chung khi lay nhiém Xoo
(1.9.39.2 va 3.4.9.20) duoc lua chon dé danh gia
tinh khang véi 3 isolate Xoo dai dién (VXO_11,
VX0_80 va VX0_100) trong diéu kién nha luoi
(Hinh 2).

Quan sat biéu hién bénh trén 14 thu duoc sau
14 ngay lay nhiém cho thay hai dong laa dot bién
OsSWEET14 1.9.39.2 va 3.4.9.20 khong thé hién
tinh khang voi tat ca cac isolate Xoo duoc danh
gia. Két qua nay hoan toan phu hop voi két qua
phan tich biéu hién gen thu duoc & trén, trong d6
OsSWEET14 tang cuong biéu hién riat manh khi
cac dong lda nay duoc lay nhiém nhan tao voi 3
isolate VXO_11, VXO_80 va VXO_100 (Hinh 1).
Nguoc lai, sau dong lua 1.5.2.9; 1.5.7.19; 1.7.20.1;
1.7.20.2; 2.4.7.11 va 3.12.25.2 thé hién tinh khang
ro rét voi isolate VXO_11; chiéu dai vét bénh trung
binh quan sat duoc tir 0,4 — 1,5 cm (Hinh 2). Tuy
nhién, sau dong laa dot bién nay lai chi khang nhe
hodc khong khang do6i voi hai isolate VXO_80 va
VX0_100; trong khi gen dich OsSWEETI14 cing
hau nhu khong thay d6i biéu hién trong thi
nghiém danh gia biéu hién gen véi hai isolate nay.
Cac két qua nay goi y rang OsSWEETI4 1a gen
“nhiém” duy nhat ctia doi voi isolate VXO_11;
trong khi hai isolate VXO_80 va VXO_100 c6 thé
cé it nhat 2 dich tdn cong trong hé gen cua
TBR225.

Cac gen thuéc ho SWEET duoc xac dinh la
gen “nhiém” ctia Xoo, do d6 khi tac dong gay dot
bién cac gen nay sé gop phan vo hiéu hoa cac
protein “doc” TALE cta Xoo; két qua 1a cay trong
c6 kha nang khang duoc bénh bac 14 [16]. Nghién
ciru truéc day da tién hanh gay dot bién
OsSWEET14 trén giong lua Kitaake bang cong
nghé TALEN hay OsSWEETII bang
CRISPR/Cas9 va thu duwoc dong lua khang ching

Xoo biéu hién protein TAL AvrXa7/PthXo3 hay

PthXol tuwong tng. Tuy nhién, tinh khang cua
dong lua Kitaake mang dot bién AvrXa7/PthXo3
(OsSWEET14 va PthXol (OsSWEETII) lai bi vo
hiéu héa boi ching Xoo mang protein dong thoi
gen fal ma hoa AvrXa7/PthXo3 va PthXo2 [16].
Nhu vay, tinh khang phu thudc vao su c6 mat ctaa
cac EBE lién quan t6i gen “nhiém” duoc nhan biét
boi protein TAL tuong tng ctia quan thé Xoo.
Trong nghién cttu nay, 6 dong lua 1.5.2.9; 1.5.7.19;
1.7.20.1; 1.7.20.2; 2.4.7.11 va 3.12.25.2 mang dot
bién dong hop tréen EBE AwrXa7/Tal5/PthXo3
biéu hién tinh khang isolate VXO_11 duoc tang
cuong ro rét so voi dong lua TBR225 doi ching.
Tinh khang khong hoan toan/khong khang voi
cac isolate con lai c6 thé giai thich do su c6 mat
ctia mot/mot vai EBE trén (cac) gen “nhiém” khac
ciing duoc nhan biét boi protein TAL khac ctia cac
isolate nay.

Voi cac két qua thu duoc nhu trén da chung
minh trién vong cua cong nghé CRIPSR/Cas9
trong viéc cai tao tinh khang bénh bac 14 cho cac
giong lua chu luc cta Viét Nam trong d6 c6 giong
lua TBR225, dong thoi ciing chimg minh su da
dang vé protein TAL cta cac chiing Xoo ctia Viet
Nam. Trong twong lai, can phai c6 nhimg nghién
ctru day da va sau hon vé TALome clia cac ching
vi khuan Xoo dé co6 thé tao ra tinh khang bac 14
phé rong cho cac giong lua trén.

4. KET LUAN

bot bién trén promoter OsSWEETI4 khong
gay anh huodng téi mot s6 dac diém nong sinh hoc
chinh ctia giéng lua TBR225, bao gém cac chi tiéu
chiéu cao cay, s nhanh, s6 hat chic trén bong,
nang suat ca thé. Sau dong lua TBR225 dot bién
1.5.2.9; 1.5.7.19; 1.7.20.1; 1.7.20.2; 2.4.7.11 va
3.12.25.2 c6 kha nang khang vi khuian Xoo cao hon
so voi dong lua doi chung, thé hién tinh khang
hoan toan véi isolate VXO_80, khang nhe hoac
khoéng khang véi isolate VXO_11 va VXO_100.

Két qua thu duoc 1a co s& dé tiép tuc nghién
ctru co ché phan tr qua trinh xam nhiém cua vi
khuan Xoo trén giong lua TBR225, tir @6 phat trién
tinh khang bénh bac 14 phd rong cho giong lua
cht lyc nay.
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EVALUATION OF BACTERIAL LEAF BLIGHT DISEASE RESISTANCE OF OsSWEET14
PROMOTER-EDITED TBR225 RICE LINES

Tran Lan Dai!, Pham Thu Hang?, Nguyen Thi Thu Ha?
Nguyen Thanh Ha?, Pham Xuan HoiZ, Nguyen Duy Phuong?®
'Quy Nhon University
?Agricultural Genetics Institute

Summary

Xanthomonas oryzae pv. oryzae (Xoo) causes bacterial leaf blight through a specific interaction
between the TAL effector (transcription activator-like effector) and the effector binding element
(EBE) sequence located on the promoter region of the genes of the gene family encoding
transport proteins SWEET (Sugars will eventually be exported transporter), which contains the
OsSWEETI4 gene. Using the tool CRISPR/Cas9 to mutate some specific sequences on this
promoter can neutralize the toxicity of TAL effectors to help plants resist the disease. This is a
promising research direction to improve broad-spectrum blight resistance of Vietnam’s elite rice
varieties, especially the disease sensitive rice varieties such as TBR225. In the previous study, we
have created a number of TBR225 rice lines with T1 gene editing that carry mutations at the EBE
position AvrXa7/Tal5 on the OsSWEETI14 promoter. In this study, analysis on the transgenic
TBR225 rice line in the T2 generation showed that mutations in the OsSWEET14 promoter did
not change the basic agronomic traits of the plant. The six T2-edited TBR225 rice lines did not
change the OsSWEET14 target gene expression when infected with Xoo and exhibited complete
resistance to isolates VXO_11, mild or no resistance to isolates VXO_80 and VXO_100. The
obtained results are the premise for research and development of rice varieties TBR225 resistant
to bacterial leaf blight in the future.

Keywords: Bacterial leaf blight disease, CRISPR/Cas9, OsSWEETI14, TBR225, Xanthomonas
oryzae.
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KET QUA NGHIEN CUU CHON TADO VA KHAO NGHIEM
GIONG DUA LE VANG LAI HAPPY 8
Ngdo Thi Hanh" ", Nguyén Thi Héng Hanh!, Vit Ngoc Huy*

TOM TAT

Giong dua le vang Happy 8 duoc chon tao tir t6 hop lai (THL) P3-3-1/P17-11-7-6 c6 thoi gian sinh
trueong 70 - 80 ngay, cho thu qua sém sau trong tir 60 - 65 ngay, sai qua dat 4,7 - 6,5 qua/cay, khoi
luong qua trung binh 470 - 526 g, nang suat cao trong ca vu xuan hé va vu thu dong trong trong
nha mang dat 30,8 - 34,2 tdn/ha. Qua hinh tru, mau vang dam soc trang dep, chat luong qua an
gion, ngot (tdng chat ran hoa tan - TSS > 14°Brix), c6 mui thom. Giong c6 kha nang chiu néng va
chiu bénh t6t, dac biét 1a bénh phan trang. Giong dua lé vang Happy 8 thé hién su 6n dinh tai cac

mua vu va cac diém khao nghiém vung sinh thai.

T khoéa: Chon tao, dua Ié vang, Happy 8, khdo nghiém.

1. DAT VAN DE

Dua lé vang (Cucumis melo L. var.makuwa) la
cay rau an qua ngan ngay, cé chat luong va gia tri
kinh té va gi4 tri duoc ly cao trong nhom cay rau
ho bau bi (Cucurbitaceae). Néu so véi cac loai rau
ctt qua khac, dua lé vang co chira nhiéu vitamin,
chat khoang va nang luong, do d6 day la mot loai
rau an qua co gia tri thuc phdm cao. Trong 100 g
dua lé chita 6 mg canxi, 79 mg phot pho, 3,2 mg
sat, 6 (RE) vitamin A, 21 mg vitamin C, phan an
duoc cao dat > 85%. Hon ntta, dua 1é vang co6 vi
ngot mat nén duoc coi 1a loai qua pho bién vao
mua he.

Tai Viét Nam, cay dua lé la cay chiu nong nén
c6 thé trong quanh nam tai cac tinh phia Nam va
thich hop tréng trong vu xuan he, vu he va vu thu
tai cac tinh phia Bac. Theo s6 lieu thong ké nam
2021, téng dién tich gieo trong cac chiing loai dua
ndi chung (bao gom dua hau, dua lé va dua luéi) 1a
58.800 ha voi téng san luong dat 1.390.500 tan.
Trong do6, cay dua lé va dua ludi dat 5.200 ha gieo
trong va dat san luong 1a 105.200 tan (chi chiém
khoang 9% téng dién tich gieo trong va 7,6% vé
téng san luong cta cay dua ndi chung) [1].

Trong san xuat hién nay, mdi co 3 giong dua
lé vang duoc cong nhan chinh thic. Trong do, mot

' Vién Nghién ctru Rau qua
" Email: ngthhanh@gmail.com

giong dua lé vang Super 007 (giong nhap tir Han
Quoc), day 1a san phdm cua chuong trinh hop tac
gitta Vién Khoa hoc Nong nghiép Viét Nam va
Téng cuc Nong nghiep Han Quoc, duoc Vién
Nghién cttu Rau qua khao nghiém, danh gia va
cong nhan giong cho phat trién mo rong tai Viet
Nam nam 2017 [2]. Hai giong dua lé vang lai F1
Happy 6 va Happy 7, duoc Vién Nghién cttu Rau
qua da chon tao thanh cong giai doan 2010 - 2021
[3]. Ngoai ra, cac giong dua lé dia phuong cua
thanh pho Ha Noi, tinh Hai Duong c6 nang suat
thap, thit qua mong, qua mém, nhiéu nudc, chat
luong chua cao. Cac giong dua 1é nhap noi tit nudc
ngoai cho nang suét cao, tuy nhién thuong man
cam v6i bénh phan trang [4].

Tt nguodn gen cac giong dua lé trong nudc va
ngudn gen dua lé vang nhap noi, Vién Nghién ctru
Rau qua da st dung lam nguén vat lieu khoi dau
trong cong tac lai tao giong dwa moi, trong do co
ngudn gen dua lé vang Han Quoc. Cac giong dua
lé vang Han Quoc c6 nhiéu vu diém vuot troi so
voi cac giong dua 1é hién dang trong dai tra ngoai
san xuat & Viet Nam. Giong Super 007 dang duoc
phat trién tai nhiéu tinh, thanh trong ca nuéc nhu:
Ha Noi, Bac Giang, Hai Duong, Vinh Phuc, Thai
Binh, Thanh Héa, Thai Nguyén ... [5]. Tuy nhién,
gi4 hat giong nhap noi cao, ngudn hat giong khong
6n dinh. D€ gop phan han ché nhap noi hat giong,
tang kha nang thich tmg cta giong, ting hiéu qua
cho nguoi san xuat, dap ung yéu cau cua thi
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treong tiéu thu trong nudc, tién toi xuat khau, viéc
nghién cttu chon tao giong dua lé vang moéi dap
ung yéu cau san xuat trong nudc la rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru

- 15 THL duoc lya chon tir thi nghiém danh gia
kha nang két hop riéng cta 8 dong dua lé vang tw
phoi vu tu: Ky hiéu tie THL1 dén THL15.

- 10 THL wu ta duwoc lya chon trong 15 THL
trén, bao gom: THL2, THL3, THL5, THLS, THL9,
THL10, THL11, THL12, THL13, THL14.

- 3 THL trién vong duoc lua chon trong 10
THL tham gia khao nghiém dién hep bao gom:
THL9, THL12 va THL13.

- 1 THL trién vong nhat la THL9 (dat ten
Happy 8) duoc lya chon khao nghiém dién rong.

- Giong d6i chirng: Giong Super 007 - dang dua
lé vang nhap noi tir Han Quoc; giong Ngan Huy -
dang dua lé ta ctia Cong ty Nong Hiru.

2.2. Phuong phap nghién ctru
2.2.1. So do chon tao giong dua Ié vang Happy 8

2013-2014

Thu thap va danh gia ngudn vat liéu khoi ddu

l Tién hanh dénh gi4 kha
XH 2014 — PO S R T S S néang két hop chung va lya
TP 2019 Phat trién dong tu phoi den the hé¢ 110 chon cac dong c6 KNKH
l chung cao
Tién hanh phép lai Diallen
XH 2019 Panh gia, nhin dong wu tu, lai tao 6 dong tu phéi wu td tao 15
- XH 2020
l THL
2 Panh gia 15 lai thu
TP 2020 - Panh gia cac THL thir va xac dinh to hop lai wu td lujlnchilrillo _F%ri il:u n}:’
XH 2021 - Panh gia cac THL wu td chon 3‘ THL trién vong
TD 2021 l Dénh gia 3 THL trién
XH 2022 Khio nghiém dién hep cic THL trién vong vong, chon THL trién vong
D 2022 l nhat dat tén Happy 8
XH2022 Khao nghiém dién rong Gibng dua ]& vang Happy 8
TD2022 va gidng ddi chimg

!

2023

Tu céng b6 luu hanh
giong

Gibng dua 1& vang Happy 8

2.2.2. B0 tri thi nghiém dong ruong

- Cac thi nghiém so sanh danh gid va khao
nghiém dién hep cac THL dugc bo tri theo khoi ngau
nhién day da voi 3 1an nhdc lai. Dién tich 6 thi
nghiém 1a 15 m?> (1,6 m x 10 m), trong 2
hang/luéng, khoang cach trong 70 cm x 45 cm
(mat do 30.000 cay/ha), trong nha mang.

- Cac thi nghiém khao nghiém dién rong
(viing sinh thai): Puoc bo tri theo phuong phap 6
l6m, dién tich khao nghiém 1.000 m?/giong, trong
nha mang.

22

Phuong phap khao nghiém theo TCCS 01:
2021/RGV-VQR [6].

- Bién phap ky thuat: Ap dung bién phap ky
thuat trong, cham soc va phong trir sau, bénh theo
Quy trinh ky thuat san xuat dua lé vang tng dung
cong nghé cao cua Vién Nghién cttu Rau qua
(2019) [7]. Phan bon cho 1 ha: Phan hitu co hoai
muc 30 tin/ha, NPK tan nhanh: N - P,O; - K,0 =
150 + 70 + 180 (kg).

Cdc chi tiéu theo doi-

biac diém sinh trudng, phat trién, dac diém ra

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023



KHOA HOC CONG NGHE

hoa va dau qua, kha ning chong chiu bénh, cac
yéu t0 cau thanh ning suit, nang suat va chat
lwong qua.

Theo doi mitc d60 nhiém bénh suwong mai
(Pseudoperonospora cubensis) va phin trang
(Erysiphe cichoracearum) bang cach cho diém
theo TCCS 01: 2021/RGV-VQR [6].

- 0: Khong c6 triéu ching; 1: Nhe 1 - 19% dién
tich 14 bi nhiém; 2: Trung binh 20 - 39% dién tich 1a
bi nhiém; 3: Nang 40 - 69% dién tich 14 bi nhiém; 4:
Rat nang >70% dién tich 14 bi nhiém.

Theo doi ty 1é nhiém bénh do virus bang cach
tinh % s6 cay bi hai:

Ty 1& bénh (%) =
Xur Iy so ' liéur.
- Cac so6 lieu thu thap & cac thi nghiém so

sanh giong duoc xtt ly theo phuong phap thong ke
sinh hoc IRRISTAT 5.0

- Tinh vu thé lai (UTL):

1PrT

Trong d6: Hs 1a UTL chuén; F, 1a s6 do tinh
trang cua con lai F1; S 1a s6 do tinh trang cda
giong doi ching.

2.3. Thoi gian va dia diém nghién ctru

Thi nghiém so sanh, danh gia cac THL duoc
thuc hién trong vu thu dong, gieo hat ngay 25
thang 8 nam 2020 va vu xuan he, gieo hat ngay 5
thang 3 nam 2021, tai huyén Gia Lam, thanh pho
Ha Noi.

Thi nghiém khao nghiém dién hep cac THL
duogc thuc hién trong vu thu dong gieo hat ngay 25
thang 8 nam 2021, xuan he gieo hat ngay 5 thang 3
nam 2022 va thu dong gieo hat ngay 20 thang 8
nam 2022, tai huyén Gia Lam, thanh pho Ha Noi.

Thi nghiém khao nghiém dién réong cac THL
duogc thuc hién trong vu xuan hé gieo hat ngay 5
thang 3 nam 2022 va thu déng gieo hat ngay 25
thang 8 nam 2022, tai xa Yén Thuong, huyén Gia
Lam, thanh pho Ha No¢i va xa Pham Tran, huyén
Gia Loc, tinh Hai Duong.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua lai tao va danh gia caic THL

Trong nguon vat liéu chon tao giong dua 1é tai
Vién Nghién cttu Rau qua da lua chon duoc 6 dong
dua lé vang tu phdi co do thuan cao (thé hé 110) dé
thtr kha niang két hop riéng bang phuong phép luan
giao (diallel) theo so @6 Griffing 4 thu duoc 15 THL
dua 1é vang méi tham gia thi nghiém so sanh danh
gia trong vu dong nam 2020 tai huyén Gia Lam,
thanh pho Ha Noi, duoc trinh bay & bang 1.

Bang 1. Cac yéu t6 cdu thanh ning sudt va ning sudt cta cac THL dua 1é vang trong vu thu déng
nam 2020 tai huyén Gia Lam, thanh phé Ha Noi

T6 hop lai S6 qua/cay Kh(t),i llron{g I:ISLT NSTT
trung binh qua (g) (tan/ha) | (tan/ha)
THL1 3,70 4874 23,4 20,2
THL2 3,50 554,4 25,2 21,9
THL3 4,80 631,4 39,4 33,5
THIA 3,70 488,3 23,5 20,9
THL5 3,60 516,7 24,2 20,1
THL6 3,90 577,3 29,3 24,9
THL7 3,30 596,3 25,6 20,7
THLS 5,30 548,0 37,8 31,7
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THL9 6,90 485,3 43,5 34,8
THL10 3,80 064,3 27,9 22,6
THL11 5,10 456,3 30,3 24,8
THL12 4,70 612,5 374 31,8
THL13 4,20 208,0 27,7 22,7
THL14 4,90 4473 28,5 25,1
THL15 3,00 389,7 15,2 17,7

Super 007 (BC) 4,60 496,7 29,7 24,1
Ngan Huy (BC) 4,20 381,3 20,8 17,7

CV %) 57 86 134

LSD, s 0,47 975 1,4

Ghi chu: NSLT I4 nang suat ly thuyét; NSTT Ia nang suat thuc thu; PC la doi ching.

S6 qua trén cay va khoi luong qua 1a 2 chi tieu
quan trong quyét dinh nang sudt cta giong. S6
qua/cay tir 3,00 - 6,90 qua/cay. Cac THL co so
qud/cay cao va cao hon d6i ching (BC) nhu:
THL9 dat 6,90 qua/cay; THL8 dat 5,30 qua/cay,
trong khi Super 007 (BC) dat 4,60 qua/cay, Ngan
Huy (BC) dat 4,20 qua/cay. Khoéi luong trung binh
qua dao dong tir 381,3 - 631,4 g, thap nhat 1a giong

Ngan Huy (PC) dat 381,3 g, cao nhat la THL3 dat
631,4 g. Nang suat thuc thu ctia cac THL dat tir
17,7 - 34,8 tan/ha. Nang suat thuc thu cao nhat thu
duoc tir THLY dat 34,8 tAn/ha. Tat ca cac THL cho
nang suat thuc thu cao hon giong Ngan Huy (BC),
trit THL15. Cac THL c6 nang suat cao hon giong
Super 007 (BC) d6 la: THL3, THLS8, THL9, THL11
va THL12.

Bang 2. Gia tri tru thé lai chudn (Hs) cta tinh trang ning suit thuc thu ctia cac THL dua l1é vang

trong vu thu d6ng nam 2020
6 hop ai Nang suat thuc thu (tdn/ha)
Gia tri Hs (so voi Super 007) Hs (so v6i Ngan Huy)
THL1 20,2 -16,2 14,1
THIL2 21,9 9,1 23,7
THL3 33,5 39,0 89,3
THIA 20,9 -13,3 18,1
THLS5 20,1 -16,6 13,6
THL6 24,9 3,3 40,7
THL7 20,7 -14,1 16,9
THL8 31,7 31,5 79,1
THL9 34,8 444 96,6
THL10 22,6 -6,2 27,7
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THL11 24,8 2,9 40,1
THL12 31,8 32,0 79,7
THL13 22,7 5,8 28,2
THL14 25,1 4,1 41,8
THL15 17,7 -26,6 0,0
Super 007 (BC) 24,1
Ngan Huy (BC) 17,7

Gia tri wu thé lai chuidn Hs 1a chi tiéu quan
trong dé danh gia su vuot troi cia con lai vé cac
tinh trang so giong doi ching. Gia tri Hs c6 y
nghia thuc tién nham xac dinh duoc cac THL cé
uu thé hon so voi giong hién dang trong phé bién
ngoai san xuat. Dai véi tinh trang nang suat thuc
thu, tir két qua danh gia kha nang két hop riéng va
két hop cung vé6i cac dac diém nong sinh hoc tot

da lya chon duoc 10 THL c6 kha nang sinh truong
khée, cho nang suat cao nhu: THL2, THL3, THL5,
THL8, THL9, THL10, THL11, THL12, THL13,
THL14. 10 THL nay duoc dua vao so sanh ban dau
trong vu xuan hé nam 2021.

3.2. Két qua danh gia so sanh cidc THL dua le
vang maéi

Bang 3. bic diém nong sinh hoc ctia 10 THL dura 1é vang méi trong vy xuan hé nim 2021
tai huyén Gia Lam, thanh ph6 Ha Noi

.. | buong | Day Bénh | Bénh . Khoi | Nang Nang
Dai , . - SO ‘s .
. , , kinh | thit | TSS | suong | phan ., . | lwong | suatca suat
TT | Tohoplai | qua , s | o ) . qua/cay R R
(cm) qua qua | ('Brix) | mai trang (qud) qua thé thuc thu
(cm) | (cm) (diém) | (diém) q (g) | (g/cay) | (tan/ha)
1 THIL2 15,7 9,25 2,00 12,7 2 2 4,9 460 2.254 24,3
2 THL3 15,2 8,80 2,03 12,9 1 2 4,2 480 2.016 21,5
3 THL5 16,5 9,73 2,13 13,8 2 2 5,2 510 2.652 28,7
4 THLS 15,4 8,90 2,03 13,1 2 1 4,4 430 1.892 21,6
5 THL9 17,7 9,76 2,30 13,5 1 1 6,0 470 2.820 30,5
6 THL10 16,7 9,73 2,16 13,2 2 1 5,1 440 2.244 25,4
7 THL6 13,8 8,37 1,92 13,3 2 2 4,8 490 2.352 26,0
8 THL12 17,5 9,75 2,31 13,7 1 1 6,6 490 3.234 31,7
9 THL13 16,9 8,67 2,29 14,0 1 1 6,5 480 3.120 30,3
10 THL14 17,5 9,73 2,16 13,9 1 1 5,8 490 2.842 29,8
11 | Suer007 o6 | g43 | 212 | 132 2 2 50 | 452 | 2260 | 252
®O
CV(%) 86 6,5 113 12,7 11,0 86
LSD ,,5 0,63 04 0,76 02 83 32
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Két qua danh gia vé dic diém nong sinh hoc,
kha niang chong chiu bénh trén dong ruong va
nang suat da Iva chon duoc 3 THL c6 trién vong
nhat do6 1a: THL9, THL12, THL13.

THL9 dat 6,0 qua/cay, cho niang suat ca thé
dat 2,82 kg/cay va nang suat thuc thu dat 30,5
tan/ha; THL12 dat 6,6 qua/cay, cho nang suat ca
thé dat 3,23 kg/cay va nang suat thuc thu dat 31,7
tan/ha; THL13 dat 6,5 qua/cay, nang suat ca thé

dat 3,12 kg/cay va nang suat thuc thu dat 30,3
tan/ha.

Ca 3 THL: THL9, THL12, THL13 nay déu cé
kha ning chong chiu trén dong ruong tot véi bénh
phan trang va bénh suwong mai va duoc lya chon dé
tham gia khao nghiém dién hep.

3.3. Két qua khao nghiém dién hep cho cac
THL dua lé vang trién vong

Bang 4. Thoi gian qua cac giai doan sinh trudng phat trién ctia cac THL dura lé vang trién vong qua cac
vu khéo nghiém tai huyén Gia Lam, thanh phd Ha Noi

Tréng dén 50% rahoa cai | 1rong dén thu qua dau Trong dén két
dau (ngay) (ngay) thuac thu (ngay)
TT | T6 hop lai ;3:111 Xuan (;I;)l:lu (’il(;l';u Xuan (;I;)l:lu (;Ig;u Xuan (;I;IH
némig hé nam némz;g nérr% he nam narf nérf he nam nénf
2021 2022 2022 2021 2022 2022 2021 2022 2022
1 THL9 31 33 30 63 65 62 70-75 | 75-80 | 70-75
2 THIL12 29 32 30 58 64 60 70-75 | 75-80 | 70-75
3 THIL13 30 33 30 59 65 60 70-75 | 75-80 | 70-75
4 S“‘(’Srcgm 29 32 30 65 65 62 | 7075 | 75-80 | 70-75

vu thu dong nam 2021. Cac THL dua 1é vang méi
thu qua som hon so voi doi chimg tir 2 - 7 ngay.
Trong vu xuan he cac THL va giong do6i chimg co
thoi gian sinh trueong dai hon so voi vu thu dong.

Trong khao nghiém dién hep, thoi gian sinh
truong qua cac giai doan cta cac THL dua 1é vang
mo6i khong chénh léch so voi giong Super 007
(BC), chi trir thoi gian tir trong dén thu qua dau &

Bang 5. Pic diém hinh thai va chat lugng cdm quan ctia cac THL dra 1é vang trién vong
tai huyén Gia Lam, thanh phé Ha Noi

, Mui thom .
; sy <A thi TSS 5
TT | T6 hop lai Hinh ‘%ang Mau sac qua Mau saf: thit qua khi (°Brix) C},lat luong
qua qua , cam quan
chin
i | rhrg | Trukhia | Vangdam, o orem | Thom | 147 | Quédacgion
nong sQc trang ngot
o | Thrge | Trukhia | Vangdam, .. yem | Thom | 145 | Quéddc.sion
nong soc trang ngot
g | Tupig | Trukhia | Vangdam, oo pem | Thom | 142 | Quddécgion
nong soc trang ngot
A Super 007 TruA khia Vang, soc Tréng kem Thom 135 Qua dac, gion
BO) noéng trang ngot
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mau trang kem, thom, tuy nhién TSS ctia cac THL
dat 14,2 - 14,7°Brix va cao hon so voi do6i ching dat
13,5°Brix. Day 1a cac chi tiéu vé chat luwong qua
pht hop voi thi hi€éu nguoi tieu ding Viét Nam.

Vé dac diém hinh thai, cac THL c6 hinh dang
qua va mau sic dep: Tru, khia nong, qua vang soc
trang va vé c6 mau vang dam hon so véi giong doi
chtmg. Thit qua cta cac THL va doi chimg déu co

Bang 6. Kich thudc ctia cac THL dura 1é vang trién vong qua cac vu khdo nghiém tai huyén Gia Lam,

thanh phé Ha Noi
Dai qua Dbuong kinh qua Day thit qua
(cm) (cm) (cm)
T6 hop Thu ) Thu Thu ) Thu Thu ) Thu
T lai dong }\(uavn dong | dong }\(uavn dong | dong )\(uavn dong
nam he nam nam nam hé nam nam nam he nam nam
2022 2022 2022
2021 2022 2021 2022 2021 2022
1 THL9 17,55 18,1 17,8 9,25 9,1 9,3 2,0 2,2 2,0
2 THL12 17,80 18,6 18,1 8,65 8,2 8,8 2,3 2,3 2,2
3 THL13 17,56 18,3 17,7 9,41 9,0 9,5 2,2 2,2 2,2
g |Ser007 1 ey | 172 162 | 832 | 82 8,1 2,1 2,1 2,1
®O)
CV (%) 96 109 13,7 75 14,0 131 108 14,1 136
LSD, s 0,53 0,34 1,30 036 0,68 1,30 0,66 018 0,30

ctia cac THL va doi chung khong co6 suw chénh lech

Céac THL dua le moi c6 chiéu dai qua va duong -
nhiéu tr 2,0 - 2,3 cm.

kinh qua cao hon so voi déi chimg. Do day thit qua
Bang 7. Tinh hinh bénh hai ctia cac THL dua lé vang trién vong qua cac vu khao nghiém
tai huyén Gia Lam, thanh phé Ha Noi

Bénh suwong mai Bénh phén trang
(diém) (diém)
TT T6 hop lai
Thu dong | Xuan hé | Thu déng | Thu dong | Xuan he | Thu dong
nam 2021 | nam 2022 | nam 2022 | nam 2021 | ndam 2022 | nam 2022
1 THL9 1 1 1 1 0 1
2 THL12 1 1 1 1 1 1
3 THL13 1 1 1 1 1 1
Super 007
4 ®0) 2 3 1 2 2 3

Trong ca 3 thoi vu, cac THL dua lé vang déu bénh suwong mai trén dong ruong kha (nhiém &
thé hien kha nang chong chiu bénh phén trang va muc nhe diém 1). Trong khi, giong doi ching bi
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nhiém bénh swong mai va phan trang & diém 2 va  suong mai & diém 1).
diém 3 (trtr vu thu dong nam 2022 bi nhiém bénh
Bang 8. Cac yéu t6 cau thanh ning suit va ning sudt ctia cac THL dura lé vang trién vong

qua cac vu khéo nghiém tai huyén Gia Lam, thanh phd Ha Noi

S6 qua/cay Khoi luong qua Nang suat thuc thu
(qud) (2 (tdn/ha)

TT | T6 hop lai ;;)I:lu Xuan (;I;;u (;I;;u Xuan (’;)};u (;I;;u Xuan (;I(;}:lu
némig he nam ném;g nénf he nam nénf nérr% he nam nénf

2021 2022 2022 2021 2022 2022 | 2021 2022 2022

1 THL9 6,5 5,9 6,3 470,0 495,6 510,0 | 32,3 33,2 33,1
2 THL12 6,8 53 6,5 480,0 476,2 520,0 | 31,6 31,9 32,2
3 THL13 6,4 5,2 6,1 475,0 4949 490,0 | 30,2 31,7 31,5
g | Super007 oy 4,6 47 | 4550 | 4865 | 4700 | 244 | 264 | 262

®C)

CV(%) 7.1 84 92 112 11,7 123 86 90 91
LSD ,,s 0,74 1,01 1,00 2933 1590 | 21,90 | 6,42 10,50 5,40

Trong ca 3 vu khao nghiém, cac THL dua 1é
vang mai thé hién kha nang sinh truéng, phat trién
va cho nang suat 6n dinh. Ca 3 THL déu cho so
qua/cay cao hon Super 007 (BC), tuy nhién, khoi
luong trung binh qua khong cé su sai khac giira tat
ca cac mau giong tham gia thi nghiém. Vé chi tieu
nang suat, 3 THL dua lé vang moi déu dat nang
suat cao, dao dong tir 30,2 - 33,2 tdn/ha. Trong do
THL9 va THL12 cho nang suat cao nhat va cao hon
doi chung. THL13 khong cé su sai khac vé nang
suat so voi giong doi chimg.

Qua két qua khao nghiém dién hep tai huyén
Gia Lam, thanh pho Ha Noi cho thay: Cac THL
dua lé vang moéi déu thé hién kha nang sinh
truong khoe, cho ning suat, chat luong tot, chong
chiu bénh phan trang trén déng ruong kha. Trong
d6, THL9 thé hién nhiéu wu diém vuot troi. THL9
duoc chon tur cap lai P3-3-1 x P 17-11-7-6 1la THL
trién vong nhat va dat tén 1a Happy 8 dé tham gia
khao nghiém dién rong tai cac vung sinh thai.

3.4. Két qua khao nghiém dién rong ciia giong
dtra 1é lai trién vong Happy 8

Bang 9. Pic diém nong sinh hoc ctia giong dua 1é vang lai Happy 8 tai cac diém khao nghiém sinh théi

Thoi gian tir trong dén Tho o Bé_rfh Béenh

, ... (ngay) ; o1 gl?n gla phfin
Giong bia diém - sinh truong suong | 4

' Rahoa | Thuqua : ~ rang
X X (ngay) mai did

cai dau dau (diém) (diem)

Vu xuan hé nam 2022

Happy 8 Huyén Gia Loc, 32 65 80 1 1
Super 007 (C) | tnhHai Duong 32 65 75 2 2
Super 007 (C) | thanh pho Ha Noi 32 65 75 1 1
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Vu thu déng nam 2022
Super 007 (C) | tinh Hai Duong 29 65 75 1 2
Super 007 (C) | thanh pho Ha Noi 28 65 73 1 3

Giong dua lé vang Happy 8 thé hién sinh
truong, phat trién phu hop voi viing trong, ra hoa
va cho thu hoach qua som, chi sau tréng 65 - 66
ngay, téng thoi gian sinh truong 80 ngay. Giong
Happy 8 c6 kha nang chong chiu bénh trén dong
ruong kha, khong bi nhiém hodc nhiém nhe véi

bénh swong mai va bénh phan trang (diém 1),
trong khi giong Super 007 (PC) nhap khau bi
nhiém bénh ning hon v6i bénh swong mai diém 2
(vu xuan hé nam 2022 tai tinh Hai Duong) va bénh
phan tring diém 3 (vu thu dong nam 2022 tai
thanh pho Ha Noi).

Bang 10. Pic diém qua ctia giong dura 1é vang lai Happy 8 tai cac diém khao nghiém sinh thai

. .. | Chiéurong
P Chiéu dai R o, Lo TSS
Giong bia diem , qua Mau sac qua chin .
qua (cm) (‘Brix)
(cm)
Vu xuan hé nam 2022

Happy 8 Huyén Gia Loc, 18,1 9,0 Vang dam, soc trang 14,3
Super 007 (BC) tinh Hai Duong 17,8 8,2 Vang nhat, soc trang 13,2
Happy 8 Huyén Gia Lam, 17,9 8,6 Vang dam, soc trang 14,5
Super 007 (PC) | thanh pho Ha Noi 17,2 8,0 Vang nhat, soc tring 13,3

Vu thu dong nam 2022
Happy 8 Huyén Gia Loc, 17,6 91 Vang dam, soc trang 14,2
Super 007 (OC) tinh Hai Duong 16,7 8,2 Vang nhat, soc trang 13,0
Happy 8 Huyeéen Gia Lam, 17,9 8,9 Vang dam, soc trang 14,3
Super 007 (PC) | thanh pho Ha Noi 16,1 8,0 Vang nhat, soc tring 13,5

Tai cac diém khao nghiém ca giong Happy 8
va giong Super 007 (PC) déu c6 qua dang tru.
Giong Happy 8 mau siac qua khi chin vang dam,
soc trang, trong khi Super 007 (C) c6 qua mau

vang nhat, soc trang. Dac biét giong Happy 8 cé
TSS déu dat 14,2 - 14,5°Brix, ngot dam, trong khi
giong doi ching ngot diu co TSS dat 13,0 -
13,5°Brix.

Bang 11. Yéu t4 cdu thanh ning sudt, ning suat ctia giong dura & vang lai Happy 8
tai cac diém khao nghiém sinh thai

o Khoi lwuong | Nang suat Cheénh lech
e S6 qua/cay , < .
Giong Dia diem (qud) qua thuc thu vé nang suat
d ® (tdn/ha) ®)
Vu xuan hé nam 2022
Super 007 (PC) Hai Duong 3,1 495 28,1
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Super 007 (®C) | thanh pho Ha Noi 3,6 522 26,3
Vu thu déng nam 2022

Super 007 (BC) Hai Duong 4,3 487 25,9

Super 007 (PC) | thanh phé Ha Noi 44 492 25,0

Trong vu xuan hé nam 2022, tai cac diém khao
nghiém, nang suat ctia giong dua lé vang Happy 8
dat 31,4 - 34,2 tan/ha vuot 19,4 - 21,7% so véi giong
Super 007 (BC) nhap noi.

Tuong ty nhu vu xuan he nam 2022, trong vu
thu dong nam 2022, tai cac diém khao nghiém,
nang suat Happy 8 dat 30,8 - 33,2 tdn/ha vuot
giong doi chung tir 23,2 - 28,2%.

Giong dua le vang Happy 8 sinh truéng cting
nhu cho nang suat 6n dinh tai cac vung sinh thai
qua cac nam khao nghiém. Giong da duoc nguoi
san xuat va nguoi tieu dung tinh Hai Duong va
thanh pho Ha Noi don nhan.

4. KET LUAN

Giong dua lé vang lai F1 Happy 8 duoc lai tao
ter cap lai cap lai P3-3-1 x P 17-11-7-6. Giong c6 kha
nang sinh trudng, kha nang chong chiu bénh gia
swong mai va phdn trang trén dong ruong kha
(nhiém nhe tai diém 1). Giong cho s6 qua/cay cao
dat 4,7 - 6,5 qua, khoi luong qua trung binh 470 -
526 g. Nang suat dat 30,8 - 34,2 tdn/ha vuot hon
giong Super 007 (PC) nhap noi tir 19,4 - 21,7% (vu
xuan hé nam 2022) va 23,2 - 28,2% (vu thu doéng
nam 2022). Qua dang hinh tru, qua chin c6 mau
vang dam soc trang dep, chat luong qua an gion,
ngot dam va thom, TSS dat > 14°Brix. Giong dua lé
vang lai Happy 8 phu hop véi diéu kién sinh thai
cac vung khao nghiém, duoc nguoi san xuat va
nguoi tieu dung don nhan va dé nghi bé sung vao
bo giong dua thom cho san xuat.
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RESULTS OF BREEDING AND TESTING OF THE YELLOW ORIENTAL MELON HYBRID HAPPY 8

Ngo Thi Hanh!, Nguyen Thi Hong Hanh?, Vu Ngoc Huy!
1Fruit and Vegetable Research Institute
Summary

The yellow Oriental melon variety Happy 8 was bred from the hybrid combination P3-3-1/P17-11-
7-6, vigorous growth, total growing period ranging from 70 - 80 days. The first fruit harvest at 60 -
65 days after planting. Each plant bears 4.7 - 6.5 fruits, with the average fruit weight at 470 - 526 g.
The cultivar can be cultivated in both spring - summer and autumn-winter season in greenhouses,
yielding 30.8 - 34.2 tonnes/ha. The fruit is cylindrical shape, with beautiful dark yellow and white
stripes, sweet and crispy flesh (SSC > 14°Brix), fragrant. The cultivar performs good heat and
disease tolerance, especially powdery mildew. The yellow melon Happy 8 was recorded with high
stability in different growing seasons and the ecological conditions.

Keywords: Breeding, yellow Oriental melon, Happy 8, testing.
Nguoi phan bién: GS.TS. Tran Khic Thi

Ngay nhan bai: 30/6/2023

Ngay thong qua phan bién: 26/7/2023

Ngay duyét dang: 31/7/2023
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PHAN LAP, TUYEN CHON CAC CHUNG VI SINH VAT
P01 KHANG VA PHAN GIAI TINH BOT
TU CAC MAU DAT THU THAP TAI LAO

L& Thi Thanh Thay" ", L& Nhe Kiéu?, Luong Dic Toan!,
Nguyén Thi Thu Hang?, D6 Van Thuan!, Phonepaseut Syha?

TOM TAT

Muc tiéu ctia nghién cttu 1a bé sung cac vi sinh vat hitu ich cho bo suu tap vi sinh vat ctia Viét
Nam va Cong hoa Dan chit Nhan dan (CHDCND) Lao, phuc vu céng tac nghién ctu, sit dung
trong san xudt nong nghiép ctia hai nuoc. Bai bao trinh bay két qua phan 14p va tuyén chon cac
ching vi khuidn c6 kha ning doi khang vi khudn Ralstonia solanacearum, ndm Fusarium
oxysporum va phan giai tinh bot tir 150 mau dat thu thap tai tinh Sayaboury, Luangnamtha va
Bokeo, CHDCND Lao. Két qua da lwa chon duoc 17 ching vi khudn cé hoat tinh d6i khang, trong
do, 6 chung ky hiéu SA21, SA35, BK50, LN06, LN0O7 va LN92 c6 hoat tinh cao nhat voi duong kinh
vong doi khang dat tir 14 - 19 mm do6i véi vi khudn R, solanacearum va tix 19 - 23 mm déi voi nAm
F. oxysporum. 6 chiing vi khuan nay déng thoi c6 kha nang phan giai tinh bot voi duong kinh
vong phan giai dat 22 - 26 mm. Cac chiing vi khudn tuyén chon c6 hiéu qua phong trir dat 54,5
63,7% doi voi bénh do vi khuan R solanacearum gay ra va 52,4 - 62% d6i voi bénh do nam F,
oxysporum gay ra. Trong diéu kién st dung t6 hop cac vi sinh vat doi khang tuyén chon, hiéu qua
phong trir dat 81,8% doi voi bénh do vi khudn R solanacearum va 71,4% do6i voi bénh do ndm £,
oxysporum gay ra. Cac chung vi khuin tuyén chon dwoc dinh danh 1a Bacillus amyloliquefaciens
BK50, Bacillus subtilis LN06, Bacillus subtilis BK98,; Bacillus siamensis LNO7,; Bacillus subtilis
SA21, Pseudomonas fluorescens SA35 va duoc xac dinh thudc nhom vi khudn an toan sinh hoc
cap do 1, duoc phong thich khong han ché vao moi truong.

Tt khoa: Vi sinh vat doi khang R. solanacearum, vi sinh vat doi khang F. oxysporum, vi sinh vat

phan gidi tinh bot, dinh danh bang ky thudt gidi trinh tir gen, kiém sodt sinh hoc.

1. DAT VAN DE

St dung vi sinh vat trong san xuat phan bén
httu co/ché pham vi sinh phuc vu nong nghiép
theo huéng hitu co da va dang tré thanh xu huéng
trén toan cau. Dé dap ung nhu cau trén, cac nha
khoa hoc trén thé gioi cing nhu Viéet Nam da tap
trung nghién ctru tao ra nhiéu loai phan bon hiu
co, ché pham sinh hoc cé chat luong tot, an toan
sinh hoc, cung ciap dinh dudéng va nhiéu loai vi
sinh vat co loi cho dat, phong trir cac tac nhan gay
bénh hai cay trong, gitp cay phat trién tot hon, an

' Vién Thé nhudng Nong hoa
? S Nong Lam nghiép tinh Sayaboury, Lao
"Email: lethuysfri@gmail.com

toan voi moi truong sinh thai, phu hop véi xu
huong an toan nong nghiép hién nay [1-4]. Tuy
nhién, tai CHDCND Lao viéc nghién ctru, san xuat
va stt dung phan hitu co con rat han ché, trong khi
d6 nguyen lieu dé san xuat phan hitu co tuong doi
déi dao nhu phan chuéng, than bun, x4c ba thuc
vat,.. chua duoc tan dung hiéu qua. Trong san xuat
nguoi dan thuong st dung thuoc bao vé thuc vat
hoa hoc dé phong trir bénh cay trong nhu bénh
héo dua chudt, ca chua, 6t, dua hau, thoi ré cay
trong nhu cam, x04i.... va chua c6 ché phdm sinh
hoc.

Nhitng nam gan day duoc su giap do cta Vién
Thé nhuong Nong hoa (BO Nong nghiép va PTNT
Viéet Nam), Bo Khoa hoc va Cong ngheé Viét Nam,
Phong thi nghiém nghién cttu vi sinh vat nong
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nghiép tai tinh Sayaboury, CHDCND Lao da duoc
xay dung voi day dt may moc, trang thiét bi.
Nghién cttu phan lap, tuyén chon cac ching vi
khuan doi khang Ralstonia solanacearum,
Fusarium oxysporum va vi sinh vat phan giai tinh
bot tir cac mau dat thu thap tai tinh Sayaboury,
Luangnamtha va Bokeo, CHDCND Lao da duoc
thuc hién v6i muc tiéu nang cao trinh dé can bo
nghién ctru cia Lao va bo sung cac chung vi sinh
vat hitu ich vao bo suu tap ctia Viét Nam ciing nhu
Lao, phuc vu coéng tac nghién ctu va st dung
trong san xuét nong nghiép ctia hai nudc.

2. PHUONG PHAP NGHIEN CUU

Vi khué4n déi khang duoc phan 1ap tir cac mau
dat tréng rau cai, cam, dua hau theo phuong phap
2 16p thach [5] va danh gia hoat tinh doi khang vi
khuian R solanacearum Smith theo TCVN 9300:
2014 [6], ndm F. oxysporum theo TCVN 8566:
2010 [7].

Hiéu qua phong trit bénh dugc danh gia thong
qua thi nghiém trong nha luéi, nhic lai 3 lan, moi
lan nhac 01 chau chira 15 kg dat da khix trung. Thi
nghiém gom 8 cong thirc: CT1: Doi chimg (khong
nhiém vi sinh vat); CT2: Nhiém ching SA21; CT3:
Nhiém chung SA35; CT4: Nhiém chung BK50;
CT5: Nhiém chiung LNO06; CT6: Nhiém ching
LNO7; CT7: Nhiém ching LN92; CT8: Nhiém hon
hop 6 chung SA21, SA35, BK50, LN06, LNO7 va
LN92. Hat ca chua ngam 0 dén khi ntt nanh duogc
tron voi dich vi khudn doi khang c6 mat do 10°
cfu/ml. Gieo 10 hat/chau, tia b6t khi cay moc dé
lai 5 cay/chau va nhiém bé sung 70 ml dich vi
khuén doi khang, mat do 10% cfu/ml bang cach tudi
vao dat quanh ving ré cay. Khi cay co 4-51a
that (khoang 20 ngay sau trong), tién hanh lay
bénh nhan tao bang cach tuéi 70 ml/cay dung dich
vi khudn R solanacearum/hdm F. oxysporum
chtta 10® cfu/ml vao xung quanh dat viung ré cay.
Theo doi, ghi chép so cay bi bénh tai cac thoi diém
15, 30, 45 va 60 ngay sau khi lay nhiém bénh nhan
tao va danh gia % ty lé bénh (TLB), hiéu qua phong
tret (HQPT) cta cac vi khudn doi khang sau 60
ngay. Ty 1é bénh va hiéu qua phong trit duoc tinh
theo cong thiuc cong thuc dudi day theo TCVN
12561: 2018 [8].

S6 cay bi bénh
TLB (%) = x 100
Tong s6 cay thi nghiém
bC-CT
HQPT (%) = x 100
bC

Trong do: CT la TLB% & cong thire st dung vi
sinh vat doi khang va BC 1a TLB% & cong thirc doi
ching. So liéu thi nghiem duoc xit ly thong ké
bang phan mém Excel.

Hoat tinh phan giai tinh bot ctia cac chung vi
sinh vat duoc kiém tra, danh gia theo Ha Thanh
Toan va cs (2008) [9], trong do cac ching vi khudn
c6 hoat tinh do6i khang vi khuidn R
solanacearum/nam F. oxysporum duoc nudi cay
trén moi truong dac cé thanh phan: NH,Cl 9,0 g,
K,HPO, 0,5 g, MgS0O,.7H,O0 0,5 g, CaCO; 3,0 g,
glucose 20,0 g, tinh bot tan 10,0 g, agar 20 g, pH =
7,0. BDanh gia va xac dinh hoat tinh phan giai tinh
bot ctia cac chiung vi sinh vat nghién ctu sau 3
ngay nudi cay thong qua duong kinh vong phan
gidi (vong trong sudt xung quanh khuén lac khi
duoc nhuom dung dich Gram’s Iodine).

Cac vi sinh vat tuyén chon duoc dinh danh
bang ky thuat giai trinh tu gen, theo d6 30 mg sinh
khoi vi khuan duoc cho vao 6ng eppendorf loai 2,0
ml chia 50 pl NaOH 0,5 M, nghién mau va tach
ADN [10], gidi trinh tu gen véi ciap moi 27F (5-
AGAGTTTGATCMTGGCTCAG-3") va 1525R (5-
AAGGAGGTGATCCAGCC-3) theo Weisburg
(1991) [11], phan tich trinh tu va pha hé duogc thuc
hién véi cac phan mém ClustalW2 va MEGA 6.0
[12].

Cap do an toan sinh hoc ctia cac ching vi khudn
tuyén chon duoc danh gia theo huéng dan vé an toan
sinh hoc ctia Bo Y t€ Hoa Ky nam 2020 [13].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan lap, tuyén chon vi khuin d6i khang

Két qua phan lap, tuyén chon cac vi sinh vat
doi khang vi khudn R solanacearum va nam F,
oxysporum tir 150 mau dat tréng thu thap tai 3 tinh
Sayaboury, Luangnamtha, Bokeo, CHDCND Lao
duoc tong hop trong bang 1.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023 33



KHOA HOC CONG NGHE

Bang 1. Két qua phan 1ap vi sinh vat déi khang vi khuédn, ndm bénh tir 4t trong rau, cam
va dira hau thu thap & CHDCND Lao

. buong kinh vong
TT higu bia diém phan 1ap (ban, huyeén, tinh) tg‘)ég’g 461 khang (mm)
ching R. solanacearum | F. oxysporum
1 SA21 Houychuoang, Hongsa, Sayaboury Rau 19+ 0,29 23 +0,30
2 SA26 Houydou, Hongsa, Sayaboury Rau 18 £ 0,25 22+0,15
3 SA35 Donmoune, Ngeun, Sayaboury Rau 18+ 0,31 22+0,31
4 SA78 Nongbouaxay, Phieng, Sayaboury Rau 18+ 0,15 23+0,21
5 SA80 Nongbouathong, Phieng, Sayaboury Rau 18+ 0,31 21+0,26
6 | SA100 Houa na, Xienghon, Sayaboury Rau 17+0,21 23+£0,36
7 BK50 Namxeo, Huoixai, Bokeo Cam 18 +£ 0,25 224+ 0,15
8 BK58 Don kham, Houixai, Bokeo Rau 18+ 0,15 23+0,29
9 BK67 Nongxai, Houixai, Bokeo Cam 19+ 0,21 23+0,38
10 | BK91 Don pao, Phaoudo, Bokeo Rau 17+ 0,10 22+0,15
11 | BK98 Mai, Phaoudo, Bokeo Rau 18+0,21 22+0,29
12 | LNO4 Pakha, Sing, Luang Namtha Rau 15+0,15 21+0,31
13 | LNO6 | Houayluangkao, Sing, Luang Namtha Rau 18+ 0,10 22+0,32
14 | LNO7 | Houayluangkao, Sing, Luang Namtha | Dua hau 14 £ 0,25 19+ 0,15
15 | LN15 Don chai, Sing, Luang Namtha Cam 15+ 0,29 19+ 0,10
16 | LN59 Namkhem, Namtha, Luang Namtha Cam 17 £0,15 21+0,30
17 | LN92 | Thonglat, Viengphou, Luang Namtha Cam 17+0,31 22+0,31

S6 lieu ¢ bang 1 cho thay, trong téng so 17
ching vi sinh vat c6 kha niang do6i khang R
solanacearumva F. oxysporum, c6 11 ching phan
lap duoc tir dat trong rau cai, bao gdm cac ching
ky hiéu SA21, SA26, SA35, SA78, SA80, SA100,
BK58, BK91, BK98, LN04 va LN06 v6i duong kinh
vong doi khang dat tir 15 + 0,15 mm dén 19 + 0,29
doi voi vi khuan R. solanacearum va tir 21 + 0,26
mm dén 23 + 0,30 mm d6i v6i ndm F. oxysporums,
01 ching phan lap tir dat trong dua hau ky hiéu
LN07 voi duong kinh vong doi khang R

solanacearum va F. oxysporum tuong tng 14 +
0,25 mm va 19 + 0,15 mm; 5 chting phan 1ap tir dat
trong cam ky hieu BK50, BK67, LN15, LN59 va
LN92 voi duong kinh vong doi khang R
solanacearumva F. oxysporum tuwong tng dat 15 +
0,29 mm-19+ 0,21 mm va 19+ 0,10 mm - 23 + 0,38
mm. Trong s6 17 chung vi sinh vat doi khang phan
lap, 6 ching vi khudn ky hiéu SA21, SA35, BK50,
LN06, LN0O7 va LN92 thé hién hoat tinh déi khang
cao nhat (Hinh 1, 2) va duoc st dung cho cac
nghién ctru tiép theo.
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SA21 SA35 BK50

LNO06 LNO7 LN92

Hinh 2. Hinh 4nh d6i khang ndm F. oxysporum ctia mét s6 ching vi sinh vat tuyén chon

3.2. Kha ning phéan giai tinh bdt ctia cac vi sinh

vat d6i khang tuyén chon
Béng 2. Kha nang phan giai tinh bot ctia cac chiing
vi khuin ddi khang
Duong kinh vong
TT Chang phan giai tinh bot
(mm)
1 SA21 26+ 0,32
2 SA35 25+0,30
3 BK50 26+ 0,21
4 LNO6 22+0,15
5 LNO7 22+0,10
6 LN92 22+0,31

Két qua danh gia kha niang phan giai tinh bot,
nham lua chon cac chiing cé da hoat tinh sinh hoc
dé str dung hiéu qua nhat trong san xuat phan bon
ctia 6 ching vi sinh vat doi khang tuyén chon duoc
téng hop trong bang 2. Két qua cho thdy, ca 6
ching vi sinh vat doi khang nghién ctu déu co6
kha nang phan giai tinh bot véi duong kinh vong
phan giai dat 26 £ 0,32 mm; 25 + 0,30 mm; 26 +
0,21 mm; 22 + 0,15 mm; 22 + 0,10 mm va 22 +
0,31 mm, c6 thé st dung lam nguyeén liéu san xuat
phan hitu co vi sinh vat.

3.3. Hiéu qua phong trir bénh ctia cac ching vi
sinh vat tuyén chon

Két qua theo doi ty 1é bénh va hiéu qua phong
trtr bénh do vi khuidn R solanacearum va nam F.
oxysporum gay ra doi voi cay ca chua trong thi
nghiém nha luéi dugc téng hop trong bang 3 va 4.

Bang 3. Ty 1é bénh va hiéu luc phong trir bénh do vi khudn R solanacearum gay ra
ctia mot s6 chiing vi sinh vat tuyén chon

S6 cay bi bénh sau thoi gian | Ty lé bénh va hiéu qua phong trir sau 60
Cong thirc thi nghiém nhiém bénh nhan tao (ngay) ngay nhiém bénh nhan tao (%)
15 30 45 60 Ty lé bénh Hiéu qua phong tri
Doi ching - 5 7 11 73,3 -
Nhiém ching SA21 - 3 4 5 33,3 54,5
Nhiém chung SA35 - - 3 4 26,6 63,7
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Nhiém chiing BK50 - 1 3 5 33,3 94,5
Nhiém chtuing LN06 - 2 4 5 33,3 94,5
Nhiém chting LNO7 - 1 2 4 26,6 63,7
Nhiém chiing LN92 - 2 3 4 26,6 63,7
Nhiém hon hop 06 chiing - 1 2 2 13,3 81,8

Ghi chu: () khong phat hién.

Bang 4. Ty lé bénh va hiéu qua phong trir bénh do ndm F. oxysporum géy ra ciia mot s6 ching
vi sinh vat tuyén chon

S6 cay bi bénh sau thoi gian | Ty lé bénh va hiéu qua phong trir sau
Céng thite thi nghiem nhiém bénh nhan tao (ngay) 60 ngay nhiém bénh nhan tao (%)
15 30 45 60 Ty lé bénh Hiéu qua phong tru
boi chimg - 2 ) 10 70,0 -
Nhiém chtung SA21 - 1 3 5 33,3 52,4
Nhiém chung SA35 - 1 2 4 26,6 62,0
Nhiém chiing BK50 - - 3 5) 33,3 92,4
Nhiém ching LN06 - 1 2 4 26,6 62,0
Nhiém chung LN07 - 1 4 5 33,3 52,4
Nhiém ching LN92 - 1 3 5 33,3 92,4
Nhiém hén hop 06 ching - 1 3 3 20,0 71,4

Ghi chu: () khong phat hién.

Két qua téng hop tai bang 3 va 4 cho thay, ty le
cay bi bénh tai cac cong thic st dung vi sinh vat
doi khang déu thap hon c6 y nghia so voi doi
chtmg, giam tit 73,3% xuoéng con 26,6-33,3%, tuong
ung voi hiéu luc phong trit bénh dat 54,5-63,7% doi
voi bénh do vi khudn R solanacearum gay ra va
giam tir 70% xuoéng con 26,6-33,3%, twong tmg voi
hiéu luc phong trir bénh dat 52,4-62% doi voi bénh
do ndm F. oxysporum gay ra.

Két qua thi nghiém déng thoi ciing x4c nhan
cong thie stt dung hon hop ca 6 chung vi sinh vat
tuyén chon cé ty 1é bénh thap nhat 1a 13,3% doi
voi vi khudn R solanacearum va 20% d6i voi nam
F. oxysporum. Hiéu qua phong trit bénh do vi

36

khudn R. solanacearum va F. oxysporum giy ra
ctia hén hop céc vi sinh vat doi khang dat 81,8%
va 71,4%.

3.4. Pinh danh céc ching vi khudn tuyén chon

Két qua gidi trinh tu gen 6 chung vi sinh vat
tuyén chon va so sanh v6i ngan hang gen quoc té
da cong bo téng hop trong bang 5 xac dinh 5
ching vi khu4n ky hieu BK50, LN06, LN92, LN07,
SA21 c6 ty lé tuwong dong dat 99% voi cac loai
Bacillus amyloliquefaciens strain LSCO4, Bacillus
subtilis strain AQ1, Bacillus subtilis strain, Bacillus
siamensis KCTC 13613 strain PD-A10. Chung
SA35 c6 ty lé twong dong dat 100% voi loai
Pseudomonas fluorescens strain KU-7.
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Bang 5. Mt do tuong dong ciia cac chiing vi khudn lua chon véi cc lodi vi sinh vat da cong bo

bo twong R
N dong so bo Chiéu dai
: hia Loai vi sinh vat 5 o8 oA
b A R bl I P R R R T
g gan nhat g8 so sanh nhé% @ (bp)
%) )
Bacillus amyloliquefaciens
1 BK50 strain LSCO4 EF176772.1 100 99 1.541
2 LNO06 Bacillus subtilis strain AQ1 FJ644629.1 100 99 1.513
3 LN92 Bacillus subtilis strain EDR4 | EF502020.1 100 99 1.543
Bacillus siamensis KCTC
4 LNO7 13613 strain PD-AI0 NR 117274.1 100 99 1.427
5 SA21 Bacillus subtilis strain bs24 (GQ213991.1 99 99 1.333
Pseudomonas fluorescens
6 SA35 strain KU-7 AB266613.1 100 100 1.423

Trén co s& xay dung cay phat sinh ching loai
ctia 6 chung vi khuan tuyén chon thé hién tai cac
hinh 3-8, cac chung vi sinh vat tuyén chon duoc

Bacillus subtilis LNO06; Bacillus subtilis BK98;
Bacillus siamensis LNO7; Bacillus subtilis SA21 va

Pseudomonas fluorescens SA35.

dinh danh la Bacillus amyloliquefaciens BK50,

100 AB266613.1 Pseudomonas fluorescens strain KU-7

91

NR

:

¥ NR

SAX
0K001849.1 Pseudomonas laurylsuffatiphila strain BT 765

181890.1 Pseudomonas zeiradicis strain PI116 1

NR 024918.1 Pseudomonas jessenii strain CIP 105274

126220.1 Pseudomonas helmanticensis strain OHA11

Hinh 3. Cay phat sinh chiing loai vi khudn SA35

-

=]

LNGG

FUB44629.1 Bacilus subifs strain AQ1

NR 027552.1 Bacilus subtils strain DSM 10

NR 024931.1 Bacilus spizizeni strain NRRL B-23049
NR 118996.1 Bacilus lichendomnis strain DSM 13
NR 157609.1 Bacillus haynesi strain NRRL B-41327

Hinh 5. Cay phét sinh chiing loai vi khudn LN06

[

49 NR 024696.1 Bacillus vallismortis strain DSM 11031
s NR 112629.1 Bacillus subtilis strain NBRC 13718

BK5C

sl EF176772.1.Bacilus amyloliquefaciens strain LSCO4

NR 157608.1 Bacillus swezeyi strain NRRL B-412%4
NR 148244.1 Bacillus xiamenensis strain MCCC 1A0000¢

Hinh 4. Cay phat sinh chiing loai vi khudn BK50

n

% LN92

! EF502020.1 Bacillus subtilis strain EDR

NR 151897.1 Bacillus nakamurai strain NRRL B-41001
NR 115063.1 Bacillus halotolerans strain DSM 88(2
NR 112686.1 Bacillus spizizenii strain NBRC 10123¢
NR 118996.1 Bacillus licheniformis strain DSM 13

%

Hinh 6. Cay phat sinh chiing loai vi khudn LN92
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_9?‘: NR 117274.1 Bacillus siamensis KCTC 13613 strain PD-A1C
LNO7
KM096464.1 Bacillus methylotrophicus strain SH1
N700123.1 Bacillus methylofrophicus strain LO7
NR 024696.1 Bacillus vallismortis strain DSM 11031
L NR 180419.1 Bacillus cabrialesii strain TE3

l—— NR 104873.1 Bacillus inaquosorumstrainBGSC A28

=

Hinh 7. Cay phét sinh chiing loai vi khudn LNO7

Két qua danh gia cap do an toan sinh hoc cta
6 chung vi sinh vat tuyén chon theo huong dan vé
an toan sinh hoc cua Bo Y t€ Hoa Ky nam 2020
[13], x4c dinh tat ca 6 ching vi sinh vat tuyén chon
déu thuoc nhom vi sinh vat an toan sinh hoc céap
do 1, duoc phong thich khong han ché vao moi
truong (Bang 6).

Béng 6. Cdp do an toan sinh hoc ctia cac ching vi

khuédn lira chon
TT Ky Eneu Loai gan nhat Cap ‘?‘-’
chiing an toan
1 | BK50 Bacillus 1
amyloliquefaciens
2 LNO6 Bacillus subtilis 1
3 BK98 Bacillus subtilis 1
4 LNO7 Bacillus siamensis 1
5 SA21 Bacillus subtilis 1
6 SA35 Pseudomonas 1
fluorescens

Nghién ctu nay da phan lap, tuyén chon duoc
6 ching vi khuidn doi khang thuoc 2 chi
Pseudomonas va Bacillus 1a nhiing tac nhan sinh
hoc duoc stt dung phé bién trong san xuat thudc
bao vé thyc vat sinh hoc phong trit bénh hai thuc
vat c6 ngudn goc tir dat [14], [15], [2]. Nhiéu loai
thuoc chi Bacillus nhu B. amyloliquefaciens, B.
subtilis, B. pasteurii, B. pumilus, B. mycoides va
B. sphaericus vira c6 kha nang Kkich thich sinh

38

NR 180796.1 Bacillus stercors strain JCM 30051

L NR 112686.1 Bacillus spizizenii strain NBRC 101239
NR 104873.1 Bacillus inaquosorum strain BGSC 3A28
NR 181952.1 Bacillus stercoris stran D7XPN1

GQ213991.1 Bacillus subtiis strain bs24
*L sa21

Hinh 8. Cay phat sinh chiing loai vi khudn SA21

truong thuc vat, vira c6 kha niang doi khang doi
voi nhiéu loai tdc nhan gay bénh trén nhiéu loai
cay trong khac nhau [16]. Mot trong nhimg dic
diém quan trong ctua B. subtilis 1a kha nang tao
bao tit trong nhing diéu kién nhat dinh va hinh
thanh bao tt theo chu trinh phat trién ty nhién,
hodc khi gap diéu kién bat loi. Trong cac bao tit
te do khong ton tai suw trao ddi chat, vi vay bao
tlr co thé ton tai & trang thai tiém sinh trong
nhiéu nam [17]. Lé Nhu Kiéu va cs (2009) [3] cho
biét, stt dung ché pham chtta vi khudn doi khang
chi Bacillus va Pseudomonas lam giam ti 1é bénh
héo xanh lac, vimg 65 - 67% so voi doi ching.
Abdlwareth va cs (2012) [18] da phan lap duoc 200
ching Bacillus tir viing ré cay ca chua va khoai tay
c6 kha nang doi khang voi R solanacearum T-91
va tuyén chon duoc 4 ching AM1, D16, D29, H8
c6 kha nang st dung dé san xuat ché phdm phong
bénh héo xanh ca chua. Mohamed A. S. va cs
(2014) [19] thong qua thi nghiém da xac dinh ty 1é
bénh héo xanh trén ca chua da giam 57,9% khi st
dung P. fluorescens, giam 51,63% khi st dung 7.
putida, giam 52,63% khi str dung B. subtilisva giam
47,37% khi st dung E. aerogenes.

Két qua nghién cttu da lua chon 6 chung vi
khuén vtra c6 kha nang d6i khang vira c6 kha nang
phan giai tinh bot cao, phtt hop voi nhiéu nghién
ctru vé kha ning tong hop da hoat tinh sinh hoc
ctia mot s6 chung vi sinh vat. Choubane S. va cs
(2016) [20], Geetha K. va cs (2014) [21] cho biét,
nhiéu vi khuin ving ré (Bacillus sp.) vira c6 kha
nang doi khang vira co6 kha nang téng hop enzym
amylaza phan giai tinh bot, déng vai tro quan trong
trong su phan giai cac xac ba thuc vat trong dat.
Két qua nghién ctu trinh bay ¢ trén cho thay, ti le
bénh héo xanh trén cay ca chua & cong thic doi
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ching khong nhiém vi sinh vat doi khang 1a 73,3%
sau khi lay bénh nhén tao 60 ngay, st dung don 1é
cac chung vi khuan doi khang SA21, SA35, BK50,
LNO06, LN07, LN92, ti l¢ bénh do vi khuidn R
solanacearum giam xudng con 26,6 - 33,3%, tuong
ung hiéu qua phong trir dat 54,5 - 63,7% va khi st
dung hén hop cac ching vi khuén, ti 1é bénh chi
con 13,3%, twong tng hiéu qua phong trit dat
81,8%. Két qua tuong tu ciing duoc xac dinh doi voi
bénh do nam F. oxysporum gay ra. Két qua nay
pht hop nhiéu nguyén ctru vé vai tro cta Bacillus
la tac nhan kiém soat sinh hoc da lam gidm quan
thé R solani va mot s6 ndm bénh khac trong dat
[22], [1], [23], [4].

4. KET LUAN

Tt 150 mau dat thu thap tai CHDCND Lao da
tuyén chon duoc 17 chung vi khu4n cé hoat tinh
doi khang vi khuidn R. solanacearum va ndm F.
oxysporum, trong dé 6 chung ky hiéu SA21, SA35,
BK50, LN06, LNO7 va LN92 c6 hoat tinh doi khang
cao voi duong kinh vong d6i khang dat tir 14 - 19 mm
doi voi vi khuin R, solanacearum va tix 19 - 23 mm
d6i voi ndm F. oxysporum. 6 ching vi khudn nay
déng thoi c6 kha nang phan gidi tinh bot voi
duong kinh vong phan giai dat 22 - 26 mm. Cac
chung vi khuan tuyén chon c6 hiéu qua phong trir
bénh dat 54,5 - 63,7% doi voi bénh do vi khuin R
solanacearum gay ra va 52,4 - 62% doi voi bénh do
nam F. oxysporum gay ra.

Trong diéu kién st dung t6 hop céac vi sinh vat
doi khang tuyén chon, hiéu qua phong trir dat
81,8% doi voi bénh do vi khuan R. solanacearumva
71,4% doi voi bénh do ndm F. oxysporum gay ra.
Cac chung vi khuan tuyén chon duoc dinh danh 1a
Bacillus amyloliquefaciens BK50, Bacillus subtilis
LNO6, Bacillus subtilis BK98; Bacillus siamensis LN07;
Bacillus subtilis SA21, Pseudomonas fluorescens SA35
va duoc xac dinh thuoc nhom vi khudn an toan
sinh hoc cép do 1, duoc phong thich khong han
ché vao moi truong.

LOI CAM ON

Cic tdc gid xin chan thanh cam on Nhiém vu
Nghi dinh thu: “Hop tic nghién cuu va hodn thién
cong nghé vi sinh vat phuc vu sian xudt nong

nghiép cho cdc tinh Sayaboury, Luang Namtha va
Bokeo, Cong hoa Dian chu Nhan dian Lao” cung
cap kinh phi va tao diéu kién dé hoan thanh
nghién cuu nay.
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ISOLATION, SELECTION ANTAGONISTIC AND STARCH DECOMPOSITION MICROBIAL STRAINS
FROM LAND SAMPLES COLLECTED IN LAOS

Le Thi Thanh Thuy, Le Nhu Kieu, Luong Duc Toan,

Nguyen Thi Thu Hang, Do Van Thuan, Phonepaseut Syha

! Soils and Fertilizers Research Institute

?Department of Agriculture and Forestry of Sayaboury province, Lao PDR
Summary

The objective of the mission is to add useful microorganisms to the collection of microorganisms
of Vietnam as well as the People’s Democratic Republic of Laos (PDR) for serving research and
use in agricultural production of the two countries. This paper presents the results of isolation
and selection of bacterial strains capable of antagonizing Kalstonia solanacearum, Fusarium
oxysporum and starch degrading from 150 soil samples collected in Sayaboury, Luangnamtha
and Bokeo provinces, Lao PDR. As a result, 17 strains of bacteria with antagonistic activity were
selected, in which, 06 strains with symbols SA21, SA35, BK50, LN06, LNO7 and LN92 had the
highest activity with the antagonist ring diameter from 14 mm to 19 mm against X solanacearum
bacteria and from 19 mm to 23 mm against fungus F. oxysporum. These 6 strains of bacteria are
also able to degrade starch with a resolution ring diameter of 22-26 mm. The selected bacterial
strains were effective in disease control, reaching 54.563.7% for diseases caused by K.
solanacearum and 52.4-62% for diseases caused by F. oxysporum. In the condition of using a mix
of selective antagonistic microorganisms, the effectiveness of disease control reached 81.8% for
diseases caused by R solanacearum and 71.4% for diseases caused by F. oxysporum. The
selected bacterial strains were identified as Bacillus amyloliquefaciens BK50; Bacillus subtilis
LNO6; Bacillus subtilis BK98; Bacillus siamensis 1.N07; Bacillus subtilis SA21, Pseudomonas
fluorescens SA35 and identified as biosafety level 1 bacteria, are released unrestricted into the
environment.

Keywords: R solanacearum antagonistic microorganisms, F. oxysporum antagonistic
microorganisms, starch-degrading microorganisms, identified by gene sequencing, biological
control.
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NGHIEN CUU BAC BIEM CUA VIRUS,
VI KHUAN GAY SUY THOAI VUNG CAM TAI HA GIANG

Cao Vian Chi**, Ha Viét Cuong®, Nguyén Dirc Huy?,

Btui Quang Dang?, Pham Héng Hién?, Luwong Thi Huyén!,

Nguyén Vin Trong!, Nguyén Thi Bich Lan?, Giang Puc Hiep*

TOM TAT

Dé nghién ctru dac diém cua virus va vi khudn gay suy thoai ving cam tai Ha Giang, da tién hanh
thu thap cadc mau ré va 14 cam tai 3 huyén trong cam ctia tinh Ha Giang 1a Vi Xuyén, Quang Binh
va Bac Quang. Két qua nghién cttu cho thay, khi kiém tra bang PCR va RT - PCR trén 42 mau c6
triéu chimg thu thap tai 3 huyén Bac Quang, Vi Xuyén va Quang Binh, tinh Ha Giang da x4c dinh
duoc 24 mau (51,7%) nhiém Ca.Las va 6 mau (14,3%) nhiém Citrus #isteza virus (CTV). Ca.Las la
nguyén nhan quan trong can tré san xuat cam tai Ha Giang; Ca.Las duoc phat hién thdy trén tat
ca cac giong cay an qua c6 mui tai 3 huyén (Bac Quang, Vi Xuyén va Quang Binh), gdm cam chin
som CS1, cam chin muon V2 va chanh ta nhiém 100%; cam Xa DPoai nhiém 66,7%, cam Sanh
nhiém 50%, chi c6 giong quyt chum khong bi nhiém. Tai diém thu mau thuoc huyén Quang Binh,
muc do nhiém Ca.Las 1a 16,7%, thap hon nhiéu so voi cac diém thu mau thuoc 2 huyén con lai (50

- 80%).

Tt khoéa: Ving cam Ha Giang, bénh Greening, bénh Tristezra, bénh vang 14 thoi ré.

1. DAT VAN DE

Mot trong cac bénh nguy hiém trén cay co
mui 1a 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 duwoc ghi nhan la 1 trong 10 virus
thuc vat nguy hiém nhat trén thé giéi. CTV 1a virus
RNA, lan truyén ngoai tw nhién nho rép muodi va
nhan giong vo tinh. Giong nhu cac virus thuc vat
khéc, hién khong c6 thudc tieu diét truc tiep CTV
trong cay bénh. Bién phap phong trir cht yéu hién
nay la phong trir tong hop bat dau tir khau cay
giong sach bénh.

Bénh vang 14 gan xanh (tén tiéng Anh la
Huanglongbinh, hay ct hon la Greening) do vi
khuan biét dudng Candidatus Liberibacter

" Trung tim Nghién ctru va Phét trién Cay c6 mui
?Vién Khoa hoc Nong nghiép Viét Nam

*Hoc vién Nong nghiép Viét Nam

4 Chi cuc Tréng trot va Bao v¢ thyc vat tinh Ha Giang
“Email: caovanchicitrus@gmail.com

asiaticus (Ca.Las) gay ra, 1a bénh nguy hiém nhat
trén cay an qua c6 mui tai chau A, dac biet tren cay
cam. Tuwong tu, tai Viet Nam, bénh la mot trong
cac nguyén nhan chinh can tré viéc phat trién san
xuat cay an qua c6 mui trén khip ca nuoc. Cay bi
bénh vang 14 gan xanh sinh trudng rat coi coc; bo
14, dac biét 1a 14 non bi bién vang; qua nho, léch, bi
bién vang phan cudng trudc khi chin, khong c6 gia
tri st dung. Tac nhan gay bénh Ca.Las thudc
nhom vi khuan biét duong nén khong thé nuoi ciy
dugc trén moi truong nhan tao. Vi khudn lan
truyén ngoai tu nhién qua ghép va ray chéng canh
(Diaphorina citrj). Cac chién lugc quan ly bénh
cht yéu trén thé gioi dua vao: (i) st dung vat liéu
giong sach bénh, (i) loai bo som cay bénh, (iii)
phong chéng vector va (iv) tao giong khang bénh.

Do tam quan trong cua cay cam tai Ha Giang,
muc tiéu ctia nghién ctru nay nham phat hién su c6
mat va mic do nhiém cta 2 tdic nhan gay bénh
nghiém trong, Ca.Las va CTV trén cam tai mot so
ving trong cam chinh cta tinh Ha Giang.
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2.0l TUONG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Doi trong, vat lieu nghién ctru

- Cay an qua c6 mui: cam Sanh, cam CS1,
cam V2, cam Xa Doai, quyt chum, chanh ta... tai 3

huyen: Vi Xuyén, Quang Binh va Biac Quang
cua tinh Ha Giang.

- Cac moi str dung trong nghién cttu duoc
trinh bay & bang sau:

, N X ) o Kich Nguon
bich Moi Trinh tu (5°-3") thuse (bp) géc
CTV-CP-F1 | AGAGGATCCATGGACGACGARACAAAGAAAT .
CTV 690 Nghién
CTV-CP-R1 | TCTGAGCTC TCAACGTGTGYTRAATTTCC cuu nay
OMP-N5 | AGCGGATCCCAATTGAAGATGATAGTTCGC Ny
903 Nghién
OMP-N3m | TCTGAGCTCTTACACATAATCGGATACATCA cuu nay
Ca.las
A2 ACGAGACAAGGATGTTGGCA
703 1]
J5 CCAATTGTGCTGACACTACC

2.2. Phuong phap nghién ctru
2.2.1. Xur Iy vd bdo quan mau

Cac mau sau khi thu thap, duoc xit ly bang 2
cach:

Ngam ethanol 96% [2]: M6 gan 14 va mo ré cua
cay bénh duoc ngam 24 gio trong ong ly tam
eppendeorf 2.0 mL c6 chita ethanol 96%, ethanol
moi duoc thay thé thuong xuyén, sau d6 cac mau
duoc bao quan & nhiét do 4°C @€ phuc vu cho cac
thi nghiém tiép theo.

Xt ly kho: Cac mau 14 caia cay bénh duoc cho
vao trong hop kin c6 chua silicagel tu chi thi dé
lam kho, sau d6 cac mau duoc bao quan & nhiét do
4°C dé phuc vu cho cac thi nghiém ti€p theo.

222 Chiét ARN tong so

Chiét ARN tir mo cay bang CTAB theo phuong
phap da duoc mo ta boi Chang va cs (1993) [3].
Khoang 100 mg mau (gém 4 mau gan 14 + mau ré)
sau khi duoc lam kho ethanol, duoc nghién véi 1
mL dém CTAB (da b6 sung Beta-
mercaptalthanol). Dich nghién duoc ly tam 13.000
g (grativity, sttc hut trai dat) trong 5 phuat dé loai
bo tan du. Dich trén tta duoc chiét véi 1 thé tich
tuong duong Chlorofom : isoamyl alcohol (24 : 1)
va pha trén tia duoc tach bang ly tam 13.000 g

trong 10 phut. ARN téng so trong dich trén tda
duoc két tta bang bé sung 25% thé tich LiCl 10 M
va i qua dém & -20°C, sau do duoc ly tam 13.000 g
trong 15 phut. Can ARN duoc rita 2 1an véi ethanol
70%. Can duoc lam kho tu nhién trong ti cay va
duoc hoa voi nudc khong chira nuclease.

ARN tir mo cay ciing duoc chiét bang kit chiét
Easy-BLUE™ Total ARN Extraction Kit (iNtRON
BIO) theo huong dan ctia nha san xuat.

2.2.3 Chiét ADN tong so

Chiét ADN tr mo6 cay bang CTAB theo
phuong phap duoc mo ta bdi Doyle (1991) [4].
Khoang 100 mg mau (gom 4 mau gan 14 + mau ré)
sau khi duoc lam kho ethanol, duoc nghién véi 1
mL déem CTAB (da b6 sung Beta-
mercaptalthanol). Dich nghién duoc ly tam 13.000
g trong 5 phut dé loai b6 tan du. Dich trén taa
duoc chiét voi 1 thé tich twong duong Chlorofom :
isoamyl alcohol (24 : 1) va pha trén tia duoc tach
bang ly tam 13.000 g trong 10 phat. ADN téng s6
trong dich trén ttia duoc két tda bang b sung 1
thé tich twong duong propanol 100% 0 qua déem ¢ -
20°C, sau d6 duwoc ly tam 13.000 g trong 15 phuit.
Can ADN duoc rira 2 lan véi ethanol 70%. Can
ADN duoc 1am kho tu nhién trong ti cay va duoc
hoa voi nudc khong chira nuclease.
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2.2.4. Phdn ung PCR

Phan tng PCR voi tong thé tich phan tmg 20
pL duoc thuc hién trong tube PCR loai 0,2 mL
chtta 10 uL 2X MyTaq™ HS Mix, 0,5 pL moi loai
moi (20 uM), 0,5 pL ADN. Phan tmg PCR duoc
thuc hién véi cac budc sau: (1) khoi dau bién tinh
95°C trong 20 giay, (2) lap lai 35 chu trinh phan
ung gém bién tinh 95°C trong 10 gidy, gan moi voi
nhiét do 56°C, kéo dai moéi & 72°C trong 50 gidy, va
(3) két thuc phan tmg ¢ 72°C trong 5 phut.

Két qua phan tng PCR duoc kiém tra bang
dién di agarose 1% trong dém TAE.

2.2.5. Phdn ung RT-PCR

Phan tng RT-PCR duoc thuc hién theo 2 budc,
trong do phan tmg téng hop soi cDNA va phan
tng PCR duoc thuc hién riéng ré.

- Tong hop soi cDNA:

Soi cDNA duoc téng hop trong tube PCR loai
0,2 mL. Pau tién hon hop phan tng 10 pL chira 2
pL RNA, 1 pL dNTPs (10 mM mbi loai A, T, G, C),
2 pL moi CTV-CP-R1 (20 uM) va 5 pL nuéc sach
nuclease duoc t & 65°C trong 3 phut dé bién tinh
RNA va dugc dé trong khay lanh t6i thiéu 2 phut.
Tiép theo, hon hop phan tng duoc bé sung 2 pL
dém phan tng phién ma ngugc (10X M-MuLV RT
buffer), 1 pL enzyme phién ma ngugc (M-MuLV
RT, 200 don vi enzyme/pL), 0,2 pL chat tc ché
enzyme RNA nuclease (RNase inhibitor, 40 don vi
enzyme/ul) va 6,8 L nudc sach nuclease. Tong
thé tich phan tmg cudi cung 1a 20 uL. Tube phan

tmg duoc 0 & 42°C trong 1 gio va enzyme duogc bat
hoat & 65°C trong 20 phut.

- Phén ung PCR:

Phan tng PCR duoc thuc hién nhu mo ta &
muc 2.2.4.

2.3. Thoi gian va dia diém nghién cttu

Thoi gian nghién ctu: Tt thang 3 nam 2021
dén thang 3 nam 2022.

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

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phat hién vi khu4dn Ca.Las bing PCR va
CTV bang RT-PCR

Két qua phat hién Ca.Las bang PCR va CTV
bang RT-PCR duoc trinh bay & bang 1 va dién di
két qua PCR/RT-PCR duoc trinh bay ¢ hinh 1, 2
va 3.

Trong s6 42 mau duoc thu thap va kiém tra,
chi 6 mau (14,3%) nhiém CTV gom 3 mau duogc thu
thap truc tiép tai diém thu mau (mau so 15, 17 va
28) va 3 mau do nguoi trong cam cung cap (miu
ky hieéu S1, S3, S4). Bang chu y, c6 4/6 mau cling
bi nhiém Ca.Las.

Phan tmg PCR ciing phat hién 24 mau (57,1%)
nhiém Ca.Las. Két qua nay cho thay, Ca.Las 1a mot
trong cac nguyén nhan quan trong gay hién tuong
vang la trén cay cam tai Ha Giang.

Bang 1. Két qua PCR phat hién vi khuidn Ca.Las giy bénh vang 14 gan xanh (Greening) va RT-PCR
phat hién virus CTV giy bénh tan lui trén ciy an qua cé mui tai Ha Giang

Phan tng PCR/RT-PCR
Mau | Giong cay an ’Ic‘ggl Vi tri bia diém Calas
(cay)| quaco mui (nam) vuon (x4 - huyén) OMP- CTV-CP- CTVCP
CP- | A2/]J5| F1/R1 |F1/R1 (lan
F1/R1 (lan 1) 2)
1 Cam CS1 4 Doi Vinh Hao - Bac Quang + KT - KT
2 Cam Sanh 25 Doi Vinh Hao - Bac Quang - - - KT
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3 Cam V2 4 Doi Vinh Hao - Bac Quang KT KT
4 Cam V2 4 Doi Vinh Hao - Bac Quang KT KT
5 Cam Sanh 25 Doi Vinh Hao - Bac Quang + KT
6 Cam Sanh 7 Doi Vinh Hao - Bac Quang KT KT
7 | Cam Sanh 12 béi Vinh Hao - Bic Quang - KT
8 Cam Sanh 16 | Bosong | Vinh Hao - Bic Quang KT KT
9 |CamXaboai| 6 |Bosong| Vinh Hao-Bac Quang + - KT
10 |CamXaboai| 6 |Bosong| Vinh Hao - Bic Quang KT KT
11 | Cam Sanh 6 | Bosong | Vinh Hao - Bac Quang KT KT
12 |CamXaboai| 6 |Bosong| Vinh Hao-Bac Quang KT KT
13 | Cam Sanh 8 béi Hung An - Bac Quang KT KT
14 | Cam Sanh 8 béi Hung An - Bic Quang -

15 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén KT +
16 | Cam Sanh 7 béi | Trung Thanh - Vi Xuyén + KT
17 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén KT +
18 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén - KT
19 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén - KT
20 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén - KT
21 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén - KT
22 | Cam Sanh 7 boéi | Trung Thanh - Vi Xuyén KT KT
23 | Cam CS1 7 bédi | Trung Thanh - Vi Xuyén KT KT
24 Cam CS1 7 boéi | Trung Thanh - Vi Xuyén - KT
25 | Cam Sanh 9 béi | Hwong Son - Quang Binh - KT
26 | Cam Sanh 9 béi | Hwong Son - Quang Binh - KT
27 | Cam Sanh 9 béi | Hwong Son - Quang Binh -
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28 | Cam Sanh 9 boéi | Huong Son - Quang Binh| - - +
29 | Cam Sanh 9 boéi | Huong Son - Quang Binh| - KT KT
30 | Cam Sanh 9 boéi  |Huong Son - Quang Binh| + + KT
31 | Cam Sanh 9 boi  |Huong Son - Quang Binh| - - KT
32 | Quytchum 8 béi | Hwong Son - Quang Binh - - KT
33 | Cam Sanh 8 boéi | Huong Son - Quang Binh| - KT -
34 | Cam Sanh 8 béi  |Huong Son - Quang Binh | + + -
35 | Cam Sanh 8 béi  |Huong Son - Quang Binh| - - KT
36 | Cam Sanh 8 béi  |Huong Son - Quang Binh| - - -
37 | ChanhTa 6 béi | Trung Thanh - Vi Xuyén - + KT
S1 | Cam Sanh 9 Bang | Lien Hiep - Bic Quang + KT KT
S2 | Cam Sanh 9 Bang | Lien Hiép - Bic Quang + KT KT
S3 | Cam Sanh 9 Bang | Lién Hiép - Bac Quang - KT KT
S4 | Cam Sanh 9 Bang | Lién Hiép - Bic Quang + KT KT
S5 | Cam Sanh 9 Bang | Lién Hiép - Bac Quang + KT KT
Tong s6 mau nhiém (ty 1e) 24 (57,1%) 6 (14,3%)

Ghi chu: KT (khong thiy). Cdc mau tr 1 - 37 duoc thu thap triec tiép tai vieon, cdc mau tir SI1 dén S5 do

ong Pao Xuan Sinh (thon Trung Tam, xa Lién Hiép, huyén Bac Quang cung cap - mau canh I4).
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Hinh 1. PCR phat hién Ca.Las bing cip méi OMP-N5 va OMP-N3m

M Ia thang ADN 1 kb (GeneRuler 1 kb, Thermo). S6 trén céc giéng tuong ung sé cdy. Mii tén chi
kich thuoc sian pham PCR mong muén 903 bp

M 2 5 7 9 1416 18 19 20 21 24 25 26 27 28 30 31 32 34 35 36 37

Hinh 2. PCR phat hién Ca.Las bang cap mdi A2 va J5

M Ia thang ADN 1 kb (GeneRuler 1 kb, Thermo). SO trén cdc giéng tuong ung sé cdy. Mii tén chi
kich thuoc san pham PCR mong muén 703 bp

+ve M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

M 21 22 23 24 25 26 27 28 29 30 31 M 32 33 34 35 36 37 -ve

BRI

‘T2l
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+tve M 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 S1 S2 S3 54 S5

Hinh 3. RT-PCR phat hién CTV bang CTV-CP-F1 va CTV-CP-R1

M [a thang ADN 1 kb (GeneRuler 1 kb, Thermo). SO trén cdc giéng tuong wng so cdy. Mai tén chi

kich thuoc san pham PCR mong mudn 690 bp

3.2. Banh gia mitc o nhiém Ca.Las va CTV
theo giong

banh gia mic do nhiém Ca.Las va CTV theo
cac giong cam duoc trinh bay ¢ bang 2.

Bang 2. P4nh gia mac @6 nhiém Ca.Las va CTV theo giong

Ca.Las CTV
TT Giong Tlfm bia diém S cay | SO cay P}ian S6 cay P}}an
cay PCR | tram | RT-PCR | tram
+) %) (+) %)
Vinh Hao, Hung An, Lién
. Hiép - Bac Quang; Trung
1 Cam Sanh | 2-25 Thanh - Vi Xuyen: Huong 32 16 50 6 18,8
Son - Quang Binh
Vinh Hdo - Bac Quang;
2 Cam CS1 4-7 Trung Thanh - Vi Xuyén 3 3 100 0 0
3 Cam V2 4 Vinh Hdo - Bac Quang 2 2 100 0 0
g | CAmXa o ik Hio - Béc Quang 3 2 | 667 0 0
Doai
5 Chanh ta 8 Trung Thanh - Vi Xuyén 1 1 100 0 0
6 | Quytchum 8 Huong Son - Quang Binh 1 0 0 0 0

Két qua kiém tra PCR (Bang 2) cho thdy, tat
ca cac giong kiém tra, ngoai trir giong quyt chum
déu nhiém Ca.Las & cac muc do khac nhau. Trén
téng sO 32 mau cam Sanh thu thap co 16 mau bi
nhiém Ca.Las, chiém 50% s6 mau thu thap, dang
chu y trong 16 mau trén c6 6 mau cung nhiém
CTV. Céc giong cay c6 mui khac bi nhiém Ca.Las
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& mtrc cao so voi s6 mau thu thap nhu cam chin
sém CS1 (100%), cam chin muéon V2 (100%), cam
Xa Doai (66,7%), chanh ta (100%). Tuy nhién,
khong thé két luan vé tinh chéng chiu ctia giong
quyt chum vi s6 lwong mau khong da (n=1). Nhu
vay, bénh Greening va bénh Tritezrala mot trong
nhitng nguyén nhan gay suy thoai viing cam, két

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023



KHOA HOC CONG NGHE

qua nay phu hop v6i két qua nghién ctu cta
Nehela Y. va Killiny N. (2020) [5], Wu F va cs
(2021) [6].

3.3. Panh gia mirc 39 nhiém Ca.Las va CTV
theo dia diém

Bang 3. P4nh gi4 mitc 46 nhiém Ca.Las va CTV theo dia diém

Ca.Las CTV
Huyén Xa Giong Tudi SAO S6 cay Pl}ém S6 cay P}ién
cay | pCR | tram | RT-PCR | tram
) %) +) %)
Cam Sanh, cam
Vinh Hao | 8 Doah camchin |, oo 4o | g | 759 0 0
Béc Quang muoén V2, cam
chin s6m CS1
Lién Hiép Cam Sanh 8-10 | 5 4 80,0 3 60,0
Hung An Cam Sanh 8 2 1 50,0 0 0
Cam Sanh, cam
Vi Xuyén Trung Thanh chin s6m CS1, 7 11 8 72,7 2 18,2
chanh ta
Quang Binh | HuongSon | 2™ Sﬁ;‘r}; awt | g9 | 19 2 16,7 1 8,3

Két qua & bang 3 cho thay, Ca.Las déu duoc
phat hién tai cad 3 huyén Bac Quang, Vi Xuyén va
Quang Binh. Tai diém thu mau & huyén Quang
Binh, mic do6 nhiém Ca.lLas la 16,7%, thap hon
nhiéu so voi cac diém thu mau thudoc hai huyén
con lai (50 - 80%). Ty lé nhiém thap tai diém huyén
Quang Binh ciing duoc phan anh tai tinh trang cay
trong vuon. Cay trong vuon co ty 1€ bi vang 1a < 1%
va duoc cham soc rat tot. Két qua nghién ctru nay
phu hop voi két qua nghién ctru ciia Kumar va cs
(2018) [7], theo d6 khi cung cap dinh dudng hop
ly dam bao bo ré phat trién tot 1a nguyén nhan dan
toi ty 1é benh thap tai diém nay, vi Ca.Las da duoc
ching minh anh hudng rat lon toi bo ré.

4. KET LUAN

Kiém tra bang PCR va RT - PCR trén 42 mau
c6 trieu chung thu thap tai 3 huyén Bac Quang, Vi
Xuyén va Quang Binh, tinh Ha Giang da xac dinh
dugc 24 mau (51,7%) nhiém Calas va 6 mau
(14,3%) nhiém CTV. Két qua cho thay, Ca.las la
nguyén nhan quan trong can trd san xuat cam tai
tinh Ha Giang.

Ca.lLas duoc phat hién thay trén tat ca cac
giéng cay an qua c6 mui tai 3 huyén (Bac Quang,
Vi Xuyén va Quang Binh) gom cam Sanh (50%),
cam chin sém CS1, cam chin muon V2 va chanh ta
nhiém 100%;, cam Xa Doai nhiém 66,7%; chi co
giong quyt chum khong bi nhiém. Tai diém thu
mau & huyén Quang Binh, mic do nhiém Ca.Las
1a 16,7%, thap hon nhiéu so voi cac diém thu mau
thuoc hai huyén con lai (50 - 80%).
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RESEARCH ON THE CHARACTERISTICS OF VIRUS AND BACTERIA CAUSING THE ORANGE
AREA DEGRADATION IN HA GIANG

Cao Van Chi', Ha Viet Cuong®, Nguyen Duc Huy?,

Bui Quang Dang?, Pham Hong Hien?, Luong Thi Huyen!,

Nguyen Van Trong', Nguyen Thi Bich Lan?, Giang Duc Hiep*

1Citrus Research and Development Centre

“Vietnam Academy of Agricultural Sciences

*Vietnam National University of Agriculture

?Ha Giang province Plant Protection and Cultivation Sub-Department
Summary

To study the characteristics of virus and bacteria causing the orange degradation in Ha Giang, we
collected samples of orange roots and leaves from 3 orange-growing districts in Ha Giang
province (Vi Xuyen, Quang Binh and Bac Quang). The results of the study show that out of 42
symptomatic samples tested by PCR and RT-PCR, which are collected in the 3 districts of Bac
Quang, Vi Xuyen and Quang Binh in Ha Giang province, 24 (51.7%) samples are identified with
Ca.Las and 6 (14.3%) samples are infected with CTV. Ca.Las is an important factor hindering
orange production in Ha Giang; Ca.Las is found on all citrus fruit varieties in the 3 districts (Bac
Quang, Vi Xuyen and Quang Binh) including oranges Sanh (50%); early-ripening oranges CS1,
late-ripening oranges V2 and 100% infected lemons; oranges Xa Doai (66.7%); Only the tangerine
variety is not infected. At the sampling point in Quang Binh district, the infection rate of Ca.Las
infection is 16.7%, much lower than that of the other two districts (50 - 80%).

Keywords: Ha Giang orange areas, Greening disease, Tristeza disease, yellow leaf root rot
disease.

Nguoi phan bién: TS. Nguyén Thi Thu Thuy

Ngay nhan bai: 3/4/2023

Ngay thong qua phan bién: 28/4/2023

Ngay duyét dang: 10/7/2023
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NGHIEN CUU XAC BINH HIEU LUC PHONG TRU RUOI
PUC QUA CUA MOT sO LOAI THUGC TAI TiNH NINH THUAN

Mai Vin Hao' ", Nguyén Vian Chinh?,

Pham Trung Hiéu!, Phan Cong Kién!, V6 Thi Kim Tram?

TOM TAT

Noi dung nghién ctru duoc thuc hién trong phong thi nghiém va ngoai dong ruéong niam 2021 tai tinh
Ninh Thuan. Két qua nghién ctru da xac dinh duoc 4 loai thuéc c6 hiéu luc phong trir rudi duc qua tao
gom: Lufenuron (Match® 050 EC c6 hiéu luc 90,1%), ti€p dén 1a cac cong thic Abamectin (Abatimec
1.8 EC c¢6 hiéu luc 83,3%), Emamectin benzoate (Actimax 50 WG co6 hiéu luc 81,0%) va
Chlorantraniliprole (DupontTMPrevathon 5 SC ¢6 hiéu luc 80,6%) sau 14 ngay xt ly. Do d6, trong san
xuat néu vuon tao bi rudi duc qua gay hai voéi ty 1é khoang 5% thi tién hanh st dung mot trong céac loai
thudc c6 hoat chat Lufenuron, Abamectin, Emamectin benzoate va Chlorantraniliprole dé phong trtr.
Chi st dung thudc bao vé thuc vat nam trong danh muc thudc duoc phép st dung tai Viet Nam va
duoc dang ky sir dung trén cay tao ctia BO Nong nghiép va PTNT.

Tt khoa: Cay tdo, rudi duc qua, thudc trir rudi, Ziziphus mauritiana.

1. BAT VAN BE

Cay tao (Ziziphus mauritiana L..) 1a cay an qua
nhiét doi, chiu han, c6 thé trong & nhiéu ving sinh
thai khac nhau, sinh truong dwoc & nhitng vung
dat cé diéu kién thién nhién khac nghiét. Tai tinh
Ninh Thuan, cay tdo da va dang tré thanh mot
trong nhiing cay trong chu luc, gép phan nang cao
doi song cho nguoi dan ciing nhu nang cao hiéu
qua kinh té. Nguén thu nhap tir viéc ban tao hang
nam dat trung binh 500 triéu déng/ha, chi ding
sau nho va cao gap 3 - 4 lan so voi trong chudi.
Nho hiéu qua kinh t€ mang lai, dién tich trong tdo
cua tinh Ninh Thuan khong nging duoc mé rong
ttr 793 ha nam 2010 lén 1.008 ha nam 2021 [1].

Ruodi duc qua la doi twong gay hai doi voi
nhiéu loai cay an qua nhu: Xoai, man (roi), 6i,
thanh long, dua chudt, muép dang, muop... [2],
[3]. Chung xuat hién va gay hai lam giam chat
luong qua, gay thoi hong trén vuon, gidm nidng
suat, gia tri qua. Theo két qua khao sat thiét hai do
rudi duc qua gay ra trén cay tao dao dong 40 - 50%;
dac biét c6 nhitng vuon bi hai toi 70 - 80%. Dé co
thé phong trir rudi duc qua hiéu qua can phai ap
dung cac bién phap quan ly téng hop. Bén canh
d6, can phai nghién ctru xac dinh mot s6 thudc bao

''Vién nghién ctru Bong va Phat trién Nong nghiép Nha H)
" Email: haomaivan@gmail.com

veé thuc vat c6 hiéu qua cao trong quan ly rudi duc
qua. Chinh vi vay, nghién cttu xac dinh hiéu luc
phong trir rudi duc qua cta mot so loai thudc tai
tinh Ninh Thuan 1a rét can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu va diéu kién nghién ctru

2.1.1. Vit liéu nghién cuu

- Vuon tdo & khu vuc trong tdo tap trung tai xa
Nhon Son, huyén Ninh Son, tinh Ninh Thuén,
vuon tdo cé dién tich 2.500 m?.

- Cdc loai thuéc: Actimax 50 WG (Emamectin
benzoate), Radiant 60 SC (Spinetoram), Abatimec
1.8 EC (Abamectin), Match® 050 EC (Lufenuron),
Vineem 1.500 EC (Azadirachtin), Pesieu 500 SC
(Diafenthiuron), Limater 7.5 EC (Rotenone),
DuPontTM Prevathon® 5 SC
(Chlorantraniliprole), Movento 150 oD
(Spirotetramat), Lutex 55 WG (Methylamine
avermectin), DPau Trau Bicilus 18 WP (Bacillus
thuringiensis  varKkurstaki), Akasa 25 SC
(Spinosad).

2.1.2 Piéu kién thi nghiém

- bac diém dat dai: Cay tdo duoc trong trén dat
phu sa ven soéng, trung tinh (pH H,O = 6,0); lwong
hitu co trong dat, lan dé tiéu, kali trao ddi va dam
téng s6 trung binh. P4t c6 kha nang thoat nudc
tot.
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- biéu kién khi hau - thoi tiét: Luong mua
trung binh trong nam tir 1.200 — 1.600 mm, tap
trung chu yéu tir thang 8 dén thang 11 trong nam;
nhiét do trung binh nam 27,7°C, nhiét d¢ trung
binh thang cao nhat 30,1°C va thang thap nhat
25,2°C; s6 gio nang trung binh 2.900 gio; am do
trung binh 76% [4].

2.2. Phuong phap nghién ctru

Phuong phap thyc hién thi nghiém dugc ap
dung theo phuong phap chung ctia nganh bao vé
thuc vat [5] c6 diéu chinh cho phu hop voi cay
tao.

2.2.1. Thi nghiém trong phong duroc thurc hién
tai phong thi nghiém Vién Nghién cuu Bong va
Phat trién nong nghiép Nha Ho

Thi nghiém gom 13 cong thirc, 3 1an nhéc lai,
moi 1an nhéc lai bo tri trén 4 hop, méi hop dung 10
qua c6 au trung rudi duc qua tudi 1 - 2.

Cong thuc (CT) 1. Actimax 50 WG
(Emamectin benzoate), nong do 0,6%o.

CT 2: Radiant 60 SC (Spinetoram), néong do
1,0%o.

CT 3: Abatimec 1.8 EC (Abamectin), nong do
1,0%o.

CT 4: Match® 050 EC (Lufenuron), néng do
1,3%o.

CT 5: Vineem 1.500 EC (Azadirachtin), nong
do 2,8%o

CT 6: Pesieu 500 SC (Diafenthiuron), néng do
1,3%o.

CT 7: Limater 7.5 EC (Rotenone), nong do
1,3%o.

CT 8 DuPontTM Prevathon® 5 SC
(Chlorantraniliprole), nong do 1,3%o.

CT 9: Movento 150 OD (Spirotetramat), nong
do 1,0%o.

CT 10: Lutex 55 WG
avermectin), nong do 1,0%o.

CT 11: Dau Trau Bicilus 18 WP (Bacillus
thuringiensis var kurstaki), nong do 2,5%o.

CT 12: Akasa 25SC (Spinosad), nong do 3,1%o.

CT 13: boi ching (phun nuéc 13).

- Phuong phap xtt ly: Nhing nhitng qua tao co
au trung rudi duc qua trong dung dich nudc thuoc
15 giay roi vot ra dé rao trong mat réi cho vao hop
nuoi con trung theo doi.

(Methylamine

- Thu thap va xit ly so6 liéu: Theo doi duong so
lwong 4u trung rudi chét sau 1, 3, 5 ngay sau xtt ly,
moi lan theo doi trén 10 qud & moi lan nhiac dé
dém téng s 4u tring rudi con song.

222 Thi nghiém ngoai dong duoc thuc hién
tai xa Nhon Son, huyén Ninh Son, tinh Ninh
Thuin

Chon 5 loai thuoc cé hiéu luc phong trir rudi
duc qua tdo cao nhat & trong phong gdm Actimax
50 WG, Radiant 60 SC, Abatimec 1.8 EC, Match®
050 EC va DuPontTM Prevathon® 5 SC dé bo tri
ngoai dong ruong. Phun thudc khi phat hién du
trung ctia rudi duc qua hai tdo. Phun thudc lan 2
sau lan tht nhat 7 ngay. Phun véi luong nudc
thudc tir 600 lit/ha.

CT 1: Actimax 50 WG (Emamectin benzoate),
liéu luwong 10 g/binh 16 lit.

CT 2: Radiant 60 SC (Spinetoram), liéu luong
15 ml/binh 16 lit.

CT 3: Abatimec 1.8 EC (Abamectin), liéu
lwong 16 ml/binh 16 lit.

CT 4: Match® 050 EC (Lufenuron), liéu luong
20 ml/binh 16 lit.

CT 5: DuPontTM Prevathon® 5 SC
(Chlorantraniliprole), liéu luong 20 ml/binh 16 lit.

CT 6: Doi ching (phun nudc 13).

Thoi ky theo doi: Xac dinh ty 1&é qua bi hai &
cac thoi diém truoc phun, sau phun lan thit nhat 3,
7 va 14 ngay.

Phuong phap diéu tra: Mdi 6 chon 10 diém
tren 2 duong chéo goc, mdi diém theo doi 3 qua. O
moi dinh ky theo doi thu 30 qua ngau nhién/o vé
phong thi nghiém kiém tra s6 4u trung con séng
trong qua tdo. Piém thu mau phai cach mép 6 toi
thiéu 1 m.

Hiéu qua phong trir ctia thuoc: HQPT (%) =
(1- (Tax Ch/ CaxTh)) x 100

Trong d6: Tb 1a s6 con con song & cong thirc
truoc xtr ly; Ta 1a s6 con con song & cong thirc sau
xt ly; Cb 14 s6 con con song ¢ cong thire doi chung
trudce xit ly; Ca 1a s6 con con song & cong thic

2.2.3. Chi tiéu theo doi

- Dién bién ty 1& % qua bi rudi duc qua.

- Mat @9 4u trung (con/100 qua).

- Hieu luc (%) ctia thudc doi voi rudi duc qua.
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2.2.4. Phuong phap xit Iy so'liéu
S6 lieu thu thap duoc xit ly thong ké trén cac
phan mém chuyén dung nhu: MSTATC 2.0,
Microsoft Excel...
2.3. Thoi gian va dia diém nghién ctu
- Thoi gian: tir thang 1/2021 - 12/2021.
- bia diém: tai tinh Ninh Thuan.
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua khao nghiém mot s6 loai thudc
bao ve thuc vat dé quan ly rudi duc qua téo trong
phong thi nghiém
3.1.1. Mat do ruéi duc qua tdo trén cdc cong
thire thi nghiém trong phong
Bang 1. Dién bién mat d¢ rudi duc qua tao trén cac
cong thirc thi nghiém trong phong
tai Viéen Nghién cttu Bong va Phat trién
nong nghiép Nha Hé, nam 2021

Mat do au trung rudi duc qua
trén cac cong thiee thi nghiém
Cong thuc (con/qud)

TP |1NSP|3NSP| 5 NSP
CT1 11,3 | 44¢ | 2,7 1,78
CT2 13,8 | 4,6° | 3,8 2,8
CT3 11,1 | 3,7% | 2,2 1,4"
CT4 129 | 3,3° | 2,2 1,0
CT5 12,4 | 83" | 5,24 4,0
CT6 124 | 7,2° | 5,34 4,7%
CT7 115 | 68 | 5,1¢ 4,5%
CT8 12,7 | 6,5¢¢ | 3,1 1,8%
CT9 10,8 | 82> | 5,7 3,8°
CT 10 11,4 | 8,0 | 6,2° 4,1°
CT11 12,3 | 84" | 54% 4,0°
CT 12 11,9 | 83" | 6,0° 4,3%
CT13®/C) | 12,9 | 10,3* | 12,0 | 10,0*
CV (%) 11,9 | 119 | 157 | 199
LSD, s ns | 14| 13| 12

Ghi chu: TP = truoc phun; NSP = ngdy sau
phun; chir cdi khac nhau trong cung mot cot biéu
thi sai khac co y nghia ¢ murc a=0,05.

Mat do au trung rudi duc qua trén cac cong thic
thi nghiém truéc phun tir 10,8 - 13,8 con/qua, tuy
nhién su sai khac nay khong c6 y nghia thong ke.

Mat d6 4u trung trén cac cong thuc thi
nghiém & cac dinh ky theo doi 1, 3 va 5 ngay sau
phun thuoc déu thap hon c6 y nghia so véi CT 13
B/C) va mat do au trung rudi duc qua gidm dan
tir dinh ky theo dé6i 1 ngay dén 5 ngay sau phun
thuoc. Trong d6, mat do au trung rudi duc qua
tréen CT4 gidm manh nhat, tiép dén1la CT 3, CT 1,
CT8vaCT 2.

3.1.2. Hiéu Iic phong ruoi duc qua tdo cia mot
s0 loai thuoc trong phong thi nghiém

Hiéu luc phong trir 4u triung rudi duc qua tdo
trén cac cong thirc thi nghiém bién dong kha lon
tr 49,2 - 90,1% & ky theo doi 5 ngay sau phun
thudc. Cac thudc c6 hieéu luc phong trir 4u trung
sau duc qua tang dan tir 1 ngay sau phun dén 5
ngay sau phun. Trong do, CT 1,CT 2, CT 3, CT 4
va CT 8 co hiéu luc cao trén 72% & ky theo doi 5
ngay sau phun.

Bang 2. Hiéu luc ctia mot s6 loai thudc d6i voi rudi
duc qua tao trong phong thi nghiém
tai Vién Nghién ciru Bong va Phat trién nong

nghiép Nha H6, nim 2021
Con Hiéu luc cta cac cong
thli’f thic thi nghiém (%)
1NSP | 3NSP | 5NSP
CT1 50,3 73,4% | 80,6
CT2 56,2 69,2 72,7°
CT3 58,2 79,12 83,3
CT4 67,4 81,7 90,1*
CT5 15,2 53,2 57,5¢
CTé6 29,4 52,3 50,9¢
CT7 27,7 50,0 49,2¢
CTS8 33,2 73,2 | 80,6
CT9 7,3 41,54 | 535
CT 10 14,4 40,34 | 54,7
CT11 20,8 51,1¢ 57,6¢
CT12 11,4 43,004 | 53,1
CV (%) 352 14,1 118
LSD, s 195 14,1 13,1

Ghi chu: NSP = ngdy sau phun, chir cai khac
nhau trong cung mot cot biéu thi sai khdc co y
nghia ¢ murc a=0,05.
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3.2. Két qua khao nghiém mét sd loai thudc
bao vé thuc vat dé quan ly ruéi duc qua tio ngoai
déng

3.2.1. Mat do 4u trung con song sau khi xur Iy
qua bi hai bang thuoc bao vé thurc vt co trong cdc
cong thire
Bang 3. Mat do 4u tring con séng sau xit ly qua bi

hai bang thudc bao vé thiee vat

tai tinh Ninh Thuan, nam 2021
Mat d6 (con/qua)

Cong thuc 3 7 14
TP NSP1 | NSP1 | NSP1
CT1 |11,4]| 44 | 2,7¢ | 1,7%
CT2 13,7 | 4,6% | 3,8 | 2,8
CT3 11,1 | 3,7 2,2¢ 1,4%
CT4 129 | 33" | 2,2¢ 1,0°
CT5 12,7 | 6,5° | 3,1¢ 1,8¢
CT6e ®/C| 129 9,6 | 11,7* | 10,0*
CV(%) 16| 125 | 219 | 131
LSD, s ns 12 17 08

Ghi chu: TPI: Truoc phun lan 1; NSPI: Ngdy
sau phun lan 1; chir cdi khdc nhau trong cung mot
cot biéu thi sai khac co y nghia ¢ mutc a=0,00.

Bang 3 cho thay, trudc ngay phun thudc, mat
do 4u trung rudi duc qua cé trong qua tdo & tat ca
cac cong thiec thi nghiém déu kha cao, mat do au
trung trung binh dao dong tir 11,1 — 13,7 con/qua,
nhung su sai khac nay khong c6 y nghia thong ke.
3 ngay sau phun thudc, mat do au trung ruoi duc
qua cua tat ca cac cong thirc phun thudc trong thi
nghiém déu giam va thap hon co6 y nghia thong keé
so voi cong thirc doi chung. Mat do au trung trung
binh trén cac cong thic déu giam va dao dong tur
3,3 - 9,6 con/qua. Trong d6, mat do 4u trung ruodi
duc qua gidm manh nhat & CT 4 v6i mat do au
trung trung binh 1a 3,3 con/qua, tiép dén la CT 3
(4,4 con/qud). 7 ngay sau phun thuoc, mat do au
trung rudi duc qua & tat ca cac cong thic phun
thuoc tiép tuc giam. Mat do 4u trung trung binh
sau 7 ngay phun thudc & cac cong thirc phun thuoc
dao dong tir 2,2 — 11,7 con/qua. Tat ca cac cong
thic phun thuéc déu cé6 mat do au trung thap hon
c6 y nghia so voi doi chimg. Trong do, CT 4, CT 3,
c6 mat do au trung rudi duc qua thap nhat. 14 ngay
sau khi phun thuoc, mat do au triung rudi duc qua
& tat ca cac cong thic phun thudc tiép tuc giam.

Mat do au trung trung binh cta cac cong thiec thi
nghiém dao dong tir 1,0 — 10,0 con/qua. Tat ca cac
cong thiec phun thudc c6 mat do au tring rudi duc
qua thap hon c6 y nghia théng ké so v6i cong thic
d6i ching phun nuoc 1a. Trong d6, CT 4 c6 mat do
au trung ruoi thap nhat, ti€p dén1a CT 3,
3.2.2. Hiéu Iirc trong phong cua cédc thuoc bao
vé thure vat trong phong trir rudi duc qua tdo
Bang 4. Hiéu luc phong 4u triing sau duc qua cia
cac loai thudc bao vé thyc vat
tai tinh Ninh Thuan, nam 2021

Cong Hiéu luc (%)

thec | 3NSP1|7NSP1 | 14 NSP1
CT1 47,2 | 73,6™ 81,0
CT2 54,5 68,3¢ 74,0°
CT3 55,0 | 78,0° 83,3"
CT4 64,7 81,0 90,1*
CT5 29,20 | 72,3 80,6
CV%) 95 571 54
LSD, 55 6,9 6,9 6,6

Ghi chu: NSP1: Ngdy sau phun Iin 1; chir cdi
khac nhau trong cung mot cot biéu thi sai khdc co
y nghia ¢ murc a=0,05.

Bang 4 cho thdy, 3 ngay sau phun thudc, cac
cong thuic xtr Iy déu c6 hiéu luc trir rudi duc qua
tao dao dong tir 29,2 - 64,7%. CT 4 c6 hiéu luc cao
nhat 1a 64,7%, tiép dén 1a CT 3 (55,0%), CT 2
(55,5%).

Sau 7 ngay xtt ly, hiéu luc phong trir ruoi duc
qua trung binh cta céac cong thic xtt ly thudc dao
dong tir 68,3 - 81,0%. CT 4 c6 hiéu luc phong trir
rudi cao nhat, tiép dén1a CT 3,CT 1,CT 5va CT 2.

14 ngay sau phun, hiéu luc phong trit rudi duc
qua ctia cac cong thuc xtr ly thuoc cao va dao dong
ttr 74,0 - 90,1%. Trong do, CT 4 c6 hiéu luc cao nhat
va cao hon c6 y nghia so véi cac cong thirc con lai,
tiép dén lan luot1a CT 3, CT 1, CT5va CT 2.

4. KET LUAN VA BE NGHI

4.1. Két luan

ba xac dinh duoc 4 loai thudc cé hiéu luc
phong trir rudi duc qua tdo sau 14 ngay xt ly gom:
Match® 050 EC (Lufenuron) voi nong do 1,3%o dat
hiéu Iuc 90,1%; Abamectin (Abatimec 1.8 EC) véi
néong do 1,0% dat hiéu luc 83,3%, Emamectin
benzoate (Actimax 50 WG) véi nong do 0,6%0 dat
hicu luc 81,06 va  Chlorantraniliprole
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(DupontTMPrevathon 5 SC) véi nong do 1,3%o dat
hiéu luc 80,6%.

4.2. Dé nghi

Khi thay qua tao bi rudi duc qua gay hai thi st
dung luan phién cac thuéc Lufenuron (Match®
050 EC), Abatimec 1.8 EC (Abamectin), Actimax
50 WG (Emamectin benzoate) va Dupont
TMPrevathon 5 SC (Chlorantraniliprole) dé phong
trit. Chi st dung thudc bao vé thuc vat nam trong
danh muc thuéc duoc phép st dung tai Viét Nam
va duoc dang ky st dung trén cay tao ctia Bo Nong
nghiép va PTNT.
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Nghién ciru ndy da nhan duoc tai tro tir nguon
kinh phi cua dé tai “Nghién ciu quan ly tong hop
rudi duc qua va mot so sau, bénh hai chinh trén
cay tdo tai tinh Ninh Thuin va mot so tinh Nam
Trung bo”
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THE EFFICACY OF SOME INSECTICIDES CONTROL FRUIT FLY ON JUJUBE IN NINH
THUAN PROVINCE

Mai Van Hao!, Nguyen Van Chinh?,

Pham Trung Hieu!, Phan Cong Kien!, Vo Thi Kim Tram®
!Nha Ho Research Institute for Cotton and Agriculture Development
Summary

The research content was carried out both in the laboratory and in the field in 2021 in Ninh Thuan
province. Selected there vers 4 insecticides that had high effectiveness to control fruit flies on jujube
including Lufenuron (Match® 050 EC with 90.1% effectiveness), followed by Abamectin formulations
(Abatimec 1.8 EC with effectiveness 83.3%), Emamectin benzoate (Actimax 50 WG with effectiveness
81.0%) and Chlorantraniliprole (DupontTMPrevathon 5 SC with effectiveness 80.6%) after 14 days of
treatment. Therefore, in production, if the jujube orchard is damaged by fruit flies with a harmful rate
of about 5%, one of the drugs with active ingredients Lufenuron, Abamectin, Emamectin benzoate and
Chlorantraniliprole should be used to prevent it. Only use pesticides on the list of drugs permitted for
use in Vietnam and registered for use on jujube by the Ministry of Agriculture and Rural

Development.

Keywords: B. dorsalis, B. correcta, Ziziphus mauritiana, Fruit fly, jujube, ber.

Nguoi phan bién: GS.TS. Nguyén Vin Dinh
Ngay nhan bai: 14/5/2023

Ngay thong qua phan bién: 18/5/2023
Ngay duyét dang: 26/6/2023
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ANH HUONG CUA 3 AXIT AMIN HISTIDINE, CYSTEINE,
METHIONINE LEN HAM LUONG ERGOTHIONEINE SINH
TONG HOP BO1 NAM MOC ASPERGILLUS ORYZAE
TREN MOI TRUONG PHU PHAM TINH BOT GAO

Nguyén Thi Hong Tham!, Phan Thu Ba?

Nguyén Thi Lé Ngoc?, Nguyén Cong Ha? Duong Ngoc Bich?

TOM TAT

Aspergillus oryzae 13 loai vi sinh vat kha quen thudc véi con nguoi, dac biét, ching tiét ra hop chat
ergothioneine (ESH), véi kha niang chong oxy hoa, khang viém, chong lai tac dong cta tia UV, tia
phoéng xa va co vai tro trong nhiéu bénh li. St dung phuong phap bé mit dap tng (RSM) dé bé tri thi
nghiém nhim xac dinh anh hudng ctia nong do cac chat cam tng b sung vao mdi trudong nuodi cdy
sinh téng hop. Nghién ctu duoc thuc hién trén méi truong phu phdm tinh bot gao, nhim nang cao
ham luong ergothioneine duoc sinh tdng hop béi Aspergillus oryzae yéu t6 anh huong dén qua trinh
sinh téng hop duoc khao sat gdbm: Ty 1é ba axit amin cdm tng 1a histidine, cysteine, methionine voi
ham lwong dao dong tir 0 - 120 mg/20 g mau. Két qua cho thay, khi b6 sung 3 axit amin histidine,
cysteine, methionine véi ty lé twong tmg 1a 120; 54,38 va 83,04 mg tao ham luong ESH t6i wu 446,03
mg/100 g chat kho sau khi sinh téng hop bang A. oryzae.

T khoa: Ergothioneine, chong oxy hod, sinh tong hop, Aspergillus oryzae.

1. BAT VAN BE

Ergothioneine (ESH) la moét axit amin thio-
histidine betaine bat thuong cé cac hoat dong
chong oxy héa manh. Puoc téng hop boi nhiéu
loai vi sinh vat, dac biét 1a nAm (bao gom ca trong
qua thé nam) va vi khudn, nhung khong duoc téng
hop béi thyc vat va dong vat thu nhan théng qua
dat va ché d6 an uéng cua chung [1].
Ergothioneine c6 dac tinh chong oxy hoa, bao vé
té bao manh meé trong 6ng nghiém [2]. ESH chong
lai cac bénh tim mach, tinh trang viém man tinh,
tén thuong birc xa tia cuc tim va ton thuong té€ bao
than kinh [3]. Ergothioneine c6 nhiéu tng dung
trong khoa hoc thuc phdm nhu mot chat chong

? Trung tim Cong nghé Sau thu hoach - Khoa Nong nghiép
Thuay san — Truong Pai hoc Tra Vinh

2Vién Cong nghé Sinh hoc va Thuc phém- Truong Pai hoc
Can Tho

3 Trung tdm hoc li¢u — Phat trién day va hoc - Truong Pai
hoc Tra Vinh

Email: thamnguyentvu@gmail.com

oxy héa manh. Ergothioneine c6 chita luu huynh
tu nhién, ngan ngtra t6n thuong oxy hoa phu thuoc
vao doéng doi voi cac dai phan tr sinh hoc bang
cach hinh thanh phutc hop ergothioneine-déng oxy
hoa khtt [4]. Cho dén nay, khong cé su téng hop
ergothioneine nao dugc phat hién & dong thuc vat
bac cao, ké ca con nguoi [5]. ESH da duoc sinh
téng hop boi Aspergillus oryzae (A. oryzae),
Saccharomyces cerevisiae. Aspergillus oryzae
duoc cong nhan 1a an toan dé san xuat duoc phim,
thuc phdm, duoc st dung cho viéc san xuat ESH
sinh t6ng hop [6]. C6 2 phan tng chinh trong sinh
téng hop ESH (1a hinh thanh lien két C-S oxy hoa
va phan tmg phan cat lién két C-S tiép theo, dan
dén chuyén nguyeén tir luu huynh tir cysteine hoac
y-glutamyl cysteine sang chuéi bén imidazole cta
histidine) [7]. Sinh téng hop ESH & Escherichia
coli (E. coli) khi tang cuong histidine, glutamate,
cysteine va methionine & E. coli plasmid (chta
egtD, egtB, va egtE/egtC duoc thu nhan tu
Mpycobacterium smegmatis) két qua thu duoc 24
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mg/L moi truong nudi cdy. Con duong sinh tong
hop ESH ban dau phat hién trong Mycobacteria,
con duong tao ESH ctia nam thi cysteine lam co
chat cho lIuu huynh. Co6 s bat ngo 13, ESH ciing
duoc téng hop theo phuong phap yém khi [8].
ESH quét cac goc hydroxyl dé ngan chan sy pha
hay ADN va su hinh thanh peroxyde lipit [9]. ESH
giup thai cac ion kim loai hoéa tri II [10], véi cac
cation kim loai hoa tri hai bao gom Cu* , Hg* ,
Zn* , Cd* , Co*, Fe* va Ni*, ESH duoc chung
minh lam giam thiét hai oxy héa & nhiéu loai dong
vat co va [11; 12]. Kha nang chong oxy hoda cta
ESH thong qua nhiéu co ché, bao gom: Loai bd
cac goc tu do, kim ham céc ion kim loai hoa tri II,
gay tro ngai cho viéc hinh thanh céc cytokine tién
viem (cytokine la modt nhém cac protein va
peptide, duoc cac co quan té chirc co thé st dung
nhu nhitng hon hop cac tin hiéu), anh huéng dén
qua trinh oxy hoa cua hemoprotein nhu
hemoglobin va myoglobin. ESH c6 thé dai dién
cho mot loai vitamin moi c6 vai tro sinh ly bao gém
bao vé té bao chong oxy hoa [13]. Do do, dé sinh
téng hop ESH c6 hiéu qua can x4c dinh cac yéu to
anh huong lén qua trinh sinh téng hop
ergothioneine béi ndm moc Aspergillus Oryzae
nhiam tao diéu kién t6t nhat cho qua trinh sinh
tong hop tao san pham, trong d6 3 axit amin
histidine, cysteine, methionine déng mot vai tro
rat quan trong. Qua trinh sinh téng hop duoc
nghién cttu trén moi truong phu phdm tinh bot gao
nham tan dung nguédn co chat ré tién giau dinh
dudng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

2.1.1. Vat liéu thi nghiém (nuoc gao)

Phu ph4dm (can bot gao) tir quy trinh san xuat
tinh bot gao duoc thu nhan co sé san xuat bot Tu

Nuong (s6 91, khom 2, phuong 2, thanh pho Sa
béc, tinh Dong Thap).
Thanh phan héa hoc phu pham tinh bot gao

(tinh theo can ban uot)

Thanh phan Ham luong (%)
bam téng 11,89+ 0,11
Gluxit 33,01+ 0,03
Chat béo 0,51 + 0,09
Tro 0,23 £ 0,06
Xo 0,18
Muéi khoang 0,54

Vo trau ctia laa IR 50404 dwoc mua tir Vién

Lua déng bang song Ctru Long.

Bao tit Asperillus oryzae (Koji spores -15
g/g6i) duoc mua tir Nhat Ban c¢6 mat s6 5 x 106
CFU/g.

2.1.2 Hoa chat

Histidine (An Do), Methionine ([Brc),
Cysteine, Pb(CH,COO0), 30%, Na,SO,, KH,PO,,
H,PO,, HNO, (Cong ty Xilong Scientific Co., Ltd;
Guangdong, Trung Quoc), Fehling A (CuSO, tinh
thé 69,28 g dinh muc dén 1.000 mL), Fehling B
(Kali natri tartrate 346 g dinh va NaOH muc dén
1.000 mL), (6-hydroxy-2,5,7,8
tetramethylchroman-2-carboxylic DTT
(Dithiothreitol), Serine, Ethanol, Acetic axit
(CH,COOH), Natrihydroxide (NaOH), Axit
chlohydride (HCI), Chuidn H,SO, (Merck, Duc)
(Merck, Dbtic), Acetonitrile (CH;CN) (Fisher, My),
Methanol (Cong ty TNHH Giai phap Hoéa hoc Vi
Na, thanh pho Hoé Chi Minh).

2.1.3. Thiét bi va dung cu thi nghiém

B6 phan tich HPLC (shimadzu, Nhat), ta a
(Ehret), may khuay tir (Heidolph, Germany), may

Trolox

axit),

do pH (inoLab), bép dién, can phan tich, buéng
cdy vi sinh vat, may lac a (Heidolph, Germany),
thiét bi khtt tring...
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2.2. Phuong phap nghién ctru

Bang 1. K& hoach thuc hién thi nghiém theo RSM

Mau HL histidine (mg/20 g) HL cysteine (mg/20 mg) | HL methionine (mg/20 mg)
1 60 60 60
2 60 120 0
3 120 120 60
4 120 0 60
5 60 0 0
6 120 60 0
7 60 60 60
8 60 120 120
9 60 60 60
10 0 60 120
11 60 0 120
12 120 60 120
13 0 60 0
14 0 120 60
15 0 0 60
16 60 60 60

2.3. Phuong phap chuin bj mau

Nguyeén liéu sau khi thu nhan vé phong thi
nghiém duoc triv dong & nhiét do -18°C + 2, xac
dinh do 4m nguyeén liéu biang phuong phap siy
dén khoi luong khong d6i. Pugc bé sung nudc dé
diéu chinh do 4m dén 56% va thay déi pH bing
NaOH 1M. Tiép theo, bot dugc gia nhiét bang bé
diéu nhiét & nhiét do 85°C khoang 60 phut dén khi
ho hoa tinh bot (bot chin) cho thém 20 - 25% trau
vao moi truong dé tao do xOp va tao nén nhing
khoang trong dé khong khi luu thong bén trong
moi truong mot cach dé dang [14], thit nghiém
tham do da thuc hién voi két qua 25% trau tron bot
tao thanh co chat nuoéi cay. Sau d6, can mau voi
khoi luong 20 g/mau (st dung keo thiy tinh dung
tich 250 ml) tién hanh tiét trung & nhiét do
121°C/15 phut, ti€p tuc d€ ngudi dén khoang 35°C
cdy chiing ndm moc va bd sung 3 chat cam tng
tién hanh nuoéi cdy trong moi truong tinh, & nhiét
do 30°C trong thoi gian 48 gior (Pong Thi Thanh
Thu (2003) [15] thoi gian nuodi moc tir 40 — 48
gi0 thi moéc c6 mau vang xanh) hay qua trinh 0
Koji biang ching nim méc A.oryzae voi thoi
gian 2 ngay khuin ty phat trién tot nhat, thuc
hién thu hoi mau lam mau thtt dé phan tich cac chi
tiéu.

2.4. Phuong phap phan tich

ESH duoc dinh luong bang sic ky léng hiéu
ning cao (HPLC). Ham luong Ergothioneine duoc
xac dinh theo phwong phap cia Wi Young Lee,
(2009) [16] va Yeongseon Jang va cs. (2016) [17]
voi nhitng stta d6i nho. Pau tién, 3 gam mau duoc
chiét xuat voi 27 ml etanol lanh 70% (chtta 0,1 mM
DTT). Va 1 mL 1.000 ppm MMI da duoc thém vao
lam chat chudn noi. Hon hop duoc dong nhat voi
toc do 400 vong/phut trong 3 phut (gitr & nhiet do
thap). Sau d6, huyén phu dugc lam lanh trong 30
phut va ly tam & 20.000 xg, 4°C trong 20 phut. Tiép
theo, phan néi phia trén duoc lam bay hoi & 50°C
dén kho. Sau d6, phan cin duoc hoa tan voi 1 mL
nuéc khit ion va 1 mL chi axetat 15% co ban, thém
vao 1 mL hexan. Tiép theo, hon hop ti€p tuc duoc
gitr lanh trong 30 phut va ly tam & 20.000 x g, 4°C
trong 20 phut. Cudi cung, phan ndi phia trén duoc
phan tich trén he thong HPLC Shimadzu duoc
trang bi dau do UV-Vis trén hai cot (cot 1: Supelco
C18, 250 mm x 46 mm X 5 puym va cot 2:
Lichrospher RP-C18 250 mm X 4 mm X 5 pym),
duoc phat hién & budc song 254 nm, 40°C. Ra giai
dang dong, toc do dong 0,7 mL/phut, pha dong
duoc stt dung gém co (A) la axit axetic (2,5% thé
tich) va (B) nudc khir ion (theo ti 1& 50:50) cac
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dung moi duogc tron & ap suat thap, thoi gian ria
giai cho moi mau 1a 40 phut. Ergothioneine tinh
khiét dugc stt dung 1am chat chudn dé hiéu chuan.

Kha nang khtr goc tuv do DPPH ctia dich chiét
duoc xac dinh theo phuwong phap ctia Fu and Shieh
(2002) [18] voi mot vai hiéu chinh nho, 3 g mau
duoc trich ly qua dém & -18°C véi 27 mL methanol.
Sau d6 thém vao 1 ml dung dich DPPH 0,1 mM
(pha trong methanol 99,5%), lic déu va dé yén
trong bong toi 30 phut. Mau luon duoc gitr tranh
anh sang truc tiép trong sudt qua trinh phan tich
bang cach hoc kin cac dung cu bang gidy bac va
khong m¢& deén khi thao tidc trong phong thi
nghiém. Do hap thu quang hoc duoc do & budc
song 517 nm. Kha nang khir goc tu do DPPH duoc
xac dinh theo cong thic sau:

DPPH (%) = 100 x (ACT - ASP)/ACT

Trong d6: ACT la d¢ hap thu quang hoc cua
mau trang khong chia dich chiét; ASP 1a do hap
thu quang hoc ctia mau c6 chia dich chiét [19].
Két qua thu duoc bai gia tri IC50 1a nong @6 dich
chiét cho kha nang khtr goc tw do DPPH 1a 50%.

Tt ti 1& % hoat tinh bat goc te do DPPH,
phuong trinh twong quan tuyén tinh duoc xay
dung, tir do xac dinh gia tri IC50 dé lam co so so

sanh kha nang khang oxy hoa gitra cAc mau. Mau
ma c6 gia tri IC50 cang thap thi hoat tinh khang
oxy héa cang cao.

2.5. Phan tich dit liéu

Cac s6 lieu duoc xtt ly bang phan mém Excel
va phan mém thong ke Statgraphics Centurion
XVI.

8. KET QUA NGHIEN CUU VA THAO LUAN

Anh huéng cta nong do ba axit amin
(histidine, cysteine, methionine) 1én kha nang sinh
téng hop ESH cua A. oryzae

Hinh 1. Su phat trién ndm méc A. oryzae trén moi
treong phu phdm tinh bot gao
(a: moi truong trudc nudi cdy; b: moi truong
sau nudi cay)

HL ESH thay doi theo su thay doi HL Cys va Met

430

390}

HL ESH mg/100g
(oY)
[
o

w
2
o

270k

HL Cys mg

HL ESH mg/100g
270,0-286,0
286,0-302,0
302,0-318,0
318,0-334,0
334,0-350,0
350,0-366,0
mEm 366,0-382,0
B 382,0-398,0
398,0-414,0
|
-

414,0-430,0
430,0-446,0

Hinh 2. Anh hudéng ctia ndng d6 hai axit amin (Cys va Met) lén sy thay d6i ham lvong ESH (ing/100 g)
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HL ESH thay doi theo su thay doi HL His va Met

390

370

350

HL ESH mg/100g

330

HL ESH mg/100g
B 310,0-322,0
322,0-334,0
334,0-346,0

346,0-358,0

358,0-370,0

370,0-382,0

382,0-394,0

60

HL His mg

394,0-406,0
HL Met mg

406,0-418,0
418,0-430,0

430,0-442,0

Hinh 3. Anh hudng ctia néng d6 hai axit amin (His va Met) lén sy thay di ham luong ESH (mg/100 g)

Ham luong axit amin histidine, cystein va ham
lwong methionine cé gia tri tir 0 - 120 mg ¢o tac
dong dén kha nang sinh téng hop ham luong ESH
khi nudi cdy nam moc A. oryzae trén moi truong
phu pham tinh bot gao cé su khac biét co y nghia &
muc 5% va anh huong dén kha nang sinh tong hop
ESH tir nAm moc A. oryzae, cung vé6i viéc ting
ham luong Histidin thi viéc tang ham luong
methionine cting lam tang ham luong ESH, tuwong
tuw voi két qua nghién cttu cia Wi Young Lee va cs
(2009) [16] ESH dat gia tri cao nhat voi cac ti lé 3

axit amin histidine: cysteine: methionine tuwong
ung la 120 mg: 52,51 mg: 90,80 mg tao ra ham
lwong ESH 446,79 mg/100g (hinh 2 va 3).

Hinh 3 cho thay, khi ham luong histidine cang
tang thi ham luong ESH duoc sinh ra tang dan tu
314,08 mg/100 g lén 395,62 mg/100 g (1,26 lan &
muc histidine 0 mg), tang tir 300,74 mg/100 g lén
429,79 mg/100 g (1,43 1an & muc histidine 60 mg),
tang tir 351,44 mg/100 g lén 460,96 mg/100 g
(1,31 1an & mtc histidine 120 mg).

HL ESH thay doi theo su thay doi HL His va Cys

500
a7of
440[

a410[

HL ESH mg/100g

380[

350

320

HL His mg

HL ESH mg/100g
320,0-338,0
B 338,0-356,0
356,0-374,0
374,0-392,0
392,0-410,0
410,0-428,0
Il 428.0-446.0
I 446.0-464.0
464,0-482,0
I 482,0-500,0

HL Cys 'mg 500,0-518,0

Hinh 4. Anh huéng ctia ndng d6 hai axit amin (His va Cys) lén su thay d6i ham luong ESH (mng/100 g)

60
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Hinh 4 cho thdy, du taing ham luong Histidin
nhung néu ham luong Cystein thap thi ham luong
ESH ciing thap, do d6 dé tang ham luong ESH can
tang axit amin Cystein. Tuy nhién, néu tang ham

luong Cystein qua cao cung véi su thay déi ham
lwong Methionin thi ham luong ESH dat cuc dai &
ham lwong cysteine: methionine tuong ung la
52,51 mg: 90,80 mg, sau d6 sé giam (hinh 2).

IC50 pL/mL Thay doi theo su thay doi HL His va Met

170
160Ff

150[

IC50 pL/mL

140Ff

130k
20

IC50 pL/mL

130,0-134,0
Il 134,0-138,0
138,0-142,0
142,0-146,0
146,0-150,0
150,0-154,0
154,0-158,0
158,0-162,0
162,0-166,0
166,0-170,0
170,0-174,0

Hinh 5. Anh hudéng ctia ndng d6 hai axit amin (His va Met) lén su thay d6i gié tri IC,, pL/mL

Hinh 5 cho thdy, khi ham luong histidine cang
tang thi kha nang khéang oxy hoa ting dan thé hién
& gia tri IC50 gidam dan (kha nang khang oxy hoa
cang cao thi luong IC50 cang thap) te 171,13
pL/mL dén 153,69 pL/mL (1,11 lan ¢ mic
histidine 0 mg) giam tir 213,69 uL/mL dén 129,36
pL/mL (1,65 1an & muc histidine 60 mg), giam tir
156,99 uL/mL dén 131,64 pL/mL (1,19 lan & muc
histidine 120 mg). Kha niang khang oxy hoéa thé
hién qua gia tri IC50 tit ndm moc A. oryzae c6 ham
luong toi wvu & nong do histidine: cysteine:
methionine tuong tng la 120; 49,35 va 72,65 mg
voi gia tri IC50 1a 120,22 pL./mL voi sy kKhac biét
nay co y nghia thong ké & muc 5%

Nhiéu nghién cttu cho thay, con duong sinh
téong hop ESH can thiét c6 su tham gia ctia 3 loai
axit amin vdo qua trinh sinh tong hop. Theo
Nguyén Duc Luong (2004) [14] co chat cam tmg
duoc xem nhu yéu to rat quan trong dung dé diéu
khién qua trinh sinh tong hop enzyme tir vi sinh
vat. Khi cho co chét vao moi truong nudi cay voi
liéu lwong tang dan thi kha ning tong hop enzyme
cam tng sé tang dan, dén mot luc nao dé qua trinh
nay sé chtng lai va thim chi sé giam do hién
tuong tang ap suat thdm thau boi co chat gay nén,

cho nén chat cam tng chi can thiét & mot nong do
nhat dinh.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Két qua khao sat anh huéng ctia nong do 3
axit amin (histidine, cysteine va methionine) b6
sung vao moi truong nudi cay sinh téng hop ESH
tt ndm moc A oryzae dat t6i wu & nong do
histidine: cysteine: methionine twong ung la 120,
54,38 va 83,04 mg, néng do t6i ru ctia 3 axit amin
nay duoc stt dung lam chat cam tng dé tao ra ham
lwong ESH 1a 446,03 mg/100 g chat kho.

4.2. Kién nghi

Nén khao sat kha nang sinh téng hop ESH
trén cac ngudn nguyen liéu khac va nhiéu loai vi
sinh vat khac nhau.

Ung dung b6 sung ergothioneine vao cac san
phiam thuc phdm dé han ché oxy hoa ctia nhiéu
loai san pham thuc phdm khac nhau.

LOI CAM ON

Chiing toi xin gui loi cdm on chan thanh dén
lanh dao, cdc dong nghiép va cdc ban sinh vién
Truong Pai hoc Tra Vinh va Truong Pai hoc Can
Tho. Nghién ciu nay duwoc tai tro mot phan boéi Dur
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DETERMINATION AFFECTING OF 3 ACID AMIN HISTIDINE, CYSTEINE,
METHIONINE ON THE BIOSYNTHESIS OF ERGOTHIONEINE BY THE Aspergillus
oryzae ON RICE FLOUR BY-PRODUCTS

Nguyen Thi Hong Tham!, Phan Thu Ba?,
Nguyen Thi Le Ngoc?, Nguyen Cong Ha? Duong Bich Ngoc?
! Post Harvest Technology Center — School of Agriculture-Aquaculture — Tra Vinh University
? [nstitute Of Food and Biotechnology
*Center of Excellence in Learning Resources and Innovation
Summary

Aspergillus oryzae is a microorganism that is quite familiar to humans, especially it secretes
ergothioneine (ESH) within the ability to Antioxidant, anti-inflammatory, anti-UV, anti-radiation and
has a role in many diseases. Using response surface method (RSM) to set up the experiment to
determine the effect of the concentration of additional inducers on the biosynthetic culture medium.
The study was carried out on rice starch by-product medium, to improve the content of ergothioneine
biosynthesized by Aspergillus oryzae, the factor affecting biosynthesis were investigated including the
ratio of three inducer amino acids were histidine, cysteine, and methionine with concentrations
ranging from 0 to 120 mg/20 g of sample. The results showed that when adding 03 amino acids
histidine: cysteine: methionine with the corresponding ratio of 120 mg: 54.38 mg: 83.04 mg, the
optimal ESH content was 446.03 mg/100 g dry matter after biosynthesis by A.oryzae.

Keywords: Ergothioneine, antioxidant, Aspergillus oryzae, biosynthesize.
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NGHIEN CUU XAC BINH NGUON CAC BON PHU HOP
LAM NGUYEN LIEU BE NANG CAD TY LE CHUYEN HOA
BIOFLOC TRONG AO NUGI TOM THE SIEU THAM CANH

Tran Quang Ngoc', Pang Mai Thu Thiy’,

Nguyén Thi Quang’, Nguyén Thanh Trung?, Hira Ngoc Phuc?

TOM TAT

Dé gidm hé so chuyén héa thitc an va giam thiéu luong chat thai, ngudn cac bon t6i wu nhung sin co
va ré tién can duoc nghién cttu dé€ ing dung tao sinh khéi biofloc. Thi nghiém xac dinh nguon cac bon
phtt hop 1am nguyén liéu gém 2 nghiém thitc: NT1 dung glycerol; NT2 dung mat ri duong. Déi tuong
nghién ctru: tom thé chan trang, kich c& giong tha 1-1,2 g/con, dién tich ao thi nghiém 1.250 m? mat
do 200 con/m?, thoi gian 60 ngay. Két qua, kich c& tom thu hoach & nghiém thuc 2 (22,17 g/con) cao
hon nghiém thitc 1 (21,83 g/con) su khac biét khong co y nghia (p>0,05). Ty 1é s6ng tom nuodi dat trén
92%, FCR < 1 va su khac biét gitta 2 ngudn nguyén liéu cung cip cac bon 1a khong co y nghia (p>0,05).
Nang sudt va san luong & nghiém thitc 2 cao hon nghiém thitc 1 nhung su khac biét khong cé y nghia
(p>0,05). Do d6, khuyén cao cé thé stt dung glycerol hodc mat ri duong dé bé sung cho ao nudi nhim
gay biofloc, liéu luong tuy thudc vao luong thirc an cho tom an. Tuy nhién, mat ri duong 13 ngudn
nguyeén liéu sin c6 tai dia phwong nhung can kiém tra chat luong mat ri dwong (ham luong cac bon
>35%, khong chira tap chat, khong st dung hoa chat dé tdy mau trong qua trinh san xuat) trudc khi ste

dung.

Tir khéa: Mat ri duong, nguon cdc bon phu hop, nuéi tom thé siéu tham canh.

1. BAT VAN BE

Vao dau nhitng nam 2000, cong nghé biofloc
(BFT) duoc nghién cttu tng dung muc dich nuoi
tom nham han ché trao ddi nuéc trong cac hé
thong nuoéi tom cong nghiép. Hon nita, biofloc con
la hon hop giau protein, do d6 c6 thé nhu mot
ngudn thic an cho tom nudi [1]. So véi cong nghé
xtt Iy nudc thong thuwong, BFT giam chi phi xtr ly
nuoc khoang 30%, hiéu qua st dung thirc an giam
gap doi trong cac hé thong BFT khi so sanh véi
cac ao thong thuong va no tré thanh cong nghé
ung dung trong nuoéi tom véi chi phi thap, phat
trién bén vimg nghé nuoi tom [2]. Theo Nguyén
Thi Thu Hién va cs (2014) [1]. BFT duoc hiéu la
st két hop nuoi vi khuédn di dudng, vi khuan va cac
vi sinh vat khéac tap hop thanh khoi, phat trién lo
ltmg trong ao nudi. Sinh khéi vi sinh vat phat trién
khong chi nho vao chat thai hitu co (chat thai cta

! Cong ty TNHH Théng Thuén
3 Vién Nghién ctru Nudi trdng Thuy san 1T
Email: ngocinve@yahoo.com

tébm nudi va thirc an thira) ma con cé ca chat thai
vd co (ammonia, nitrite, phosphate...). Cac hop
chat dinh duong trong nuéc duoc chuyén hoa vao
vi sinh vat, loai bé dinh duong thtra trong nudc [3].
Ngoai ra, BFT con lam gidm t6i da sy xuat hién
cta dich bénh dom trang trong ao nuéi xuéng dudi
5%, san lwong tom nuoi tang tie 5 - 10%, kich co tom
16n hon it nhat 2 g/con, chi phi san xuat thap hon
ttr 15 - 20%, cac thong s6 moi truong rat 6n dinh
khi thoi tiét thay déi so voi ap dung quy trinh nuoi
thong thuong. D€ giam hé s6 chuyén hoda thirc an
va giam thiéu luong chat thai, ngudén cac bon to6i
uwu nhung sén cé va ré tién can duoc nghién ctu va
tmg dung. Nhu vay, dé c6 ngudn cung cap cac bon
tot hon, can xem xét 2 van dé chinh: (1) nghién
ctru xtr ly tach bot cac tap chat trude khi dua vao
stt dung doi voi ngudn cac bon mat ri duong hoac
chon loai mat ri duong chat luong cao hon; (2)
Nghién ctru st dung nguon cac bon thay thé
glycerol.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Tom thé chan trang co6 kich co 1 - 1,2 g/con
duogc tha véi mat do 200 con/m?, dién tich ao thi
nghiém 1a 1.250 m? va thoi gian thi nghiém 1a 60
ngay.

Nguén cac bon khac nhau dung trong thi
nghiém géom: glycerol (nguon goc Trung Qudc),
mat ri duong (nguodn goc Viet Nam).

2.2. Bo tri thi nghiém

bia diém: Khu nuoi tom cong nghé cao thudc
Cong ty TNHH Thong Thuan.

Bo tri thi nghiém: Thi nghiém gém 2 nghiém
thiec, glycerol va mat ri duong. Moi nghiém thic
duoc 1ap lai 3 1an trong 3 ao nuoi.

Thoi gian bat dau chudn bi nudc can st dung
biofloc moéi lién tuc 5-7 ngdy dén khi sinh khoi
biofloc dat >5 mL/L thi bat dau tha tom. Duy tri
sinh khoi biofloc trong ao tit 5 - 15 mL/L. B6 sung
nguodn cac bon khac nhau bang 20% luong thic an
hang ngay.

Sinh khoi biofloc ¢ 2 nghiém thtc st dung 2
loai nguyén liéu khac nhau la glycerol va mat ri
duong dé cung cap nguon cac bon cho ao nuoi,
dam bao ty 1¢ C/N = 12 cho két qua sai khac
khong c6 y nghia (p>0,05). Phuong phap tinh
luong cac bon bé sung dé dat ti 1é C/N = 12 1a
thém 0,5-1 kg ngudn cac bon khac nhau cho mdi
kg thitc an duoc st dung [4].

2.2.1. Phurong phap gay biofloc moi

St dung thung phuy nhua (200L) dé 0 hon
hop gém 150 L nuoc ao + 3 kg thiec an No s6 0 + 10
L nguén cac bon khac nhau + 5L EM-1 +50 g men
NITRO. Suc khi manh hén hop trong 24 gio, khi
thdy bot triang ndi day mat thing va mui mat
duong giam di nhiéu thi bom hon hop xudng ao.

2.2.2. Phuong phap gay EM-1

Men EM - Goc thanh phan: (Lactobacillus,
Bacillus), mat do 1,5x10° (cfu/mL), khong st dung
EM - Goc dé tat truc ti€p vao ao ma phai nhan sinh
khoi len EM - 1 moi st dung.

Cach nhan sinh khoi EM-1: 1 L EM - Goc + 1
kg ngudn cac bon khac nhau + 18 L nudc. Dong
kin, i yém khi hon hop, sau 3 - 5 ngay thi c6 thé st
dung.

Cach str dung: tat truc ti€ép EM-1 vao ao, liéu
dung 10 L/1.000 m®.

* Phuong phap duy tri biofloc:

EM-1 (Lactobacillus, 10° cfu/mL, Bacillus sp., 10°
cfu/mL), liéu lwong:10 L/1.000 m®/ngay;

Men NITRO (Nitrosomonas. 10° cfu/g), liéu
luong: 100 g/1.000 m?;

Men BIO-BAC (Bacillus sp., 10° cfu/mL), liéu
luong 100 g/1.000 m®.

2.2.3. Phuong phap xit Iy sur co biofloc

Sinh khéi biofloc gidam <5 mL/L: Can bd sung
biofloc moi va nguén cac bon khac nhau.

Sinh khoi biofloc ting >15 mL/L: Giam thtc
an, tang cuong thay nudc, ngung bd sung nguon
cac bon khac nhau.

Dau hiéu dé nhan biét sinh khoi biofloc 6n
dinh trong ao la bién d0 dao dong pH sang va
chiéu <0,2. Néu bién do dao dong pH > 0,2 thi can
c6 bo sung biofloc méi dé tiang sinh khoi biofloc va
stt dung EM-1 vao ban dém dé lam giam mat do
tdo trong ao.

2.3. Phuong phap theo doi bién dong ctia cac
yéu t6 moi truong

Céc chi tiéu danh gia: Diéu kién moi truong ao
nuodi (pH, DO, nhiét do, do kiém, do man, NH.,-N
va sinh khéi biofloc), cac chi tiéu tang trudng, cac
chi tiéu ky thuat.

Tat ca cac mau duoc c6 dinh va chuyén veé
phong thi nghiém cta Cong ty TNHH Thong
Thuan dé phan tich cac chi tiéu.

Kiém tra thé tich biofloc (mL/L): St dung
phéu imhoff loai 1 L (lay 1 L nudc ao tai vi tri c6
suc khi; dat phéu yén tinh trong 30 phut; xac dinh
thé tich hat floc dwa vao thang do trén phéu
Imhoff). Sau 15 ngay nudi, tién hanh kiém tra ting
trudng 10 ngay/lan, méi lan can 30 con, lay gia tri
trung binh.
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Bang 1. Cac chi tiéu moéi tredng ao nudi

TT Chi tieu Tan suat thu mau | Phuong phap phan tich mau
1 |pH 2 lan/ngay testkit pH

2 | DO 2 lan/ngay testkit SERA

3 | Nhiet do 2 lan/ngay Nhiét ké rugu 0-50°C

4 | Do kiém 7 ngay/lan SMEWW 2320-B

5 | Do min 7 ngay/lan Khuc xa ké

6 | NH;-N 7 ngay/lan SMEWW 4500-NH,-F

7 | Sinh khoi biofloc | 1 1an/ngay Phéu imhoft

Ve-wd

Téc do tang truong tuyét déi (DWG): DWG (g/ngiy) = -

LaWe = Lowd

Toc d6 tang truong tuong doi (SGR): SGR (% /ngay) = —— x 100
Trong do:
Wad 1a khéi luong tom ban dau;
We 1a khoi luong tom khi két thuc thi nghiém;
t 1a thoi gian tién hanh thi nghiém.

{50 vom thu cuoi thi nghiém + 50tom bithu lam mzu dinh ky)

Ty le song ctia tom (%) = x 100

50 tom tha ban dau
Hé s0 tiéu ton thirc an (Feed Consumption Rate):
Khoi lirong thirc &n vom (kg
FCR =

(Khoi lwvong tom thu hoach + Khoi lwveng tom chet) - Khoi lvongtom giong (kg)
- ~ N S-. 1 : .. _.. .
Nang sudt (tin/ha) = 22 Z2ELE0)

2.4. Xt Iy s6 lieu

Céc s0 lieu duoc tinh toan gia tri trung binh,
do lech chudn bang phan mém Excel; so sanh su
khac biét gitta cac nghiém thic theo phuong phap
phan tich ANOVA mét nhan t6 voi phép tht LSD

Dién tich (ha)
bang phan mém SPSS 160 & mtc y nghia
(P<0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. biéu kién méi truong ao nuodi

Sau thoi gian thi nghiém, cac két qua theo doi
moi truong nudc trong cac ao nuodi duoc thé hién &

bang 2.
Bang 2. Bién dong ctia cac yéu t6 moi tredmg nudc trong cac ao nudi thir nghiém
. Nghiém thtc
Chi ti¢ Thoi did .
rhed ordiem Nghiém thtc 1 Nghiém thtc 2
0 Sang 7,7-8,4 7,8-8,3
P Chiéu 7,8-8,4 77-82
, Sang 29,56+ 0,3 29,16+ 0,3
Nhiét @o (°C : ’ 2 2 ’
ietdo (O Chiéu 30,18+ 0,2 29,98+ 0,7
Sang 46+0,5 45+0,5
DO (mg/1) Chiéu 53+ 0,2 54+ 04
S (%o) Sang 25,0 - 28,0 25,0 28,0
NH, (mg/L) Sang 0,15+ 0,007 0,10 £ 0,007
1A Sang 127,4+0,1 137,4+0,1
Do kiém (mg/1) Chiéu 1351+ 0,7 1451+ 0,7

So’ lieu & bang Ia gi tri trung binh (M) + sai s6 chudn (SE - Standard Error). Nghiém thuc 1:
glycerol (nguoén goc Trung Quoéc),; nghiém thirc 2: mat ri duong (nguon goc Viét Nam).
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Hé thong ao nuoéi thi nghiéem duoc st dung
chung nguén cung cap nudc, ché do cham soc va
quan ly nhu nhau. Do d6, mot s6 yéu t0 moi
truong nhu: pH (7,7 - 8,4), d0 man (25 - 28 ppt),
DO (5,0 - 5,9 mg/L), sai khac khong c6 y nghia &
cac ao thi nghiém. Cac yéu t6 moi truong déu nam
trong khoang thich hop cho tom sinh truéng, phat
trién.

Dong vat bién nhiét (mau lanh) khong c6 co
ché diéu chinh nhiét do co thé. Do song trong moi
truong chat 16ng nén nhiét do co thé bi bién doi
(thu dong) theo nhiét do moi truong, moi loai thiy
san ciing c¢6 nguong nhiét do t6i wu cho qua trinh
phat trién ctia chung. Nhiét do thich hop cho tom
ter 25 - 32°C [5].

bo kiém trong ao nudi dao dong 125,3 - 161,1
mg/L nam trong nguong thich hop cho su phat
trién cta tom. D¢ kiém 1a tong ham luong cac chat

khoang calci, magie, kali ...¢0 dang mu6i carbonate
(CO,) va bicarbonate (HCO;) trong d6 quan trong
nhat 1a hai muéi canxi carbonate (CaCO,) magie
carbonate (MgCO,) budc cé trong nudc ao hoac
trong thitc an dé lam cing vo tom trong qua trinh
1ot x4c va 6n dinh pH. D€ tom thé song va phat
trién tot thi do kiém tir 120 — 160 mg/L. Khi do
kiém < 60 mg/L hoac >200 mg/L tom sé kho 1ot
xac hoac khong 16t xac duoc [3].

3.2. Panh gid cic chi tiéu ky thuat vé ting
truong va ty 1é séng, hé sd tiéu tén thirc an

Sau thoi gian thi nghiém, kich c& tom thu
hoach & nghiém thac 2 (22,17 g/con) cao hon
nghiém thic 1 (21,83 g/con), sai khac khong co y
nghia (p>0,05). Két qua danh gia cac chi tieu ky
thuat vé tang truéng va ty lé song, hé so tiéu ton
thiec an duoc thé hién & bang 3.

Bang 3. Panh gia cac chi tieu ky thuat & thi nghiém ngudn cung cép cac bon

Chi tiéu Nghiém thtc 1 Nghiém thtc 2
Kich co giong tha (g/con) 1,17 +£ 0,06 1,17 + 0,06
Kich c& thu hoach (g/con) 21,83+ 0,29 22,17+ 0,29
DWG (g/ngay) 0,34 + 0,006 0,35+ 0,006
SGR (%/ngay) 4,88 +0,11 49+0,11
Ty lé song (%) 93,00 + 2,00 92,83+ 0,76
FCR 0,96 +0,13 0,97 £ 0,03

Toéc do tang trudng tuyéet doi va toc do tang
truong twong d6i cta tom nuoi tai nghieém thuc 2
cao hon nghiém thuc 1.

Ty lé song tom nuoi dat duoc 92,83 - 93,00%, su
khac biét khong y nghia (p>0,05).

FCR cuta 2 nghiém thac dat 0,96 - 0,97, su khac
biét khong y nghia (p>0,05).

So sanh céc chi tiéu tang truong, ty 1é song va
FCR gitta 2 nghiém thitc c6 su khac biét khong y
nghia. Do do, khuyén céo c6 thé str dung glycerol
hoac mat ri duong dé bé sung cho ao nu6i nham
gay biofloc, liéu luong tuy thudc vao luong thitc dn
cho tém an.

Liéu luong b6 sung can phai duoc tinh toan dé
dam bao ty le C/N = 12 (nguédn cac bon duoc bd
sung dinh ky 3 ngay mot lan (hoac hang tuan),
néu biofloc phat trién véi nong do dam dac, co thé
kéo dai thoi gian bé sung cac bon c6 thé khoang 2
tuan/lan. Doi voi thic an do dam cao 42% protein,

b6 sung cac bon vdi tan suat khoang 3 ngay/lan),

phu hop voi luong thitc an cung cép cho tom hang

ngay.

3.3. Panh gia ning suit va san luong & thi
nghiém nguén cung c4p cac bon

Két qua theo doi va danh gia nang suat va san

luong cta ao nudi & cac nghiém thuic dugc thé

hién & bang 4.

Bang 4. Danh gia ning suit va san leong & thi
nghiém ngudn cung cip cac bon

Chi tieu

Nghiém thtc 1

Nghiém thc 2

San luong (kg)

5.075+61

5.145+103

Nang suat (tan/ha)

13,5

13,7

San luong & nghiém thac 2 (5.145 kg) cao hon
nghiém thac 1 (5.075 kg), sai khac khong co y

nghia (p>0,05).

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023

67




KHOA HOC CONG NGHE

Tuong tu nhu vay, nang suat & nghiém thic 2
(13,7 tan/ha) cao hon nghiém thuc 1 (13,5
tan/ha), sai khac khong cé y nghia (p>0,05).

Mbi nguon nguyén liéu c6 nhitng uwu, nhuoc
diém riéng:

- Glycerol: Nguyén liéu tinh khiét, nhap khau
Trung Qudc; nhung gia thanh cao, van chuyén kho
khan.

- Mat ri duong: Nguyén liéu san cé tai dia
phuong nhung chat luong khong tinh khiét. Can
kiém tra chat luong mat ri duong truéc khi st
dung (ham luong cac bon >35%, khong chia tap
chat, khong st dung hoéa chat dé tdy mau trong
qué trinh san xuat).

3.4. Thao luan

Két qua nghién cttu nay ciing twong déng voi
nhimg chi s6 da cong bo tai bao cao két qua thuc
hién dé tai "Nghién cuu ung dung cong nghé
biofloc nuoi thim canh tom he chan tring
(Litopenaeus vannamei)". Dé tai da xac dinh duoc
nguodn cac bon hop ly, ti 1é C/N = 12 thich hop
duy tri biofloc, qui trinh theo doi va bd sung cac
bon; nang suat tom nuoi dat 17,6 tdn/ha/vy; FCR
giam 20% so voi qui trinh nuéi tham canh tai dia
phuong [1].

Thi nghiém nghién ctu sy da dang vi sinh vat
hinh thanh trong biofloc, duoc san xuat tir ba
ngudn cac bon (glucose, tinh bot va glycerol). Két
qua chi ra rang nguon cac bon co6 thé anh huéng
dang ké dén thanh phan loai vi sinh vat, cau trac
ctia biofloc va s luong mam bénh. Do d6 viéc lua
chon nguon cac bon duoc st dung trong cong
nghé biofloc 1a rat quan trong [6].

Viéc nang cao kha niang chuyén hoa, gia ting
mat do va chat luong biofloc sé lam giam duoc
thitc an cho tom nuoi dan t6i gidm he so thic an
(FCR < 1), dong thoi giam thiéu chat thai.

Ty 1é C/N trong nuoi thim canh tom thé chan
traing tng dung cong nghé biofloc la C/N = 12,
ngudn cac bon duoc st dung t6t nhat 1a mat ri
duong [1]. Tuy nhién, mat ri duong la san phdm
phu ctia cac nha may nén da s6 con chita nhiéu tap
chat. Van d@é can duoc gidi quyét la xt ly loai b
tap chat hoac chon nguén mat ri duong khong cé

tap chat. Kiém tra chat luong mat duong trudc khi
stt dung (ham luong cac bon >35%, khong chira tap
chat, khong st dung hoéa chat dé tdy mau trong
qua trinh san xuat).

Két qua cua cong trinh 1a co thé dung mat ri
duong thay thé ngudn cac bon an toan va c6 hiéu
qua hon glycerol.

4. KET LUAN

Mat ri duong 1a ngudn cac bon sin co, hiéu
qua st dung khong co sy khac biét so voi glycerol
khi st dung 1am nguyén liéu b6 sung ngudn cac
bon cho ao nudi nham gay sinh khéi biofloc do dé
c6 thé 1am nguédn cac bon thay thé, tuy nhién can
loai bo cac tap chat trudc khi sit dung. Liéu luong
st dung tuy thuoc vao lugng thirc an cho tom an.

LOI CAM ON

Noi dung nghién ciu cua cong trinh nam
trong chuong trinh thuc hién Du dn: “Ung dung
cong nghé nuoi da cap két hop cong nghé biofloc
nuoi siéu tham canh tom chan trang (Litopenaeus
vannamei). Trong qud trinh thuc hién dir an, nhom
nghién cuu da nhan duoc nhiéu sw gitip do cua cdc
10 chutc va c4 nhan, xin chan thanh cam on suw gitp
do quy bau do. Nhom tic gid xin chan thanh cam
on Bo Nong nghiép va Phat trién Nong thon, da
quan tam chi dao va tao diéu kién thuan loi dé Dur
4n thuc hién ding noi dung va tién do. Xin chan
thanh cam on su hé tro, phoi hop cia Ban Gidm
doc Cong ty TNHH Thong Thuan va cdc dong
nghiép.
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RESEARCH TO IDENTIFY SUITABLE CARBON SOURCES AS RAW MATERIALS TO
IMPROVE BIOFLOC CONVERSION RATE IN SUPER-INTENSIVE VANNAMEI PONDS

Tran Quang Ngoc!, Dang Mai Thu Thuy’,

Nguyen Thi Quang’, Nguyen Thanh Trung?, Hua Ngoc Phuc?

Thong Thuan co.,ltd
? Research Institute for Aquacultutre No.3

Summary

In order to reduce feed conversion ratio and minimize waste, an carbon source that optimal, available
and inexpensive needs to be studied for the application of biofloc biomass. The experiment to
determine the suitable carbon source for research included 2 treatments: (treatment 1 (NT1) using
glycerol; treatment 2 (NT2) uses molasses. Research subjects: whiteleg shrimp, stocking size 1-1.2
g/individual, area of pond in experiment is 1,250 m?, stocking density 200 individual/m? duration of
60 days. Result showed that, the size of harvested shrimp in treatment 2 (22.17 g/individual) was
higher than in treatment 1 (21.83 g/individual) and there wasn’t significant difference (P>0.05). The
survival rate of shrimp reached over 92%, FCR < 1 and there was no difference between the 2 sources
of carbon in the ponds. Productivity and quantity of shrimp in treatment 2 were higher than in
treatment 1 but there was no significant difference (P>0.05). Therefore, it is recommended that
glycerol or molasses can be used to supply to the ponds to induce biofloc, the dose depends on the
amount of food that fed the shrimp. However, molasses is available material source at the local, but it
is necessary to check the quality of molasses (need to be carbon content >35%, no impurities, no
chemicals to bleach color in the production process) before use.

Keywords: Molasses, suitable carbon source, Super-intensive white-leg shrimp farming.

Ngudi phan bién: GS.TS. Truong Quéc Phu
Ngay nhan bai: 20/6/2023

Ngay thong qua phan bién: 25/7/2023
Ngay duyeét dang: 1/8/2023
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UNG DUNG VIEN THAM VA GIS NGHIEN CUU
BIEN DONG BUONG BO BIEN THANH PHO
NHA TRANG, TiNH KHANH HOA

TOM TAT

Le Thi Giang®’, Luu Thi Ngoc Diéu?

Nghién cttu nay nham muc dich danh gia bién dong duong bo bién tir nam 2000 dén nam 2020 tai
thanh ph6 Nha Trang, tinh Khanh Hoa. Nghién ctru da st dung dit liéu anh vién tham Landsat 7,
Landsat 8 va Sentinel 2B, dong thoi sit dung phuong phap tao anh ty s6 cung voi s hd tro ctia cac
chttc nang phan tich khong gian trong He thong thong tin dia ly (GIS). Két qua cho thdy, bién dong
duong bo bién thanh pho Nha Trang dang dién ra cuc b, dién tich bdi tu tap trung 16n tai mot sé khu
vuc nhat dinh 1a do yéu t6 nhan sinh. Phan 16n duong bo bién con lai hién tuong x6i 16 c6 dién ra
nhung khong 16n, chii yéu & cdp do trung binh, song song va dan xen véi boi tu, ty 1& x6i 16 va boi tu
gan x4p xi nhau va trai doc theo duong bo. Tuy nhién, tir nam 2000 dén nam 2020 dién tich x6i 1&
khong ngtmng tiang lén, dién bién phuc tap. Day 1a van dé dang leu tAm cho cac nha hoach dinh chinh

sach.

Tt khoa: Bién dong duong bo bién, vién tham, GIS, Nha Trang.

1. BAT VAN BE

Viét Nam 1a nudc c6 duong bo bién dai, c6
nhiéu ctra song 16m, 1a moi truong thich hop cho su
phat trién ctia hé sinh thai rimg ngip man. Ving
ven bién Viet Nam dai 3.260 km, trai dai qua cta
24 tinh, thanh pho, bao gdm 127 quan, huyén, thi
x4 va 6 thanh pho. Tai day dién ra hang loat cac
qué trinh tuong tac gitra dat lién va bién, gitra dong
luc ctia song va bién, gitta cadc qua trinh tu nhién
va con nguoi, ... Vung ven bién Viét Nam ciing
hung chiu nhiéu thién tai, tic dong da chiéu dén
diéu kién tu nhién va kinh té - xa hoi. Trong nhitng
thap ky gan day, tinh trang x6i 1& va boi tu bo bién
& ven bién Viet Nam dién ra kha phtc tap, & nhiéu
vung, gay hau qua nghiém trong [1]. Cuong do va
murc do x6i mon xay ra & moi tinh cting khac nhau.
Viéc ap dung cac cong nghé hién dai, trong do co
vién tham cho phép gidm chi phi va tiét kiem thoi
gian phat hién bién dong duong bo.

Khai thac st phan bé nuéc mat bang anh veé
tinh 12 mot chi dé quan trong trong vién tham.

"Hoc vién Nong nghiép Viét Nam

? Chi nhanh Vian phong Ping ky dit dai tai huyén Dién
Khanh, tinh Khanh Hoa

* Email: lethigiang@vnua.edu.vn

Nhiéu phuong phap khac nhau da duoc ap dung
dé phat hién va lap ban dé vung nudc, dac biét la
do su sdn co6 ctia mot loat cac cam bién vé tinh. Noi
chung, viéc phat hién ra nuoéc dua trén thuc té la
nudc hap thu manh meé birc xa t6i & cac budc séong
gan va trung hong ngoai.

Thanh pho Nha Trang c6 duong bo bién dai
44 km dang chiu nhiing tac dong 16n nhu bién doi
khi hau, tinh trang 6 nhiém méi truong bién, xam
nhap man, x6i 1& bo bién, nudc bién dan dién ra
ngay cang nhanh chéng.

Hién nay, cong nghé tich hop vién tham va
GIS la mot trong nhiing cong nghé hién dai dang
duoc tmg dung rong rai trong nhiéu linh viuc ¢ trén
thé gioi va ¢ Viet Nam. Cac tmg dung cta vién
tham va GIS trong linh vic giam sat tai nguyén va
moi truong da thé hién nhiéu wu diém hon héan so
vOi cac phuong phap nghién ctu truyén thong.
Dac biet 1a doi voi cong tac nghién cttu bién dong,
viéc nghién cttu biang cac phuong phap truyén
thong dé danh gia su bién dong ctia cac doi tuong
tu nhién voi sy tac dong ctia con nguoi doi héi chi
phi rat lon va mat nhiéu thoi gian. Nho do trum
phu khong gian rong lom, dit liéu da thoi gian, da
do phan giai, chu ky lap ngén thi cong nghé vién
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tham da giup toi wu hoa va chinh xac hoa cac két
qua nghién cttu trong linh vuc nay, ho tro dé xuat
cac giai phap vé quan ly san xuat va phat trién bén
vitng, dem lai hiéu qua rat 16n vé mat kinh té.
Nghién cttu ctia Nguyén Vian Trung va
Nguyén Vian Khanh (2016) [2], Trinh Lé Hung va
Vi Danh Tuyen (2013) [3] cho thdy, cong nghe
vién tham tich hop véi GIS 1a mot trong nhimg
cong nghé hién dai dang duoc tng dung dé
nghién ctu bién dong dudng bo bién tai Viet Nam.
Pham Quang Son va cs (2011) [4] da st dung anh
vién tham phan tich dién bién viing ven bién cira
Thuan An (tinh Thtra Thien Hué) trudc va sau tran
li lich st thang 11/1999. Két qua cho thay, voi su
tro gitp ctia vién tham da dé dang va nhanh chong
thay duoc su x6i 1 xay ra nghiém trong & mot so
dia diém cu thé va xoi 1& bo bién va boi tu luon
lach & céc ctra song Thuan An va Tu Hién de doa
st 6n dinh tu nhién ctia hé dam pha Tam Giang -
Cau Hai. Dao Dinh Cham va cs (2013) [5], da st
dung anh Landsat phan tich su bién dong cta bai
boi viing ctta song Pay. Két qua cho thay mot cach
dinh luong tuong doi vé toc do va dién tich boi tu -
x06i 16, nhat 1a khu vuc kho khan vé mat do dac nhu
ving ven bién ctra song Ba Lat. Tuy nhién, su khac
biét ciia nghién cttu nay véi cac nghién ctu trén
cht yéu 1a viéc st dung phuong phap phan tich
anh ty s0 qua cac kénh anh dé xac dinh su bién
dong duong bo bién. Muc dich 1a st dung anh
vién tham Landsat da thoi gian dé phan tich dién

bién duong bo bién thanh phé Nha Trang, tinh
Khanh Hoa. Dua trén toc do bién dong cua duong
bo theo thoi gian, da xay dung duoc so dé phan
ving x0i 16 va béi tu ctia thanh pho Nha trang, tinh
Khanh Hoa.

2. PHUONG PHAP NGHIEN CUU

2.1. Khu vuc nghién ctru

Thanh pho Nha Trang, tinh Khanh Hoa co
téng dién tich te nhién 1a 25.428,45 ha; dan so6
422.601 nguoi voi bo bién dai 44 km. Pac diém dia
hinh thanh phé Nha Trang da dang, phtc tap, bi
chia cat boi cac day nui an sat ra bién, ven bién 1a
dia hinh con cat, bai cat... da gop phan quy dinh
dién mao duwong bo kha phtc tap. Ngoai ra cac dac
trung thé nhuong ving ven bién va co ché song,
gio, thay triéu, dong chay bién... cing khong
nglmg tac dong lén dia hinh ven bo lam thay ddi
duong bo.

Nhitng nam gan day, do anh huéng cua bién
d6i khi hau, muc nuoc bién dang, duong bo bién
thanh pho Nha Trang 1a doi tuong chiu tac dong
truc tiép nhat.

2.2. Thu thap s6 liéu

Nghién ctu da thu thap anh Landsat 7,
Landsat 8 va Sentinel 2B duoc cung cap boi USGS
[6] (Bang 1), cac anh nay déu c6 do phtt may 0 - 5%
trén khu vic nghién ctru.

Bang 1. Thong tin dir liéu anh da thu thap

Do pha
STT Ma anh Loai ditlieu | Thoi gian © phan
giai (m)
1 |LE07_L1TP_123052_20001108_20170209_01_T1 Landsat 7 02:52:00 30
nasal
- - ~ —= S 08/11/2000
2 |LEO07_LITP_123052_20050412_20170115_01_T1 Landsat 7 02:51:17 30
nasal
- - ~ == S 12/4/2005
3 |LE07_LITP_123052_20100629_20161213_01_T1 Landsat 7 02:53:53 30
nasal
- - - S 29/06/2010
03:01:44
4 |LCO8_LITP_123052_20150923_20170403_01_T1 Landsat 8 30
23/9/2015
$2B_MSIL1C._20200507T030539_N0209_R075_T49PCP_202 , 03:20:21 |10 (Kenh 2,
5 Sentinel 2B
00507T064239 07/5/2020 | 3,4,8)
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Cac diém GCP cho cac nam 2000, 2005, 2015
va 2020 duoc chia thanh 2 nhom, trong d6 nhém 1
duoc stt dung dé phan 16p dat va nudc theo
phuong phap phan loai c6 kiém dinh va nhom 2 ¢6
duoc st dung dé danh gia do chinh xac két qua
anh phan loai. (Bang 2)
Bang 2. S6 luong cac diém GCP

biém GCP
Nam Nhom 1 Nhém 2 Téng
bat | Nuoc | bat | Nuoc
2000 | 67 100 100 120 387
2005 | 98 80 108 120 406
2015 | 100 80 104 130 414
2020 | 95 105 100 145 445

2.3. Xitly anh
Tién hanh xt Iy anh theo so d6 hinh 2.

Ping ky anh
File vector
v ranh giGi
Gop kénh Nha Trang
|—b Cit anh
v
Loc may

San phAm anh
sau khi xwr Iy

Hinh 2. So d6 cac budc xiz ly anh
Pang ky anh
Nguén anh thu thap dugc da duoc nan chinh
hinh hoc nén buéc nay duwoc bd qua trong qua
trinh thuc hién ctia nghién ctu.
GOp cdc kénh danh

Dir lieu anh tai vé duoc luu ¢ dinh dang *.tif
(geotiff) theo timg kénh phd rieng biét. Diéu nay
sé gay kho khian cho qua trinh cat anh khi phai
thuc hién trén timg kénh ctia mot canh gay ton
nhiéu thoi gian. Vi vay, viec ghép cac kénh anh lai
thanh mot anh duy nhat la viéc 1am can thiét. Dua
vao qua trinh chiét tach duong bo nhu da néu
trong phan phuong phéap, chi tién hanh gop cac
kénh anh c6 phuc vu cho muc dich nghién ctru cu
thé nhu sau:

- Anh Landsat 7: Kénh 1,2,3,4,5.

- Anh Landsat 8: Kénh 2, 3, 4, 5, 6.

- Anh Sentinel 2B: Kenh 2, 3, 4, 8, 11.

Cat anh theo khu vuc nghién ciru va loc may

Viéc cat anh giup cé duoc san phadm anh voi
dung lwong nhé hon, giup thao tac nhanh hon va
thé hién tap trung noi dung thong tin can nghién
cau.

Trong céac dit lieu anh tai vé co 2 canh nam
2005 va 2010 anh Landsat 7 bi 16i soc anh can duoc
stra 16i truoc khi cat. Loi nay la do tir ngay
31/5/2003 thiét bi Scan Line Corrector, bo phan
sensor diéu chinh huong bay trén vé tinh Landsat
7 da gap su co ky thuat, két qua 1a tat ca cac canh
Landsat 7 ETM* duoc thu nhan ké tir ngay
14/7/2003 dén nay déu & ché do “SLC—off” nghia
la xuat hién cac vét soc den. Phia Co quan Hang
khong va Vii tru Hoa Ky (NASA) da cung cap cong
cu Gapfill trong phan mém ENVI dé khac phuc
van dé nay [1].

Dé thuc hién cat anh, tién hanh chéng file
vector ranh gi¢i hanh chinh Nha Trang lén cac
anh can thuc hién sau d6 thuc hién viéc cat anh véi
su tro giup ctia phan mém ENVI (Hinh 3).

Hinh 3. Hinh anh truéc khi cit anh (a) va sau khi cit anh (b)
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X Iy may va béong may, theo thuat toan ctua
Candra va cs (2016) [7]. Cac anh vé tinh st dung
trong nghién cttu dugc chia thanh 2 nhém chinh:
Nhom cac anh tham khao (reference image - RI)
va nhom cac anh muc tiéu (target image - TI). Cac
anh muc tiéu la cac anh co6 chia cac pixels c6 may
va bong may, trong khi d6 anh tham khao 1a cac
anh khong bi anh huong ctia may va duoc st dung
dé thay thé cac pixels c6 may trong anh muc tiéu.
Noi cach khac, cac pixel khong chita may trong
anh tham khéo sé duoc st dung dé thay thé cho
cac pixels c6 may trong anh muc tiéu, voi gia thiét
rang su chénh léch va bién déi ctia bé mat déem
gitta anh muc tiéu va anh tham khao la khong
dang ké.

Quy trinh thanh Iip ban do bién dong duong
bo bién

Viéc thanh lap ban do bién dong duong bo
bién tir tu liéu vién tham duoc thuc hién theo quy

trinh & hinh 1.
Ban d6 hanh
chinh

File vector
ranh gi¢i Nha

Anh Landsat 7,
8, Sentinel 2

Tao anh t6 hop RGB

Anh B4/B2 (Landsat
7); B5/B3 (Landsat 8);
B8/B3 (Sentinel 2)

Anh B5/B2 (Landsat
7); B6/B3 (Landsat 8);
B11/B3 (Sentinel 2)

I
v
Anh ranh gi¢i duimg biy

Hinh 1. Quy trinh thanh 14p ban d6 bién dong
duong bo bién

Bén db bién déng

duimg bé bién

Stt dung phuwong phap vién tham dé xu ly,
phan tich cac dit liéu anh bang phan mém ENVI va

ArcGIS. Phuong phap chiét tach thong tin duong
bo 1a st dung t6 hop anh ty s6 B4/B2 va B5/B2 —
Landsat 7; B5/B3 va B6/B3 - Landsat 8; B8/B3 va
B11/B3 - Sentinnel 2B.

Hai doi twong dat va nudc sé duoc chiét tach
ttr cac anh ty s6 nay theo phuong phap phan loai
c6 kiém dinh va duoc danh gia do chinh xac dé
thuc hién cac budc tiép theo: Phuong phap phan
loai c6 kiém dinh 1a hinh thitc phan loai ma cac chi
tiéu phan loai duoc xac 1ap thong qua cac vung
mau va dung luat quyét dinh dua trén thuat toan
xac suat cuc dai (Maximum Likelihood):

-1
1 1
8100 = 1np(wp) — 5 1nlZl =5 (x— m)T > (x— my)

Trong d6: i l1a doi tuong phan loai; x 1a s6 kénh
phd; p(w;) 1a gia tri x4c xuat xay ra khi doi tuong o;
giong cac doi twong khac; IZ| la ma tran hiép
phuong sai ctia doi tuong o;; %%: 1a ma tran nghich
dao ctia doi twong o; m; 1a gia tri vector thay déi
phé.

Str dung cac diém GCP dé danh gia do chinh
xac vé vi tri khong gian. Tic 1a dua vao do chinh
xac toan cuc (Overall Accuracy) (T) va chi so
Kappa (k) nham danh gia su phu hop gitta nhimg
két qua xac dinh trén anh va thuec té.

Gia thiét n pixel duoc phan loai thanh k loai,
moOt ma tran sai s6 voi k hang va k cot dung dé thé
hién su pht hop gitta nhitng loai thuc trén mat dat
va nhimng loai giai doan.

Goi 0; 1a gia tri thé hién su phi hop ¢ hang i va
cot j ctia ma tran k*k, khi do téng theo hang 1a' S,
tong theo cot 1a S; G, j =1, 2, 3,... k) sao cho:
Yi-,0g =S, loai thuc t& T¥_, 0y =S, loai giai

dOén; E]f: 1 z}c: 1 OE = Er: 1 SI Z?le S[ = n.
Do chinh xac toan cuc (T) duoc xac dinh theo
John R Jensen (1996) [8]

350

T = x 100

n
Chi s6 Kappa (k) duoc xac dinh theo John R

Jensen (1996) [8]
T—E

K=——"

1—E
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Trong d6: E 1a dai luong thé hién sy mong
muoén (ky vong toan hoc) phan loai, nghia 1a E gop
phan uoc tinh kha nang phan loai chinh xac trong
qua trinh phéan loai thuc su.

Theo John R Jensen (1996) [8], gia tri chi so
Kappa (k) ndm trong khoang tir 0 - 1 va duoc phan
thanh 6 nguong twong tng véi 6 mic do tin cay,
chi tiét duogc thé hién & bang 3.

Bang 3. Thang danh gia d6 tin cay

ctia chi s6 Kappa (k)

Gia tri chi s6 Kappa bo tin cay
0,0<x<0,2 Do tin cay kém
02<x<04 Do tin cay trung binh - kém
04<x<0,6 Do tin cay trung binh
0,6<xk<0,8 Do tin cay tot
0,8<x<1,0 Do tin cay rat tot

k=10 Do tin cay tuyet doi

Két hop st dung anh t6 hop mau thuc (Red
Greeen Blue - RGB) dé kiém tra va hiéu chinh
nhiam han ché sai s6 mot cach hiéu qua [9], [10],
Sau khi da chiét tach duong bo cta cac giai doan,
da chéng xép ban do6 véi su tro giup cta phan
mém ArcGIS @€ tinh toan bién dong va thanh lap
ban do bién dong cac giai doan.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xay dung dir liéu hién trang duong bo
bién

boi voi anh vé tinh Landsat 7, cac anh ty so
B4/B2 duoc st dung cho khu vuc bo bién pht
thuc vat va anh B5/B2 duoc st dung cho khu vuc
bo bién phu dat d4; anh vé tinh Landsat 8 sé tuong
ung la B5/B3 va B6/B3 va anh vé tinh Sentinel 2B
sé tuong ung la B8/B3 va B11/B3. Viéc st dung
duy nhat mot kénh anh ty so sé dem lai thong tin
duong bo khong day da, cho nén dé khac phuc
can st dung két hop ca 2 kenh B4/B2 va B5/B2
doi voi anh vé tinh Landsat 7, B5/B3 va B6/B3 doi
v6i anh vé tinh Landsat 8 va B8/B3 va B11/B3 doi
v6i anh veé tinh Sentinel 2B sé thu dwoc cac thong
tin duong bo bién chinh xac hon cho tat ca cac do
che phu dat doc theo bo bién. Mot thuat toan da
duoc stt dung bang viéc két hop véi 2 kénh anh ty
sO trén dé giai quyét cac van dé nay [11] do la:

- Landsat 7: If (b4/b2) >= 1 then 1 else if
(b5/b2) >=1then 1 else 2.

- Landsat 8: If (b5/b3) >=
(b6/b3) >=1then 1 else 2.

- Sentinel 2B: If (b8/b3) >= 1 then 1 else if
(b11/b3) >=1 then 1 else 2.

Két qua thu duogc anh duong bo & ca khu vuc
phu thuc vat va dat da. Mat khac, sé thu duoc két
qua tuong tu khi st dung t6 hop 2 kenh B4/B2 va
B5/B2 d6i voi anh vé tinh Landsat 7, B5/B3 va
B6/B3 doi voi anh vé tinh Landsat 8 va B8/B3 va
B11/B3 doi v6i anh ve tinh Sentinel 2B bang cachs
st dung cong thic (B4/B2) + (B5/B2), (B5B3) +
(B6/B3) va (B8/B3) + (B11/B3) (Hinh 4).

1 then 1 else if

Hinh 4. Anh t6 hop nim 2010 (a) va 2015 (b)
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So sanh d¢ chinh xac cac két qua thé hién
ranh gi6i duong bo bién ctia ting phuong phap,
nghién cttu nhan thdy 2 phuong phap trén co do
chinh xac nhu nhau va cao hon so v6i phuong
phap chi stt dung duy nhat mét keénh anh ty so.

Thong tin duong bo duoc chiét tach bang cach
phan loai dat va nudc theo phuong phéap phan loai
phan loai c6 kiém dinh dua trén thuat toan xac
suat cuc dai (Maximum Likelihood). Pong thoi st
dung cac diém GCP thuoc nhém 1 dé phan 1op dat
va nuoc cho két qua anh phan loai, cac diém GCP
thuoc nhom 2 duoc stt dung dé danh gia do chinh
xac vé vi tri khong gian ctia két qua anh phan loai
cho 16p dat va nudc. Thay rang, két qua dat duoc
déu co do tin cay tot voi chi s6 Kappa (k) nam

trong khoang ttr 0,8 - 1, @6 chinh xac toan cuc (T)
tren 90,00% (Bang 4). Nguyén nhan anh huong
dén két qua danh gia do tin cay va do chinh xac la

@

do chinh ban chat cta cac doi tuwong c6 su tuong
déng nho dan dén nham 1an nén bi suy giam vé do
chinh xac.

Bang 4. Két qua danh gia do

chinh x4c anh phan loai

Nam |Kappa| Do chinh xac toan cuc (%)
2000 | 0,89 91,88
2005 | 0,90 92,24
2015 | 0,90 92,15
2020 | 0,91 93,43

Anh RGB duoc st dung dé kiém tra, stra chita
khu vuc thiéu thong tin va chua chinh xac, ban
chat cta qua trinh nay la su két hop gitta chiét tach
tw dong va chiét tach thia cong. Két qua xay dung
dit liéu hién trang duong bo bién thé hién chi tiét &
hinh 5.

o _x"“)_-)\ =
¢ i

~

\

%_

(b)

Hinh 5. Dudng b nam 2000 (a) va 2020 (b)

3.2. Thanh 1ap béan d6 bién dong duong bo

BAN DO BIEN DONG BUONG BO BIEN THANH PHO NHA TRANG T NAM 2000 - 2005

BAN DO BIEN DONG DBUGNG BO BIEN THANH PHO NHA TRANG TIF NAM 2005 - 2010

160 o0 15 0E 160 200
=
NINH HOA (

=g

@

(b)

Hinh 6. Giai doan 2000 - 2005 (a) va 2010 — 2015 (b)
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BAN DO BIEN DONG DUONG BO BIEN THANH PHO NHA TRANG TU NAM 2010 - 2015

BAN DO BIEN DONG DUONG BO BIEN THANH PHO NHA TRANG TUF NAM 2015 - 2020
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Hinh 7. Giai doan 2010 - 2015 (a) va 2015 — 2020 (b)

BAN DO BIEN DONG BUGONG BO BIEN THANH PHO NHA TRANG TU' NAM 2000 - 2020

=3

Hinh 8. Giai doan 2000 - 2020

Hinh 6, 7, 8 cho thdy, nhitng khu vuc ven bién
bi x6i 16 (thé hién mau dam) va béi tu (thé hién
mau nhat) trén ban d6 xuat hién & cac giai doan
khac nhau c6 sy xuat hién rai rac & mot so vi tri
khac nhau.

3.3. banh gia bién dong duong bo bién khu
vue nghién ciru tir nam 2000 - 2020

T hinh 6, 7, 8, véi sy tro giup ctia cong nghé
GIS, nghien ctru da thong ke duoc dién tich boi tu
va x0i 1o duong bo bién thanh pho Nha Trang qua
ting giai doan duoc téng hop & bang 5.

Bang 5. So sanh dién tich bdi tu va x6i 1& duong bé bién thanh phd Nha Trang qua ting giai doan

Xoi loy Boi tu
Giai doan Dién tich Trung binh nam Dién tich Trung binh nam

(m?) (m’/nam) (m?) (m’/nam)

2000 - 2005 1.010.258,81 202.051,76 1.894.702,57 378.940,51
2005 - 2010 733.698,79 146.739,76 1.899.241,82 379.848,36
2010 - 2015 1.215.129,92 243.025,98 1.182.140,32 236.428,06
2015 - 2020 2.345.061,08 469.012,22 714.307,08 142.861,42
Tong 5.304.148,61 265.207,43 5.690.391,80 284.519,59
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Bang 5 cho thay, giai doan 2000 - 2005, hién
tuong x0i 16 xay ra manh nhat tai phuong Vinh
Phuoc, Vinh Tho va xa Phuoc Dong, thanh pho
Nha Trang, sau do gidam dan, tuy nhién tir nam
2010 trd lai day hién tuong x6i 16 lién tuc tang.

Giai doan 2005 - 2010, phuong Vinh Hai, thanh
pho Nha Trang, c6 dién tich x6i 16 16n nhat. Khu
vuc ndy nhitng nam ti€p theo 1a 1 trong nhimng xa
phuong c6 dién tich x6i 16 & mitc cao trong khi
dién tich boi tu luon & nguong thap.

Hai giai doan 2010 - 2015 va 2015 - 2020 hién
tuong x0i 16 ting manh & hau hét cac xa, phuong
ven bién. Trong khi giai doan 2010 - 2015, 6/10 xa
phuong c6 dién tich x6i 1& nhiéu hon béi tu thi dén
2015 - 2020, 10/10 xa phuong ven bién déu co dién
tich x6i 16 nhiéu hon boéi tu. Pac biét, trong 5 nam
2015 - 2020 dién tich x06i 1& toan thanh phé da tang
gan gap doi so voi 5 nam trudc do (2010 - 2015).

3.4. Thao luan

Viéc tng dung cong nghé vién tham va GIS
trong nghién cttu bién dong duong bo bién la mot
phuong phap uu viét, tuy nhién né chi la cong cu
dé danh gia bién dong duong bo. D€ c6 két qua
chinh xéac, day du can cé kién thic chuyén sau vé
dia ly @€ phan tich, khao sat ky vé yéu to anh
huéng dén qua trinh bién dong nhu dia hinh, dia
chat va thay hai van (cu thé 1a song, dong chay va
thiy triéu). Tir do xac dinh chinh xé4c co ché va
nguyén nhan bién dong.

Sau khi phan tich bién dong duong bo va dé
xuat gidi phap, can dua ra gidi phap cho timg khu
vie, vi tri cu thé. D€ dua ra cac gidi phap phong
chong, khic phuc, gidm nhe tai bién can doi hoi
nhiéu linh vuc chuyén mon nghién ctru chuyén
sau.

Viéc xac dinh duong bo bién trén co so la ranh
gioi gitra dat va nuoc tai thoi diém chup anh sé ton
tai sai sO vé thuy triéu va séng, do dé can phai co
cach lam chi tiét va cu thé dé khac phuc sai s nay.

Khi st dung anh vién tham dé danh gia duong
bo, chit luong anh 1a rdt quan trong. Anh vién
tham c6 do phan giai cang cao thi do chinh xac sé
cang cao. Nghién cttu nay da st dung di liéu anh
vién tham mién phi, c6 do phan gidi trung binh.

Néu co diéu kién duoc tiép tuc nghién ctru sé phai
hoan thién hon khi tiép can nguén anh vién tham
do phan giai cao nhu anh IKoNos (1 m) hoac
Quickbird (0,6 m).

4. KET LUAN

Ung dung cong nghé vién tham va GIS trong
nghién cttu bién dong duong bo bién 1a phuong
phap wu viét nhat hién nay. Phuong phap xt ly,
phan tich va chiét tach thong tin duong bo 1a phu
hop voi dac diém ctia khu vue nghién ctru.

Tinh hinh x6i 16 va boi tu trén duong bo bién
thanh pho Nha Trang tir nam 2005 - 2020 v6i dién
tich x6i 1& khong ngung tang 1én véi cuong do cao
so voi nhimg nam trudc do, cu thé 1a tir 202.051,76
m?/nam (nam 2000) lén dén 469.012,22 m?/nim
(ndm 2020). Nhu vay trung binh moi nam su x46i 1o
dién ra la 265.207,43 m?/nam. Trong khi do6 tinh
hinh bdi tu dién ra giam dan theo giai doan ti
378.940,51 m*/nam (giai doan 2000 - 2005) xudng
142.861,42 m*/nam (giai doan 2015 - 2020). Nhin
chung, duong bo bién thanh pho Nha Trang hién
tuong x06i 16 dién ra khong lon, cht yéu ¢ cap do
trung binh, tuy nhién x6i 1& dién ra trén pham vi
rong, trai doc theo duong bo, ca trong nhitng khu
nghi dudng va dién bién kha phtrc tap.

Voi toc do nay thi du bao trong nhiing nam
tiép theo, mirc do x6i 1o gia ting manh cung voi
dién tién thoi tiét that thuong va muc nudc bién
dang sé dién ra manh mé hon. Vi vay, can thiét
phai xay dung duoc hé thong giam sat va du bao
bién dong duong bo bién thanh phé Nha Trang
trong thoi gian t6i, tir 46 xay dung kich ban x6i 1o
cho timg khu vuc dé€ co cac giai phap thich hop.
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APPLICATION OF REMOTE SENSING AND GIS TO RESEARCH COASTLINE CHANGES
IN NHA TRANG CITY, KHANH HOA PROVINCE

Le Thi Giang!, Luu Thi Ngoc Dieu?

YWietnam National University of Agriculture

?Branch of Land Registration Office in Dien Khanh district, Khanh Hoa province
Summary

This Research use the Landsat 7, Landsat 8 and Sentinel 2B image data to process, analyze by
Geography Information System (GIS) to rate on the coastline changes from 2000 to 2020 in Nha Trang
city, Khanh Hoa province. The results show that the coastline changes in Nha Trang city take place
locally, the large accretion areas concentrated in certain areas are due to human factors. In most of the
rest of the coastline, erosion occurs, but not much, mostly average level, parallel and intertwined with
accretion, erosion and accretion rates are approximately the same and spread along the coastline.
However, from 2005 to 2020, the area of erosion is constantly increasing, the situation is complicated.

This is a matter of concern for policy makers.

Keywords: 7he coastline changes, remote sensing, GIS, Nha trang.
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NGHIEN CUU MOT SO GIAI PHAP QUAN LY NHAM

HOAN THIEN MO HINH TO CHUC QUAN LY, KHAI THAC

CONG TRINH CAP NUGC SACH NONG THON
THEO DIA BAN

Pao Thu Thiy', Nguyén Thi Van Anh”

TOM TAT

Quan ly, khai thac bén vitng cac cong trinh cap nudc sach nong thon (CTCNSNT) 1a moét trong nhimg
giai phap quan trong nhim dadm bao muc tiéu cap nudc va hiéu qua dau tu cong trinh gép phan dam
bdo an sinh x4 hoi, nang cao doi séng nguoi dan, tranh lang phi va gép phan xay dung nong thon moi
bén vitng. Dén nay, tai cac viing nong thon nudce ta co ban da hinh thanh mot s6 loai mé hinh té chic
quan ly, khai thac CTCNSNT nhw: Don vi su nghiép, UBND x4, hop tic xa, cong dong, doanh
nghiép/tu nhan. Tuy nhién, do diéu kién kinh té - xa hoi méi dia ban nong thon khac nhau nén cé su
phat trién cac mo hinh dac thu, viec xac dinh va lwa chon duoc moé hinh t6 chitc quan ly, van hanh
CTCNSNT phu hop diéu kién ving mién, dia ban 1a mot trong nhitng yéu t6 quyét dinh dén hiéu qua
cong trinh. Dé phat trién cip nudc sach nong thon trong giai doan téi cAn danh gia va hoan thién cac
mo hinh vé gia nudc sach, giam thiéu that thoat, that thu nudc sach thong qua quan ly dau néi gan véi
cac ché tai xtt ly vi pham, ké hoach san xuat, kinh doanh, tiép thi mé rong dau néi st dung nudc va 1o
trinh chuyén déi, tai cau tric té chitc mo hinh theo xu huéng phat trién ctia xa hoi,...

T khoéa: Mo hinh quén Iy, quan Iy sau diu tu, nudc sach nong thon, cap nudc tap trung, to chirc san

Xxuat, ti cau triic.

1. DAT VAN DE

Céap nudc phuc vu sinh hoat khu vuc nong
thon dén nay da co6 nén tang kha vimng chic voi
nhiéu cong trinh duoc dau tu, hé thong co sé dir
lieu vé cap nudc ciing da duoc hinh thanh [1]. Tuy
nhién, viéc lua chon dugc mo hinh t6 chitc quan ly,
khai thac sau dau tu doi voi cong trinh cap nudc
sach nong thon (CTCNSNT) con gidp nhiéu kho
khan do nhiéu yéu t6 lien quan dén dac thu dia
ban. Pia ban trung du, mién nui CTCNSNT
thuong do cong dong quan ly va nguoi quan ly
thuong kiém nhiém, trong coi la chinh do vay
cong trinh nhanh chéng xuéng cap. Nguoc lai, dia
ban dong bang va dia ban nong thon can do thi,
CTCNSNT sau dau tu duoc tham gia dau tu cta
nhiéu thanh phan kinh té hon nén phuong thic
hoat dong quan ly phong pha hon, cong trinh hoat
dong hiéu qua hon,...[2]. Do d0, dé dam bao cong

" Trung tim Tu vén va Chuyén giao cong nghé Cap nudc va
V¢ sinh moi truong, Trung tdm Quéc gia Nudc sach va Vé
sinh moi truong nong thon

* Email: bienlang2801@gmail.com

trinh bén virng lau dai thi can phai hoan thién hon
nita m6 hinh t6 chitc quan ly, khai thac CTCNSNT
va phu hop vo6i dac diém moéi dia ban nong thon.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tugng nghién cttu va pham vi nghién
cliu

Cac mo hinh t6 chuc quan ly, khai thac
CTCNSNT sau dau tu tai dia ban déng bing, dia
ban noéng thén can d6 thi va dia ban trung du,
mién nui. Cac chinh sach, co ché lien quan dén
viéc quan ly, khai thac CTCNSNT.

2.2. Phuong phap nghién ctru

+ Phuong phap khao nghiém mo hinh thuc té
Thuc hién thi diém tai cac cong trinh dai dién
nhiam dua ra danh gia vé hién trang quan ly, cac
ton tai tir d6 dé xuat giai phap phu hop dé hoan
thién vé co cau t6 chic, chinh sach va cach thuac
quan ly ky thuat,...

+ Phuong phap cho diém tung tiéu chi dé
d4nh gid cdc noi dung da dé xuat va thuc hién thi
diém [3]: Cho diém ting tiéu chi dé danh gia mic
do hoat dong hiéu qua cia mo hinh t6 chttc quan
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ly, khai thac CTCNSNT. Trudc khi cong diém cta
cac tiéu chi phai nhan s6 diém voi cac hé so thé
hién mac do quan trong cua timg tiéu chi. Trong 6
tiéu chi duoc trinh bay & bang 1, trong diém cac
tiéu chi 1a nhue nhau va cé anh hudng truc ti€p dén
su phat trién bén vitng cia CTCNSNT. Tuy nhién,
qua phan tich c6 4 tiéu chi tir 1 - 4 ¢6 mic do quan
trong hon.

Téng diém vé hiéu qua quan ly bén vimg cla
mo hinh thi diém duogc xac dinh theo cong thic:

&
H:Z.—‘:: v Bi

Trong d6: H 1a téng diém thé hién hiéu qua
ctia céac tieu chi; A, 1a hé so cta timg tiéu chi; B, 1a
gia tri diém murc do hiéu qua cta timg tiéu chi.

Xdc dinh céc hé so:

- Bén vitng vé nguon nuoc khai thac: Hé s6 1.

- Bén vitng vé ha tang ky thuat - van hanh hoat
dong - chat lugng dich vu: Hé s6 2.

- Bén vitng vé quan ly tai chinh: He s6 2.

- C6 su tham gia ctia cong dong: He s6 2.

- Bén vitng vé cong nghe: He so 1.

- Bén vimng vé t6 chic quan ly: He so 2.

Xdc dinh diém muic do hiéu qua:

banh gia mac do hiéu qua theo 4 cap: Rat hiéu
qua, hiéu qua, kém hiéu qua va khong hiéu qua.

- Mtre 1: Rat hiéu qua: 4 diém.

- Mitrc 2: Hiéu qua: 3 diém.

- Mtre 3: Kém hiéu qua: 2 diém.

- Mittc 4: Khong hiéu qué: 1 diém.

biém danh gia mic do hiéu qua theo 4 cap
duoc thé hién tai bang 1.

Bang 1. Téng diém danh gi4 mitc d6 hiéu qua mé hinh t6 chirc quan ly, khai thac CTCNSNT

Rathieu | Hiéu Kém Khong
TT Tiéu chi danh gia qua qua | hiéuqua | hiéu qua

1 | Bén vimg vé t6 chitc quan ly 8 6 4 2

2 | Bén vimg vé quan ly tai chinh 8 6 4 2

3 | Bén vitng ngudn nudc khai thac 4 3 2 1

4 | Bén vimng ha tang ky thuat - van hanh hoat 8 6 4 2
dong - chat luong dich vu

5 | C6 su tham gia ctia cong dong 8 6 4 2

6 | Bén viing vé cong nghé 4 3 2 1
Téng cong 40 30 20 10

Theo bang 1, phan tich diém dé danh gia muc
do hiéu qua moé hinh t6 chitc quan ly, khai thac
CTCNSNT nhu sau:

- Rat hieu qua: H = 36 - 40 diém, trong d6 co it
nhat 3 tiéu chi 1a rat hiéu qua, cac tiéu chi khac
phai hiéu qua;

- Hieu qua: H= 30 - 35 diém, trong do tat ca cac
tiéu chi phai hiéu qua hoac 4 tiéu chi c6 diém so
rat bén vimg con 2 tiéu chi con lai c6 thé 1a kém
hiéu qua hoac khong c6 tiéu chi nao khong hiéu
qua;

- Kém hiéu qua: H= 18 - 29 diém, trong d6 co it
nhat 4 tiéu chi c6 diém s6 khong dat mic khong
hiéu qua;

- Khong hiéu qua: H<18 diém.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 bat cap chinh sach trong cong tac
quan ly, khai thac CTCNSNT

- Thtt nhat, hinh thic giao tai san két cau ha
tang cap nuoc sach cho doanh nghiép c6 von nha
nuoc chua thong nhat gitta cac quy dinh cta Quyét
dinh s6 22/2021/QD-TTg [4] va Nghi dinh so6
43/2022/ND-CP [5], cu thé: Theo quy dinh tai diém
b, Khoan 3, Diéu 5 Nghi dinh s6 43/2022/ND-CP
[5]: Hinh thtc giao tai san két cau ha tang cap nudc
sach cho doanh nghiép c6 von nha nuéc thuc hién
theo hinh thic ghi ting von nha nudc tai doanh
nghiép. Tuy nhién, theo quy dinh tai khoan 2, biéu
7, Quyét dinh s6 22/2021/QD-TTg [4]: “Poi vor cdc
doanh nghiép di hoan thanh chuyén doi sé hiu,
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thodi von theo Quyét dinh so 58/2016/QP-TTg [6]
thi khong thuc hién ting ty Ié von nha nudc tai
doanh nghiép dé phu hop voi tiéu chi phan loai kém
theo quyét dinh ndy, trir truong hop do Thu tuong
Chinh phu phé duyét hoac phap luit chuyén nganh
quy dinh khic” va theo muc 2 (s6 thit tu 86), phu
luc IIT kém theo Quyét dinh s6 1479/QD-TTg ngay
29/11/2022 [7]: “Poi voi doanh nghiép cé ké
hoach giit nguyén phan von nha nudc dén nam
2025 thi khong thé ghi tang von nha nuoc tai doanh
nghiép khi giao tai sdn két cau ha ting cap nudc
sach’.

Thtt hai, nhimg quy dinh méi trong cong tac
theo doi, danh gia chat luong nudc sau xit ly theo
quy dinh tai Thong tu s6 41/2018/TT-BYT [8], so
luong chi tiéu nhiéu, mot so chi tiéu xét nghiém co
rat it phong kiém nghiém c6 da nang luc thuc hién
va quy dinh vé thuc hién 1ap dat thiét bi quan trac
chat lwong nguon nuoéc theo Thong tu SO
17/2021/TT-BTNMT [9] (mac du tai mot so6 dia
phuong, viéc giam sat chat luong nuoc da duoc co
quan chuyén mon, Chi cuc Quan ly moi truong, S&
Tai nguyén va Moi truong, thuc hién thuong xuyén
theo dé an xay dung mang luéi quan tric moi
truong tinh giai doan 2019 - 2025 va dinh huong dén
nam 2030) da lam ting thém chi phi san xuét nudc
sach, trong khi do6 gia tiéu thu nudc sach nong thon
tréen mot so dia ban trong sudt nhiéu nam khong
tang, khong duoc cip bu theo quy dinh. Bén canh
do, theo Thong tu s6 44/2022/TT-BTC [10], gia
tiéu thu nudc sach nong thon nhé hon gia tiéu thu
nuoc tai do thi, trong khi d6 suat dau tw xay dung
cong trinh cap nudc tai nong thon 16m hon suat dau
tu xay dung tai do thi. Mat khac, nudc sach tai nong
thon c6 nhiéu rti ro hon, c6 tinh hiéu qua xa hoi
hon 1a hiéu qua kinh té, dac biét & nhimg vung kho
khan. Diéu nay c6 thé dan dén kho khan tai chinh
cho céac t6 chic, ca nhan quan ly van hanh cac
CTCNSNT c6 cong suat nho.

Thtt ba, thoi han gidy phép gia han khai thac tai
nguyén nudc tai cac cong trinh cip nuoc tap trung
la qua ngan, 3 nam trong khi d6 tudi tho cong trinh,
thoi gian hoat dong ctia mot cong trinh cap nuoc
sach khoang 20 - 30 nam, bén canh do, thoi gian
lam thua tuc xin gia han c4p phép mat nhiéu thoi
gian (khoang 6 thang).

Thtt tu, theo Quyét dinh s6 41/2017/Qb-TTg
[11] cAc tram bién 4p tai cong trinh cip nudc tap
trung phai ban giao cho nganh Dién luc quan ly, tuy
nhién trén thuc t€ viec ban giao nay gip nhiéu
vuong mdc vé thu tuc; dén nay, s6 tram bién ap
duoc ban giao rat khiém ton va don vi quan ly van
hanh cong trinh cap nuoc van phai thuc hién duy tu,
stta chira.

Thtt ndm, han muc te cht trong cong tac dau
thau mua sam thiét bi, vat tu tai don vi su nghiép
cong lap tu cha chi thuong xuyén thap (nho hon
100 triéu déng tir quy phat trién don vi su nghiép
cong lap theo quy dinh cta Nghi dinh so
60/2021/ND-CP [12]), tuy nhién, thuc té chi phi
mua sam vat tu 16n hon nhiéu nén tht tuc mua sim
mat nhiéu thoi gian lam anh hudéng dén san xuat,
van hanh cong trinh.

Thtt sau, dé don vi quan ly van hanh duoc uu
dai vé chinh sach dat, thué thu nhap doanh nghiép
thi nhan s quan ly tai méi cong trinh cap nuoc tap
trung phai co ky su xay dung, cap nudc trinh do dai
hoc tré lén. Trong khi d6, cac cong trinh cap nudc
tap trung nong thon quy moé nho khong dam bao
kinh phi dé tra luong cho nhan su c6 trinh do ky sw
tré lén.

Thtt bay, ché tai xt Iy vi pham cap nudc duoc
quy dinh trong nhiéu van ban phéap ly nhu Nghi
dinh s6 117/2007/ND-CP [13], Nghi dinh so6
139/2017/ND-CP [14], Nghi dinh s6 43/2022/Nb-
CP [5], tuy nhién thuc té rat kho dé xt ly vi pham.

Tht tam, theo noi dung Quyét dinh so
2147/2010/QP -TTg [15], cht yéu dé cap quy mo
cong trinh cap nudc 16n, cap nuoc d6 thi nén kho
trién khai doi voi cac cong trinh cip nudc nong
thon, dac biét la doi voi cac cong trinh quy mo nho.

3.2. Noi dung dé xuat hoan thién mé hinh
3.2.1. Poi voi dia ban dong bang

bia ban déng bang c6 nhimg yéu t6 thuan loi
hon so voi cac ving khac vé nhiéu mat nhu: Diéu
kién tu nhién, kinh té - xa hoi va kha nang ti€p can
cong nghé moi, nén viéc dau tu phat trién trong
linh vuc cap nuoc sach nong thon co su vuot troi
hon han. Quy mé CTCNSNT tir trung binh dén
lon, pham vi cap nudc lién thon, lién xa. Viéc quan
ly khai thac sau dau tu ciing duoc nhiéu nhom doi
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tuong tham gia dau tu hon va theo xu huéng dich
vy, kinh té thi truong.

Tir c4c ton tai, kho khan sau khi danh gia phan
tich mot s6 mo hinh t6 chitc quan ly, khai thac
CTCNSNT dang hoat dong tai dia ban déng bang,
da d@é xuat mo hinh don vi su nghiép c6 thu lam
dai dién cho dia ban dong bang. Mo hinh khé
khan vé ngudn nhan su ky thuat chat luong cao,
kiém soat chat luong nuéc. Xu hudng trong thoi
gian t6i, m6 hinh Trung tim Nudc sach va Vé sinh
moi truong nong thon cac tinh ving dong bang
chuyén ddi 1a don vi su nghiép cong tu cha thu
chi. Vi vay, huong dé xuat nhu sau:

- Nang cao nang liuc t6 chirc dim bdo du chirc
ndng tir thue hién cdc hoat dong lién quan dén cap
nuoc sach nong thon

+ Dam bao nang luc 1ap du an dau tu xay
dung, nang cap, cai tao cong trinh; 1ap dé an xin
cap phép hoac gia han c4p phép khai thac nguon
nuoc, xa thai moi truong tai cac cong trinh cap
nudc do don vi dang quan ly, van hanh.

+ Ké hoach giai doan sau nam 2025, Trung
tam “tu cht cao hon vé t6 chitc bo may, tai chinh,
c6 co ché gan chit véi “san phdm”, bao gom san
phdm Nha nuoc giao, san phdm nghién cttu cu thé
va san pham tng dung;

+ Xay dung ké hoach nang cao ning luc
chuyén mén cho can b, cong nhan vién, nguoi lao
dong dé cha dong dap tmg voi yéu cau moi.
Nghién cttu dinh huong don vi quan ly tu xay dung
duoc khung niang luc cho can bo. Xac dinh nhiém
vu cu thé, ro rang cho moi bo phan, moéi phong,
ban; dong thoi xay dung co ché phoi hop gitta cac
b6 phan trong t6 chic dé van hanh hé thong hiéu
qua.

- Kién toan cong tac qudn Iy van hanh cong
trinh: Tiéu chuan dich vu khach hang, kiém dinh
chat lrong cung ung dich vu theo huong thi
truong tuong lai cong nghé 4.0; quan Iy hop dong
dau néi st dung nudce, quan ly that thoat, that thu
nuoc sach,...

- Xay dung phuong 4n san xuat, kinh doanh
dich vu nuoc sach, ké hoach cap nudc an toan cho
cong trinh.

- Hoan thién cong tac dich vu khach hang va
quan ly hop dong nuoc sach: Tiép can nguoi tiéu
dung, thu thap y kién dé bo sung chat luong cung
ung dich vu.

- Quan ly t6t cac chi phi va chi phi quan ly:
Quan ly nhimg chi phi phat sinh d6i khi khong thé
kiém soat duoc nhu: Chi phi di lai, nhitng khoan tu
bo, stta chita hong hoc trong cac hé thong cap
nudc tr cac tram: Phan cong diung nguoi ding
viéc, phan phoi co cau lao dong hop ly, tranh tinh
trang cong nhan du thira dé gidm chi phi vé tién
lwong, nhung ciing can dam bao du s6 luong nhan
cong dé dat hiéu qua cong viéc cao nhat.

- Xay dung cac bién phap ting cuong quan ly
that thoat nuéc & nhitng khu vuc c6 ty 1é that thoat
nudc cao; tién toi tng dung cong nghé cao.

- Ho tro xdy dung ké hoach hoat dong cua don
vi

Xay dung ké hoach hoat dong theo timg giai
doan (6 thang, 1 nam, 5 nam). Chién luoc duoc
hoach dinh trén nhimg mang hoat dong quan
trong nhu: Chu4n hoa bo may t6 chirc; dinh huéng
chuyén doi theo xu huong phu hop quy dinh va
diéu kién ctia don vi. Tiép can nguon von luu dong
dé san sang m¢ rong mang cap va nang cong suat
khi can thiét; lap va thuc hién duy tu bdo duong
cong trinh cap nuoc. Nghién ctu, ti€p can va doi
moi cong nghe ky thuat phu hop nhu cau va dinh
hudéng cta don vi. Cé 19 trinh gia phu hop; duy tri
hoat dong khuyén khich sw tham gia ctia khach
hang dau noi va stt dung nudc sach. Xay dung va
duy tri to6t hoat dong kiém soat noi bo dam bao
cong khai, minh bach va quan ly tai chinh hiéu
qua.

3.2.2. Doi voi dia ban trung du, mién nui

Voi dia hinh déi nui, doi song nguoi dan mot
s6 khu vuc nong thon kho khan, cac mo hinh t6
chttc quan ly, khai thac CTCNSNT mang tinh chat
an sinh x4 hoi nén da dé xuat lua chon hoan thién
mo hinh Hop tac xa. Pay 1a mo hinh dé ti€p can thi
truong, c6 duoc sy dong thuan tham gia ctia cong
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dong hudng loi. Voi dé xuat hoan thién vé cac noi
dung sau:

- bé xuat diéu chinh co ché gia nudc sach phu
hop véi thi truong, quan ly tai san theo quy dinh
ctia Nha nuoc; bao toan phat trién von, quan ly
theo quy dinh. Phan chénh léch giita gia thanh va
gia tieu thu nudc sach dugce cap bu tir ngan sach
theo quy dinh.

- Can doi kinh phi duy tri hoat dong tir nguon
thu tién st dung nuoc.

3.1.3. Tai dia ban nong thon can do thi

bay 1a dia ban chuyén giao gitta nong thon va
do thi nén kha thuan loi phat trién cap nudc theo
huéng thi truong. Mot s6 dé xuat hoan thién mo
hinh t6 chttc cia doanh nghiép c6 von Nha nudc
theo huéng nhu sau:

-Cung ¢6 t6 chirc va thuc hién thoai von Nha
nuoc, don gian cac tha tuc hanh chinh trong hoat
dong, quyét dinh tai dau tu.

- Thuong xuyeén d6i méi chat luong, phat
trién nguon nhan luc, ddy manh cong tac quan ly

khach hang; mé rong mang cap nudc; bao duong,
bao tri,...

- Ung dung cong nghé tién tién trong quan ly
va xtt ly nudc tai cac cong trinh.

- Lap keé hoach, chién luoc quan ly va tiép thi
khach hang hiéu qua.

3.3. Tieu chi danh gia moé hinh

Mo hinh t6 chttc quan ly, khai thac CTCNSNT
dugc danh gia 1a phu hop va bén vimng khi: Mo
hinh duoc thanh 1ap va duoc quy dinh ro vé chic
nang, nhiém vu hodc ding ky hoat dong san xuat,
kinh doanh theo quy dinh cta phap luat.
CTCNSNT do moé hinh t6 chttc quan ly, khai thac
hoat dong hiéu qua, bén vimg, thu da bu chi, phat
huy hiéu qua xa hoi va hiéu qua kinh té tuy theo
muc dich cong trinh va dic thu ving mién, dia
ban.

Bo tieu chi danh gia tap trung vao phat trién
bén vimg cta cong trinh cip nudc sach dudi su
quéan ly ctia mo hinh t6 chitc quan ly, khai thac
phu hop nhat [3]. Bo tiéu chi do luong duoc thé
hién & bang 2.

Bang 2. Céc tiéu chi danh gia mé hinh t4 chitc quan ly, khai thic CTCNSNT

TT| Tiéuchi Noi dung Mic d¢ danh gia
- b tu cach phap nhan, da nang luc
Bo may hoat dong co tu (CA’(/) théi.kié{n nhiém VO’l cac cf)ng tll‘inh C?i.p n}ré’c ?50
N ) L ) . |dau noi tré xuong va chuyén trach véi cac cong
Bén ving cach phap ly, phap nhan|, . . N e 1A 1A A
N Y N trinh cap nudc tir 250 dau noi trd 1én); can b, nhan
1 |véto chuc dt nang luc duwoc ho tro| . 1 A 1 \ .o ,
. 1, o N .. «__|vién quan ly, van hanh dugc dao tao cé giay chung
quan ly vé ky thuat, hé thong| .. T N . N
A ) nhan qua lop dao tao, boi duong nghiép vu vé quan
luat phap L1 . . p .
ly, van hanh coéng trinh cap nuéc
- Puoc su chép thuan caa cong déng st dung nuodc
- bam bao téng thu lon hon téng chi. Gia thu (hodc
Thuong xuyén dap tmg|phi dich vu diing nudc) phai da bu dap phi van
Bén vilng duoc cac chi phi, dac|hanh, béo tri
2 |vé quanlytai |biet 1a chi phi cho van|- Mttc d¢ san sang cta kinh phi
chinh hanh va bado dudongl|- Mtc do duoc cong dong chiap nhan
cong trinh - bam bao nguyeén tic cong khai minh bach
- C6 du phong phuong an xtt ly néu thiéu hut thu
Nguén nuéc cung ca \ , e .
A e & . . gﬂ. A»p Cong trinh duoc don vi chitc nang c6 tham quyén
Bén viing cho cong trinh phéi on| , ., , SN ) f s
A , ) N R « _.|cap giay phép khai thac tai nguyén nudc va cap
3 |nguon nuéc |dinh, dam bao vé so hép xa thai theo auv dinh
khai thac luong, chat luong, phep quy @
khong bi khai thac qua
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muc, khong lam x4u di
hodc gay 6 nhiém moi
truong tiy nhién

Bén vimg ha

tang ky thuat- |Cong trinh hoat dong
van hanh hoat |6n dinh, dam bao vé
dong - Chat  |cung cap nudc sach

luong dich vu

- Thoi gian ngtmg hoat dong cia hong hoc su ¢o
som duoc khac phuc

- Thuwong xuyén bao duong theo dinh ky.

- Chat luong nudc dat tiéu chudn

- Ty le that thoat la thap nhat

- Ty lé d4u noi dat toi thiéu 60% so voi cong suat
thiét ké sau 2 nam dua vao sit dung

- Su nhat tri cao ctia cong déng trong viéc lap ké

1y van hanh, bao goém ca
cong nghé xir ly nuoc,
cong nghé trong quan
ly van hanh

vé cong nghe

Cosu Cong dong th ia va , . e
0S¢ . Aong long a m gla .V,ao hoach, lwa chon vi tri cong trinh, thiét ke, thi cong
tham gia lap du an, thiét ke, giam , ) 4 e n sl A .
Y N \ . |-Dobng gop chi phi/chi tra tién st dung dich vu
ciia cong sat va van hanh cong - ,
A . cung cap nudc
dong trinh o v A, s ,
- Sir hiéu biét vé nudc sach va thoi quen sir dung
Cong nghé lwa chon
phu hop, hiéu qua lau
. dai tr A trinh quan |Co hé thich h 5i dac dié on nuoc,
Bén vimg ai trong qua trinh quan|Cong nghé thich hop véi dac diém nguon nude

hiéu qua cao, phu hop véi trinh d6 nang luc quan ly
van hanh va bao duong

3.4. Trién khai thi diém tai cAc m6 hinh
3.4.1. Doi voi dia ban dong bang

a) Trién khai cdc noi dung doi voi mo hinh
don vi sir nghiép cong Iap: Trung tam Nuoc sach
va Vé sinh moi truong noéng thon tinh Vinh Long

- bé xuat chttic nang, nhiém vu don vi dé co
du chic nang thuc hién cac hoat dong dich vu tw
van vé nudc sach va vé sinh. Huong toi 1a mot don
vi su nghiép cong 1ap tu chi cao hon vé t6 chic bo
may, tai chinh, c6 co ché gan chat voi san pham,
bao gom san phdm Nha nudc giao, san phidm
nghién ctu cu thé va san phidm tng dung ciing
nhu cac dich vu tu van. Cht dong thuc hién cac
ndi dung lap hé so dé an cap phép khai thac, xa
thai cac cong trinh cap nuoc do Trung tam quan ly.

- Ho tro két noi voi cac don vi, té6 chic hoat
dong trong cung linh vuc va chia sé kinh nghiém,
cac tai lieu: “Phong chong that thodt nudc cong
trinh cdp nudc tip trung nong thon”: “Truyén
thong - Tiép thi dau noi cong trinh cap nudc tip
trung nong thon”: “Quan ly cong trinh cap nuoc
nong thon’.

- Nghién cttu dinh huong xay dung duoc ké
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hoach phat trién nhan su.

b) Giim st va ddnh gid két qua

Qua trinh theo doi, danh gia dugc chia lam 6
dot (tir thang 10/2022 dén thang 02/2023), mot sO
nodi dung da trién khai nhu:

- Ra soat, quan ly hop dong nudc sach nham
muc dich quan ly that thoat, that thu nuoc sach, xt
ly vi pham khi t6 chirc, ca nhan vi pham hop dong;

- Lap dit lieu phan héi ctia khach hang dinh ky
hang tuan, thang; dé xuit phuong an gidi quyét
tinh huong khiéu nai;

- Tiép can cap nuoc an toan, nang cao chat
lwong dich vu dap ung sy hai long ctia nguoi st
dung nudc. Kién toan cac tiéu chi danh gia chat
luong dich vu dé kiém dinh chat luong cung tng
dich vu theo hudéng thi truong, ung dung cong
nghé 4.0;

- Lap ké hoach - t6 chttc cac phuong 4n tiép thi
moé rong dau noi st dung nuoc;

- Quan ly st dung héa chat theo dinh mutc
trong xt ly nuoc;

Sau khi cac noi dung theo doi, danh gia duoc
thuc hién, thong qua phi€u va bo tiéu chi danh gia
hiéu qua mo hinh, diém cta moé hinh don vi su
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nghiép c6 thu (Trung tAm Nudc sach va Vé sinh
moi truong nong thon tinh Vinh Long) dat hon 35
diém va danh gia day la mo hinh t6 chirc quan ly,
khai thac hiéu qua.

3.4.2. Poi voi dia ban trung du, mién nui

a) Trién khai cdc noi dung doi voi moé hinh
Hop tic xa Dich vu Cap nuoc sinh hoat va Vé sinh
moi truong My Yén

Hop tac xa (HTX) Dich vu Cép nudc sinh hoat
va Vé sinh moéi truong My Yén hién dang quan ly,
khai thac cong trinh cip nuodc sach tap trung xa My
Yén, huyén Dai Ttr, tinh Thai Nguyén tir nam 2003
theo Quyét dinh thanh lap s6 956/2003/QD-UB
[16].

Trong 20 nam qua, gia nudc sach tai cong
trinh cdp nudc tap trung xa My Yén da duoc thay
déi, giai doan tir nam 2003 - 2018 gia thu tién s
dung nudc do Hoi ddong Nhan dan xa My Yén biéu
quyét thong qua: Nam 2003 - 2010, ap muc gia
1.000 dong/m? nam 2011 - 2017, ap mtrc gia 2.000
déng/m®. Dén nam 2018, HTX Dich vu Cap nudc

sinh hoat va Vé sinh méi truong My Yén lap
phuong an gia nudc sinh hoat nong thon trén co sé¢
Thong tu lién tich s6 75/2012/TTLT-BTC-BXD-
BNNPTNT [17] véi gia ban 4.000 - 5.000 dong/m?
(da bao gom thué VAT) tuy theo ting doi tuong sit
dung. Muc gia d6 da dugc UBND tinh Thai
Nguyén phé duyét tai Quyét dinh s6 506/QD-
UBND [18]. Tuy nhién, gia nuéc sach nay chua
bao gém chi phi khau hao tai san, phi bao vé moi
truong doi voi nudc thai sinh hoat, chi phi duy tri
dau nai, chi phi stra chita tai san c6 dinh, dung cu,
cong cu, vat lieu dung cho cong tac kiém tra
thuong xuyeén...

Hién nay, trén cung dia ban noéng thon cua
tinh Thai Nguyén, gia tiéu thu nudc sach tai cac
CTCNSNT do Trung tam Nudc sach va Vé sinh
moi truong nong thoén tinh Thai Nguyén quan ly,
van hanh dang 4p dung theo Quyét dinh so
2560/QD-UBND [19]. Gia nudc sach tai quyét
dinh nay chua bao gém chi phi khau hao tai san,
cu thé murc gia nhu sau:

, . e Mtc gia dé nghi thuc hién (chua gom thué
TT Doi tuong st dung nudc Ky hiéu VAT) (déng/m)
1 |Sinh hoat cho cac ho dan SH 5.300
2 |Co quan hanh chinh, sy nghiép HC, SN 6.900

bé HTX Dich vu Cap nudc sinh hoat va Ve
sinh moéi truong My Yén dam bao bu dap dua chi
phi, c6 diéu kién phat trién mé rong san xuat,
khuyén khich nang cao chat luong dich vu, dong
thoi dé dam bao chi c6 mot mirc gia nudc sach
trong cung mot vung noéng thon cua tinh Thai
Nguyén thi viec dé xuat ap dung co ché gia tiéu
thu nudc sach cho HTX phu hop véi thuc té hién
nay 1a rat can thiét (2 xa lan can My Yén va Khoi
Ky, huyén Dai T lién ké nhau, c6 diéu kién nhu
nhau nhung dang c6 2 mic gia nudc sinh hoat
khac nhau). Gia tiéu thu nudc sach tai HTX can
duoc xac dinh theo Thong tu s6 44/2022/TT-BTC
[10] va dinh ky ting theo 19 trinh dé dam bao hoat
dong hiéu qua cong trinh.

Bén canh viéc thuc hién co ché gia tiéu thu
nudc sach tai mo hinh HTX, da ho tro hoan thién
cong tac t6 chic quan ly dau noi st dung nudc
theo hop dong dich vu. Mot trong nhitng van dé vé

quan ly hop dong dich vu cung cap nudc sach hién
nay do la xt ly vi pham hop dong. D€ thuan loi
trong cong tac kiém soat that thoat nuéc do tinh
trang dau noi trudc dong ho can dich chuyén vi tri
déng ho do nudc ra ngoai pham vi tuong rao cua
ho gia dinh. Pong thoi, HTX phoi hop chat che véi
chinh quyén xa dé truyén thong nang cao y thirc
stt dung nudc sach, y thitc bao vé ngudn nuoc, bao
vé tai san cong cua nguoi dan, thong tin cac quy
dinh xt ly vi pham, thuc hién xtt ly vi pham néu
co...

bé dam bao phat trién dich vu cap nuoc tai
HTX bén vitng truéc nhu cau ngay mot cao cua
nguoi dan, yéu cau kiém soat chat luong nudc cip
moi ctia Bo Y té, canh bao 6 nhiém ngudn nuoc,...
HTX can thuc hién 1ap ké hoach san xuat kinh
doanh hoan chinh, phtt hop véi thuc té, trong do
phai bao gom ca viec do luong va danh gia cac rai
ro co thé xay ra dé dam bao cip nudc an toan.
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Nghién cttu da ho tro HTX thuc hién danh gia va
hoan thién ké hoach san xuat kinh doanh nudc
sach giai doan dén nam 2025, dong thoi hé tro chia
sé mot so thong tin vé "Huong din quan Iy - véan
hanh cong trinh cap nudce sach tap trung, Huong
dan tiép thi thong tin - gido duc - truyén thong vé
nuoc sach nong thon phu hop voi diéu kién ving
mién, dia ban'.

b) Gidm sat va danh gii két qua

Qua trinh theo doi, danh gia cac noi dung dé
xuat tai mo hinh duoc chia lam 6 dot (ti thang
10/2022 dén thang 02/2023), cac két qua dat duoc:

- Vé t6 chuc, HTX Dich vu Cap nudc sinh hoat
va Ve sinh moi truong My Yén da sap xép lai hoat
dong cho phu hop véi quy dinh ctia Luat Hop tac
xa nam 2012. B6 may quan ly da dap tng theo quy
dinh, thuc hién phan céng trach nhiém theo vi tri
viéc lam ctia moéi thanh vien.

- HTX Dich vu Cap nuéc sinh hoat va Vé sinh
moi truong My Yen da cung phoi hop véi cac don
vi chuyén moén trong nganh, cir cac can b tham gia
cac 1op dao tao tap huén, nang cao ning luc quan ly
van hanh cong trinh cdp nudéc sach nong thon.
Tham gia cac budi khao sat cac mo hinh cé hiéu
qua tai cac dia phuong dé hoc hoi kinh nghiém thuc
té tir cac mo hinh, nho d6 nhan thic, trinh do nang
luc quan ly van hanh céng trinh ctia cac can bo
quan ly van hanh duoc cai thién.

- Hoan thién va ban hanh quy trinh quan ly van
hanh ky thuat hé thong cap nudc sach tap trung tai
cong trinh.

- Ra soat, b6 sung hoan thién va ban hanh ké
hoach san xuat kinh doanh nuéc sach cia HTX
Dich vu Cap nuoc sinh hoat va Vé sinh moi truong
My Yen dén 2025.

- Phoi hop voi UBND xa, truyén thong, tuyén
truyén dén nguoi stt dung nudc vé nang cao y thic
cong dong trong viéc bao vé ngudn nudc va y thic
stt dung nuodc sach; cong tac quan ly hop déng
nuoc sach, quan ly that thu nuoc sach ctia HTX
Dich vu Cap nudc sinh hoat va Vé sinh moi truong
My Yen, ké hoach dich chuyén vi tri déong ho do
nudc ra ngoai pham vi hang rao ctia ho dan, xtr ly
vi pham hop dong nudc sach...

- Vé co ché gia tiéu thu nudc sach, do tai san
cong trinh cip nudc sach xa My Yén hién thuoc
quan ly cia UBND xa My Yén nén HTX Dich vu
Cédp nuoc sinh hoat va Vé sinh moi truong My
Yeén da tién hanh soan thao vin ban dé xuat diéu
chinh gia tiéu thu nudc sach trinh UBND x4 cho
y kién, déng thoi gtri UBND huyén DPai T xin y
kién trinh UBND tinh chap thuan.

Sau khi cac noi dung theo doi, danh gia duoc
thuc hién, thong qua phiéu va bo tiéu chi danh gia
hiéu qua moé6 hinh t6 chitc quan ly, khai thac, so
diém cta mo6 hinh HTX Dich vu C4p nudc sinh
hoat va Vé sinh moi truong My Yeén dat 34,75 diém
- M6 hinh t6 chitc quan ly, khai thac hiéu qua.

3.4.3. Poi vor dia ban nong thon can do thi

a) Trién khai cdc noi dung doi voi mo hinh
doanh nghiép - Cong ty C6 phan Nudc sach va Ve
sinh néng thén tinh Nam Pinh

Vé cong tdc quan ly that thodt nuoc va tiép thi -
dich vu khach hang:

Thuc hién thi diém tai Chi nhanh cip nuoc Y
Yeén, ho tro chia sé cac thong tin, tai lieu vé
“Phong chong that thoat; “Truyén thong - Tiép thi
dau noi; quan ly cong trinh cap nudc nong thon”.
Trong do, bao gdm cac noi dung:

+ Lap diwr lieu phan hoi ctia khach hang dinh
ky;

+ Dé xuat phuong an gidi quyét tinh huong
khiéu nai;

+ Tiép can cap nudc an toan - dap ung su hai
long ctia khach hang;

+ Lap ké hoach - t6 chtic cac phuong an tiép
thi m& rong mang ludi dich vu;

Vé ké hoach tdi diu tu, thodi von tai doanh
nghiép:

Ho6 tro Pinh huéng thuc hién cac thu tuc tai
dau tu, thoai von tai doanh nghiép von nha nuoc.
Viéc thoai von tai doanh nghiép cé von nha nudc
thuc hién theo cha truong tai ciu truc doanh
nghiép, c6 10 trinh va buoc di cu thé.

Vé dinh huong hoat dong trong qud trinh thuc
hién Nghj dinh 43/2022/ND-CP [5]:
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+ Thuc hién ra soat, phan loai tai san két cau
ha tang cap nudc sach.

+ Phan loai doanh nghiép c6 von Nha nuoc
thuc hién chuyén ddi s hitu, sap xép lai, thoai von
giai doan 2021 - 2025.

b) Giim sit va dinh gid két qua

Qua trinh theo doi, danh gia dugc chia lam 6
dot (tr thang 10/2022 dén thang 02/2023), doanh
nghiép da tham khao tai lieu duoc chuyén giao,
dua vao diéu kien thuc té tai khu vuc, stt dung bién
phap giam that thoat, that thu nuéc sach bang cac
phuong phap:

+ Khuyén khich can bo c¢6 chuyén mon trong
don vi sang tao cong cu phat hién diém ro ri that
thoat nudc ...;

+ Két hop tuyén truyén cac ho dan bao vé
duong 6ng, cong bo cac ché tai, hanh dong phap ly
khi phat hién ca nhan lam hong cac thiét bi, tai san
cuia cong trinh...

Sau khi cac noi dung duoc thuc hién hoan
thién, thong qua phiéu va bo tiéu chi danh gia hieu
qua mo hinh t6 chitc quan ly, khai thac, tinh duoc
s6 diém cta mo hinh doanh nghiép (Chi nhanh
cdp nuoc Y Yen - Cong ty C6 phan Nude sach va
Ve sinh nong thon tinh Nam Dinh) la: 38 diém -
Mo hinh quan ly hiéu qua. Chi s6 that thoat nudc
ctia don vi dao dong trong khoang duoi 16% thap
hon chi s6 that thoat nudc trude khi thue hién thi
diém 1a trén 16,5%.

4. KET LUAN, KIEN NGHI

boi voi dia ban nong thon can do thi, phat trién
mo hinh doanh nghiép va cian xem xét gidi quyét
vuéng mac trong cong tac ban giao tai san, ghi tang
von tang von Nha nudc trong doanh nghiép c6 von
Nha nudc. Giao cho doanh nghiép quyét dinh gia
nuoc sach trén co s UBND cép tinh thdm dinh
phuong an gia nuoc.

Doi véi dia ban dong bang, day 1a khu vuc tap
trung dong dan cu, kha nang chi tra chi phi st
dung nudc sach chua déng déu, van cé nhimg khu
vuc, mic thu nhap nguoi dan thap, khu vuc bai
ngang ven bién nén cap nuodc van co6 yéu to dam
bao an sinh xa hoi, an ninh, quoc phong do vay mo
hinh t6 chttc quén ly, khai thac phu hop déi voi dia

ban la mé hinh don vi su nghiép céong lap (Trung
tam Nudc sach va Vé sinh moi truong nong thon
tinh). D& dam bao tinh bén vimg trong cong tac
quan ly van hanh cong trinh cip nudc tap trung
nong thon can: (i) Kéo dai thoi gian trién khai lap
dat thi€t bi quan trac nguon nudc, chi thuc hién
lap dat thiét bi quan trac tai nhimg cong trinh cé
cong suat tir 3.000 m®/ngay dém trd lén; (i) Thoi
gian hiéu luc ctia gidy phép gia han khai thac tai
nguyén nudc ting lén tir 5 - 10 nam; (iii)) Thao go
nhitng vuong mdic trong tht tuc ban giao tram
bién ap cho don vi dién luc; (iv) Thuc hién xét
nghiém céac chi tiéu mau nuoc dién hinh tai dia
ban tranh lang phi (phan chia theo quy mé cong
suat cong trinh); (v) Dé xuat doi véi nhitng cong
trinh c6 cong suat nhé hon 1.000 m®/ngay dém st
dung nhan s trinh d6 dudi dai hoc dé xét wu dai
vé thué va dat dai cho don vi quan ly van hanh;

boi voi dia ban mién nui, trung du, day 1a dia
ban diéu kién kinh té - xa hoi nguoi dan con nhiéu
kho khan. Khu vuc viing siu, viing xa, bién gioi, hai
dao can c6 co ché chinh sach va su ho tro dau tu
hoac ho tro gia nudc nham dam bao quyén tiép can
nguodn nudc sach cta nguoi dan nén cong trinh cap
nuoc sach tap trung quy moé nhoé do @6 mo hinh té
chirc quan ly, khai thac phu hop la mé hinh Hop tac
x4, don vi su nghiép cong lap (Trung tam Nudc
sach va Ve sinh moi truong nong thon tinh). Dé
xuat co ché gia tiéu thu nudc sach phu hop cho méi
don vi khai thac; bén canh d6, dé t6i wu hoa hiéu
qua phuc vu ctia cac cong trinh cap nudc can cé su
vao cudc ctia Chinh quyén dia phuong va nguoi
huodng loi trong qua trinh thuc hién cong tac quan
ly van hanh;

bé dam bao phat trién cidp nudc bén viing &
bat ky dia ban nao ciing can c6 truyén thong hiéu
qua dén nguoi dan, su vao cudc clia cac cap chinh
quyén dia phuong va xac dinh mo hinh t6 chuc
quan ly, khai thac sau dau tu ngay tir giai doan
chuén bi dau tu.
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SOLUTIONS FOR IMPLEMENTING SOME MANAGEMENT CONTENTS IN FINDING
THE MODEL OF ORGANIZATION, MANAGEMENT AND MANAGEMENT WORKS BY
RURAL WATER SUPPLY PROJECTS BY LOCATION

Dao Thu Thuy?, Nguyen Thi Van Anh!
!Center for consultation and technology tranfer of clean water environment
Summary

Sustainable management and exploitation of rural clean water supply works is one of the important
solutions to ensure water supply objectives and investment efficiency, contributing to social security,
improving improve people’s living standards, avoid waste and contribute to building a sustainable new
countryside. Up to now, in rural areas of our country, there have been basically some types of
organizational models for the management and exploitation of Al technology such as: non-business
units, commune People’s Committees, cooperatives, communities, enterprises/privates. However, due
to different socio - economic conditions in each rural area, there is a development of specific models,
the identification and selection of a model of organization, management and operation of AITS suitable
to these conditions. Region and location is one of the factors that determine the effectiveness of the
project. In order to develop rural clean water supply in the coming period, it is necessary to evaluate
and complete models of clean water prices, minimize loss and loss of clean water revenue through
connection management associated with sanctions for violations, production, business, marketing
plans to expand connection to water use and a roadmap to transform and restructure the model
organization according to the development trend of society,...

Keywords: Management model, post - investment management, rural clean water, concentrated water
supply, production organization, restructuring.

Nguoi phan bién: TS. Nguyén Pinh Ninh
Ngay nhan bai: 25/4/2023
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DANH GIA TiNH DE BI TON THUONG VA MUC B0
RUI RO DO BIEN DOI KHi HAU TAI MOT s0O
BIA PHUONG MIEN NUI TiNH THUA THIEN HUE

TOM TAT

Hoang Diing Ha' ", Tran Thi Phuong'?,
Nguyén Tién Diing’, Tran Nam Théng!,
Nguyén Van Chung!, Nguyén Thi Hurong Giang®

Nghién cttu ndy danh gia tac dong va tinh dé bi tén thuong va mic do rii ro do bién ddi khi hau
(BDKH) & mot s6 dia phuwong mién nui cua tinh Thtra Thién Hué. Tinh dé bi t6n thuong duoc dinh
luong theo huéng dan cta Thong tu s6 01/2022/TT-BTNMT, cua B6 Tai nguyén va Moéi trudng.
Nghien ctru duoc thuc hién tai 5 xa thuoc 2 huyén mién ndi cta tinh Thira Thiéen Hué. Dt liéu duoc
thu thap tir cudc khao sat, phong van, tham van va hé thong giam sat va danh gia (GSDG) thich tng
BDKH ctia tinh. Dit liéu duoc chudn hoa va tinh toan cac chi s6 tén thuong va kha ning thich tng. Cac
trong s6 ctia tmg nhom chi s6 cap 2 duoc xac dinh bing phuong phap phan tich thit bac (AHP). Két
qua nghién ctru cho thay, cac dia phwong mién ndi cé mutc rii ro va hiém hoa tir BDKH 1a rat cao,
trong khi chi s¢ tén thuong nam & mitc trung binh. Tuy nhién, chi s6 kha nang thich tng tuong doi
tot. Phat hién nay c6 thé hé tro xay dung chinh sach nang cao kha ning thich tng va déi pho véi tac
dong tiéu cuc cta dia phuong mién ndi tinh Thira Thien Hué.

Tt khoa: Bién doi khi hau, mién mii, tinh dé bi ton thurong, nang lirc thich umg.

1. BAT VAN BE

Nhitng nam gan day, BDKH da tré thanh mot
van dé dang lo ngai trén toan cau [1, 2]. Tac dong
cuia BDKH khong chi gay anh huong nghiém
trong dén moi truong tu nhién ma con dat ra
nhing thach thic 16n cho con nguoi va xa hoi [3].
Viét Nam, dat nuoc ven bién c6 vung mién nui
rong lom va duyén hai dai, chiu su tac dong manh
mé ctia BDKH [4], trong d6 tinh Thtra Thién Hué
khong phai la ngoai lé.

Tinh Thira Thién Hué c6 dia hinh phttc tap va
da dang vé khi hau. Voi vi tri dia ly va dac diém dia
hinh dac biét, Thira Thien Hué tré thanh mot
trong nhtmg khu vuc dé bi tén thuong ning né boi
BDKH [5, 6]. Su bién dong bat thuong cua nhiét
do, luong mua va sy gia tang tan sut ciing nhu
cuong do cua cac hién tuong cuc doan da gay ra
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nhiing tac dong tieu cuc dang ké dén cuoc song va
sinh ké cia cong déng trong tinh [7]. Nong nghiép
va cac nganh lién quan dén nong thon chiém phan
lon trong nén kinh té va doi song ctia Thira Thién
Hué. V6i hon 70% dan s6 song & nong thon va phu
thuoc manh me vao diéu kién tu nhién, cong dong
nay dang do6i mat voi nhitng rui ro va ton thuong
l6n do BDKH [8].

Tai viing mién nui cta tinh Thtta Thién Hué,
nhitng nghién cttu gan day da cho thay su thay doi
khong déu ctia moi treong va khi hau de doa su 6n
dinh ctia nén kinh té nong nghiép va sinh ké ctia
nguoi dan ma da so6 1a cong dong cac dan toc thiéu
s6 c6 doi song kho khan [9]. Dac biét, trong boi
canh cac hién tuong cuc doan ngay cang tang va
khong dé du doan, kha nang tmg pho va phuc hoi
ctia nhom cong dong dé bi ton thuong nay cang
tréd nén kho khan hon [9-11]. Vi vay, viéc danh gia
tinh dé bi tén thuong va rti ro do BDKH tai khu
vuc mién nui Thira Thién Hué 1a rat can thiét [6].
Nghién cttu sé mang lai thong tin quan trong vé
tinh trang BDKH va tac dong cta n6 trong mot so
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dia phuong mién nui cta tinh Thtra Thiéen Hué.
Bang cach ké thtra, thu thap va phan tich di liéu tir
hé thong giam sat, danh gia thich tmg véi BDKH
cta tinh Thtta Thién Hué, nghién cttu nham cung
cap cai nhin téng quan vé tinh trang BDKH va tac
dong dén cong déng trong tinh. Nghién cttu nhan
dién va danh gia duoc cac yéu to ton thuong va rai
ro do BDKH va dong vai tro quan trong trong viéc
xac dinh cach thttc tmg pho va gidm thiéu tac dong
cia BDKH trong khu vuc mién nui cta Thita
Thién Hué. Két qua ctia nghién cttu sé cung cap
thong tin can thiét dé xay dung va ap dung cac
bién phap tmg phoé hiéu qua, nham giam thiéu rai
ro va tang cuong kha nang thich tGng cta cong
dong truéc BDKH.
2. PHUONG PHAP NGHIEN CUU

2.1. Pham vi nghién ctru danh gia

e

TiNH QUANG TRI

BIEN BONG

Phong Bien g
i < i
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TP DA NANG

Hinh 1. Vi tri vitng nghién ctru tinh Thira Thién Hué

bé lam ro cac tac dong cta BDKH dén tu
nhién, kinh té - xa hoi cua dia phuong, da chon
khao sat va nghién cttu sau tai 5 xa A Roang, Dong
Son va Hong Thuong cta huyén A Ludi va xa
Thuong Lo, Thuong Long thudéc huyén Nam
Dong, day 1a 2 huyén mién nui phia Tay cta tinh
Thtra Thién Hué (Hinh 1). Cac diém nghién ctru
trén thuoc vung ndi noi bi tdc dong béi cac loai
hinh thién tai khic nhau nhu la lut, han han, lanh
kéo dai... va ciing 1a noi sinh song ctia phan lon
dong bao dan toc thiéu so. Do cac dic diém vé
kinh té, xa hoi va sinh ké, ho 1a nhom dé bi ton
thuong do nhiing tac dong tiéu cuc ctia BDKH.
Trong @6, nghién ctu tap trung phan tich cac noi
dung cht yéu nhu: Thach thuc thién tai 16n nhat

ma nguoi dan phai doi mat; mot s6 anh huong ctia
BDKH dén mot so linh vuc; su thay déi caa khi
hau, thién tai trong nhimg nam gan day... Ngoai
ra, nghién ctu con khao sat thong tin vé cac bién
phap giam nhe va thich tng BPKH cta cong
doéng.

Nghién cttu stt dung nguon s6 lieu thu thap ti
nhiéu nguon khac nhau: S6 liéu thit cap lién quan
dén thién tai va BDKH duoc thu thap tai cac don vi
c6 liéen quan trong nhiéu nam; hé thong GSPG
thich tmg BDKH ctia tinh Thira Thién Hué tir nam
2020 dén 2021 [12].

Nghién cttu duoc trién khai trong 2 dot, dot
mot te 10/01/2022 - 10/6/2022 va dot 2 tu
15/12/2022 dén 10/4/2023 nham thu thap day du
thong tin va c6 nhimg s6 lieu quan sat can thiét
cho 2 mua ro rét tai 2 huyén mién nui. Thong qua
cac dot thu thap thong tin tai hién truong, nghién
ctru da thiét ké bo chi s6 danh gia dua trén ké thita
va hiéu chinh mot s6 tiéu chi cta he thong GSDG
cho phu hop voi thuc tién (Bang 2). Ngoai ra, da
b6 sung thém céac s6 lieu thu thap tir cap cong
doéng dé lam ro nhitng tac dong va giai phap ung
pho ctia nhém nguoi dan, dic biét 1a cong dong
dan toc thiéu so tai dia phuong.

2.2. Phuong phép thu thap s6 liéu
2.2.1. Phuong phap thu thap so' liéu thir cap

Thu thap va st dung cac so lieu va dir lieu
thong ke vé khi hau va thoi tiét tir cac tram do (A
Ludi va Nam Pong) trong khu vie nghién ctu. D
litu mua duoc thu thap dudi dang chudi dir lieu
hang ngay tir ngay 01/01/1979 dén 31/12/2019,
voi mot chudi dir lieu kéo dai 41 nam dé dam bao
tinh tin cdy trong viéc thong ké yéu t6 khi hau.
Ngoai ra, sit dung cac bao cdo va tham khao cac
két qua nghién ctru vé BDKH da duoc phe duyét
va cong b8 boi Uy ban Nhan dan tinh va cac co
quan, ban nganh trén dia ban tinh Thita Thién Hué
trong nhitng ndm gan day. Diéu nay cung cip mot
co s& quan trong dé xay dung noi dung nghién ctru
va tranh su trung lap théng tin.
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2.2.2. Phuong phap thu thap so liéu so cap

Phuong phap diéu tra khao sat thuc dia duoc
ap dung trong viéc thu thap thong tin so cap.
Trong d6, cac thong tin so cap duoc thu thap ti
cap tinh dén cap xa thong qua viéc lya chon cac
diém nghién ctru va do6i twong cung cap thong tin
mang tinh dai dién cho tung dia phuong. Cac
phuong phap thu thap thong tin duoc chi tiét hoa
nhu sau:

- Phong van sau: Nhom nghién cttu phong van
dai dién ctia S& Tai nguyén va Moi truong, S&
Nong nghiép va PTNT, S& Du lich, Ban chi huy
Phong chong thién tai va Tim ki€ém cttu nan, Dai
Khi twong Thuy van tinh va mot s6 chuyén gia,
nha khoa hoc nham thu thap nhimng théong tin
chung vé dién bién thién tai, tinh hinh BDKH trén
dia ban tinh va nhimg ké hoach, chién luoc nham
tng pho véi BDKH.

- Thao luan nhom tap trung (Focus Group
Discusion - FGDs): Tai 5 xa nghién ctwu, t6 chic
mot budi thao luan nhom tai méi xa voi su tham
gia ctia 810 nguoi dan dia phuong. Cac chu dé
thdo luan lien quan dén dién bién cta thién tai,
thoi tiét cuc doan, tac dong va cac giai phap thich
ung voi BDKH ctia cong dong.

- Phong van ho: Da tién hanh phong van 153
ho, trong d6 80% la cac ho déong bao dan toc thiéu
sO tai cac xa nham tim hiéu sau hon cac giai phap
thich tng ma nguoi dan da lua chon va dé xuat
ciing nhu tim hiéu them kha nang cting nhu dong
lwc ctia cac nong ho tai cac vung sinh thai khac
nhau trong viéc lua chon giai phap thich tng voi
BDKH theo huéng bén viing trong nong nghiép va
mot so linh vuce khac.

2.3. Phuong phap danh gia tinh dé bijtén
thuong do BbDKH

Phuong phap nghién ctu dinh luong duoc s
dung dé phan tich, xtt ly cac bo s6 lieu khi tuong
quan trac theo khong gian, thoi gian; bo so lieu hé
thong giam sat hé thong GSDG thich ung voéi
BDKH va b6 s6 lieu diéu tra phong van ¢ thuc dia.
Phuong phap nay cung cap mot két qua truc quan,
giup cac nha quan ly dé dang xac dinh cac linh vuc

dé bi ton thuong va cac linh vuc can chua y trong
qua trinh dau tu.

Thong thuong, tinh dé bi tén thuong c6 thé
duoc biéu thi dudi dang ham s6 caa phoi bay E, do
nhay S va kha nang thich tmg AC. Cong thiic tinh
nhu sau:

VI=£f (E,S, AC)

Phan tich trén da dua ra quy trinh cu thé dé
thuc hién chi s6 tinh dé bi tén thuong (VI), danh
gia muic do tén thuong gém 6 budc va bo chi so
duoc lua chon dua trén cac nghién ctru trén thé
gioi va tinh hinh thuc té€ tai diém nghién ciru.
Trong nghién ctru nay ap dung V dé phan tich mic
do dé bi tén thuong & cac dia phuong muc
tiéu. Tuy nhién phuong phap tinh toan cé khac so
v6i cong thie ctia IPCC. Da ap dung bo cong thirc
theo huéng dan ctia Bo Tai nguyén va Moi truong
nam 2022 trong Thong thw 01/2022/BTNMT.

2.3.1. Phuong phap tinh todn cdc chi so hiém
hoa, murc do phoi bay, mirc do nhay cim va kha
nang thich ungtheo Thong tr 01/2022/TT-
BTNMT

Viéc danh gia tac dong ctia BDKH 1la viéc xac
dinh mtc d6 anh hudéng tich cuc, tiéu cuc, ngin
han va dai han; tinh dé bi ton thuong, rti ro va ton
that, thiet hai do BDKH dén hé thong tu nhién,
kinh t€ - xa hoi trong pham vi khong gian va thoi
gian xac dinh.

- Chudn hoa cdc chi so thanh phan

Thuat ngit “chuan hoa” dé cap dén viec
chuyén dai cac gia tri chi s6 do trén cac thang do
va don vi tinh khac nhau thanh cac gia tri khéng
co don vi trén mot thang do chung. Pham vi gia tri
tiéu chuan thuong st dung dé chudn hoa la tit 0
dén 1.

Céc chi so thanh phan cta mtc do nhay cam
c6 quan hé ddéng bién (+) véi chi s6 tinh dé bi tén
thuong, tic 1a lam gia tang tinh dé bi t6n thuong;
con chi s6 thanh phan ctia kha nang thich tng lai
c6 quan hé nghich bién (-) véi chi so tinh dé bi tén
thuong, tirc 1a 1am giam tinh dé bi t6n thuong. Cac
chi so thanh phan ctia hiém hoa, mtc do phoi bay
va tinh dé bi tén thuong déu c6 quan hé dong bién
voi chi s6 rii ro.

92 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023



KHOA HOC CONG NGHE

Trong truong hop tuong quan giita chi so
thanh phan cta hiém hoa, mttc do phoi bay, mic
do nhay cam va kha nang thich tmg va chi so6 tinh
dé bi tén thuong, hoac chi s6 rti ro 1a dong bién,
ap dung cong thitc chudn hoda sau:

X -X,)
) (Xl:mx _Xmiﬂ)

Trong truong hop tuong quan gitta chi so
thanh phan cta hiém hoa, mtc do phoi bay, mtc
do nhay cam va kha nang thich tmg va chi so tinh
dé bi tén thuong, hodc chi s6 rui ro 1a nghich bién,
ap dung cong thic chuan hoa sau:
o X,)

? (Xmax - Xmin)

Trong d6: i 1a chi s6 chay cta cac xa diéu tra, j
la chi s6 thanh phan; yij 1a gia tri chuin hoa tai xa
thit i caa chi s6 thanh phan th j; Xij 1a gia tri cta
chi s6 thanh phan; Xmin la gi4 tri nho nhat cta chi
s6 thanh phan thit j cta cac xa diéu tra; Xmax la

Yi (D

@)

gi4 tri 16n nhat cta chi s6 thanh phan thtt j ctia cac
xa diéu tra.

- Tinh trong s6 céc chi sé thanh phan

Sau khi thyce hién chudn hoa cac chi s6 thanh
phan, trong so6 cua timg chi so thanh phan can
dugc tinh toan va ap dung. Pa ap dung phuong
phap phan tich th& bac (Analytic Hierarchy
Process — AHP) dé tinh trong sé cho cac nhom chi
tieu cap 2 dua trén két qua phong van siu cac
chuyén gia trong linh viec BDKH, tai nguyén moi
truong, nong nghiép, phong chong gidm nhe thién
tai, cac nha khoa hoc va can bo quan ly cap huyen.
bay 1a mot phuwong phap dinh luong, dung dé danh
gia cac phuong an va chon phuwong an thoa man
cac tiéu chi cho truoc. Cac chi s6 thanh phan sé
duoc so sanh voi nhau theo timg cap trong mot ma
tran va duoc tinh toan bang cach cong téng cac gia
tri cia ma tran theo cot, sau dé 14y timg gia tri cta
ma tran chia cho s6 téng ctia ct trong tmg. Trong
sO ctia timg chi s6 thanh phan tuong tmg sé bang
binh quan cac gia tri theo timg hang ngang.

Bang 1. Két qua tinh trong s6 AHP cho nhém tiéu chi

Nhom tiéu chi Chi s6 cap 2 Trong so
. BDKH 0,14
Hiém hoa - H
Thién tai 0,86
Phoi bay tac dong ctia thién tai 0,54
Phoi bay khu virc canh tac 0,07
Do phoi bay - E
Phoi bay hoat dong ctia con nguoi 0,25
Phoi bay tai san 0,14
Tén thuong con nguoi 0,41
Tén thuong ha tang 0,17
) Tén thuong nong nghiép 0,24
Do nhay cam - S -
Ton thuong thuy san 0,11
Tén thuong 1am nghiép 0,05
Tén thuong du lich 0,03
Nguon luc tu nhién 0,28
Nguon luc con nguoi 0,38
Kha nanng?Ch ung - Nguon luc vat chat 0,08
Nguén luc tai chinh 0,17
Nguon luc xa hoi 0,08
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2.3.2. Phuong phdp tinh todn cdc chi s hiém
hoa, mutc do phoi bdy, mitc do nhay cam va kha
nang thich ung

Sau khi tinh chuan hoa va ap dung trong s
doi voi cac chi s6 thanh phan, cac chi so tai cac
don vi khong gian duoc tinh toan theo cong thic
téng quat sau:

n
*?Mf - Zj:[wjyﬂf i=1.m

Trong do6: Mi 1a chi s6 tinh toan (hiém hoa (ky
hiéu 1a Hi), mic d6 phoi bay (ky hiéu la Ei), mic
do nhay cam (ky hiéu la Si), kha nang thich ung
(ky hiéu 1a ACi); i 1a chi s6 chay cta cac xa diéu
tra; j 1a chi s6 chay cua chi s6 thanh phén; n 1a téng
chi s6 thanh phéan; m 1a tong s6 xa diéu tra; wj 1a
trong s6 cua chi s6 thanh phan thit j trong cac xa
diéu tra; yij 1a gia tri chudn hoéa cta chi s6 thanh

3)

phan thtt j, duoc tinh theo cong thitc (1) hoac cong
thuc (2).

Tinh toan tinh dé bi tén thuong tai cac don vi
khong gian (ky hiéu la Vi):
_ Si +( *AC;')

v
) 2

C)
Tinh toan rui ro tai cac don vi khong gian (ky
hiéu la R):

H.+E +V,

3 ®)

Ri =
Nguon so6 lieu chinh thic duge st dung cho
viéc tinh toan céac chi s6 ciing nhu 1ap ban do tén
thuong duogc lay tir ngudn so lieu hé thong giam
sat va danh gia thich tng voi BDKH tinh Thira
Thién Hué.

Bang 2. Mtc d6 dé bi tdn thuong va kha ning thich tmg BDKH

TT Tiéu chi cap 3 Tiéu chi | Tiéuchi |Ponvitinh| Héng A bong |Thuong| Thuong
cap 2 chinh Thuong | Roang | Son Lo Long
A Ludi Nam Dong
1 | Do lech nhiét d¢ trung binh BDKH | Hiém hoa °C 0,5 0,5 0,4 0,5 0,5
nam thap nhat (H1) @ (D
2 | Do léch nhiét do trung binh °C 1,6 1,55 1,55 1,7 1,7
nam cao nhat
3 |Do léch nhiét d6 trung binh °C 0,50 0,50 0,50 0,54 0,54
nam
4 | Do léch lugng mua trung binh mm 43 42 43 44 43
nam thap nhat
5 |DPo lech lwong mua trung binh mm 543 544 540 382 382
nam cao nhat
6 | Do léch luong mua trung binh mm 93,31 93,31 93,31 94,87 94,87
nam
S6 tran lut xay ra Thién tai Tran/nam 3 5 4 2 4
8 [S6 con bao d6 bo vao (H2) Con/nam | 3 3 4 3 4
9 |Téng s6 dot han han Dot/nam 1 1 1 3 1
10 | Téng s6 vu sat 1& dat Vu/nam 2 5 1 2 1
11 | Téng s6 vu chay rimg Vu/nam 0 0 3 0 0
12 | Téng s6 ngay ngap lut Phoi bay | Muc do | Ngay/nam 3 2 2 0 0
13 | Thoi gian x4y ra bdo trung binh | tdc dong | phoi bay S8 1 1 2 2 1
thientai | (E) (D | ngay/con
14 | S6 con bao trén cap 8 d6 bo vao ED S6 con 2 1 3 2 3
trong nam bdo/nam
15 | Mttc kho6 han nam 1=Hoi kho; 1 2 2 3 3
94 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023




KHOA HOC CONG NGHE

2=Kho;
3=Rat kho
16 | Téng s6 ngay han han Ngay/niam 60 50 15 20 20
17 | Téng dién tich dat bi han han Ha/nam 2 7,5 20 100 10
18 | Téng chiéu dai bi sat 16 dat Km/nam 0,15 34 0,1 0 0
19 | Téng dién tich ring bi chay Ha/nam 0 0 2,5 0 0
20 | Dién tich rimg san xudt Phoi bay Ha 2.230,86 |12.394,31| 1.273,21 | 1.493,2 | 519,06
21 |Téng s6 dia diém tham quan du | kKhu vue S6 dia 2 4 1 2 3
lich canh tac diém
22 |Dien tich dat trong lua (E2) Ha 56,67 145 7922 33 56,66
23 | Dién tich dat trong hoa mau va Ha 100 183,34 20 116,6 51,62
cay hang nam
24 |Dién tich dat trong cay lau nam Ha 20 187,31 161 40 108,27
25 | Dien tich dat trong cay cong Ha 920 510 597 356 10
nghiép
26 | Ty 1é ho ngheo Phoi bay % 9,38 16,9 35,41 3,7 15
27 | Ty 16 ho can ngheo hoat % 1698 | 2968 | 19,7 5 3
28 | Ty 1é nguoi gia trén 60 tudi dong % 885 | 136 8 15 35
29 [Ty 1¢ tré em dui 15 tudi ncg(z;i % 30,61 | 392 | 276 | 18 45
30 |S6 ho c6 nguoi bi khuyét tat (E3) ho 86 26 24 18 35
31 | Ty lé nguoi dan toc thiéu s6 % 86,84 98,83 97,25 95 97,6
32 |S6 ho khong c6 nha & Ho 6 10 20 35 5
33 |'Ty le dan s6 khu vic nong thon % 80 100 99,6 98 100
34 | Co cdu lao dong nong nghiép % 70 70 100 85 5
35 |S6 co s& chan nuoi gia stuc tap | Phoi bay S6 co sé 4 1 1 2 3
trung tai san
36 | S6 co s& chdn nudi gia cAm tap (E4) S6 co b 4 1 2 2 1
trung
37 |S6 nguoi 6m dau do han han bDonhay | Macdo | S6nguoi 5 10 20 25 30
38 | S6 nguoi chét, mét tich do bao | camveé | nhay cam | Sgnguoi | 0 0 0 0 0
39 | S6 nguoi bi thuong do bao con ONQ) S6 nguoi 2 2 0 1 0
nguoi
(1)
40 | Dién tich lua bi thiét hai do Do nhay Ha 31 45 20 0,5 1,2
thién tai cam vé
41 | Dién tich hoa mau va cay hang nong Ha 50 300 0 2.1 0
nam bi thiét hai do thién tai nghiép
42 | Dien tich dat trong cay launam | (52) Ha 200 2 0 0 10
bi thiét hai do thién tai
43 |So luong gia suc bi chét do Con 150 200 283 15 10
thién tai, dich bénh
44 |So luong gia cam bi chét do Con 1.000 560 200 300 3.400
thién tai, dich bénh
45 | Téng gi4 tri san xut nong Triéu 200 14 54 50 0
nghiép bi thiét hai nam déng/nam
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46 | Dién tich rimg bi thiét hai do Do nhay Ha 200 40 3 45 30
thién tai cam vé

47 | Ty le dién tich rimg bi thiét hai lam % 4,7 0,78 0,5 5 5
do thién tai nghiép

48 | Dien tich cay cong nghiép bi (S3) Ha 200 10 3 250 4
thiét hai do thién tai

49 | Tong gia tri san xuat lam Triéu 5.950 300 165 4.000 50
nghiép bi thiét hai do thién tai déng/nam

50 |S6 dia diém tham quan du lich | Do nhay S6 dia 1 2 1 2 2
bi 4&nh hudng/thiét hai do cam vé diém
BDPKH du lich

51 | Téng gia tri thiét hai (cosovat | (54 Trieu dong| 20 2000 20 30 20
chat, doanh thu,...) do BbKH

52 | Dién tich dat tu nhién Nguon | Kha niang Ha 4.022,09 |5.787,96| 2.670,46 | 1.0643,5| 5.067,99

53 | Ty le dién tich dat chua st lyc ty | thich ung % 0,04 1,36 | 20,7 1,81 0,67
dung nhién | (AC)) ()

54 | Dien tich rimg (ACD) Ha 0 [507875] 15 | 1011 |4.20011

55 | Dién tich rimg tu nhién Ha 0 5.078,75] 2.670,46 0 2.688,88

56 | Dién tich dat nong nghiép binh Ha/nguoi 3 0,1 5,66 0,8 0,95
quan dau nguoi hodc ho hoic

Ha/ho

57 | Téng s6 dan Nguon ngudi 2.881 2.929 1.566 1.461 2.916

58 | Ty 1é ho c6 nir 1a chu ho lyc con % 21,51 10,65 12,47 4 5

59 | Ty lé nguoi biét chir nguoi % 99,68 60 100 100 90

60 [Ty le da tot nghiep tiéu hoc (AC2) % 99,96 95 100 86,47 85

61 | Ty 1é lao dong c6 viéc lam % 94,1 20 70 55 88

62 | Dién tich dat & binh quan dau Nguén m?/nguoi 108 98,87 0 68 74,6
nguoi luc khac

63 | Ty lé thon, ban co hé thong loa | (AC3) % 0 97 0 100 0
truyén thanh

64 |'Ty le thon co he thong canh % 0 100 0 0 100
béao thién tai

65 | Tong gia tri san xuat lam Nguén Triéu 8.500 400 1.983 | 7.000 600
nghiép luc tai déng/nam

66 | Téng gia tri san xuat nong chinh Triéu 150 3.000 | 5.738 | 9.000 300
nghiép (AC4) déng/nam

67 | Téng s6 1€ hoi du lich duoc t6 | Nguédn Lé hoi 3 3 2 3 3
chic Iwec xa

68 |S6 hop tac xa, té hop tac hoi S6 co so 1 1 1 1 1

69 | S6 t6 chirc xa hoi nghé nghiep (AC5) S6 co s& 1 2 1 2 1
(nhom sé thich, CLB khuyén
nong,...)

70 |S6 doanh nghiép nong nghiép S6 co sé 2 1 1 2 1
Nguén: S¢ Tiai nguyén va Moi truong tinh Thia Thién Hué [12] va diéu tra thuc t€ 2022-2023.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac hiém hoa

Két qua tinh

—e—Hbng Thuong

toan cac chi sé
—g— A Roang

Poéng Son

Hiém hoa (H)
0.6

Rdi ro (R)

Tinh dé bi tén thvong
(V)

P06 phoi bay (E)

Pé nhay cam (S)

Kha nang thich ng

(A

Hinh 2. Két qua tinh toan céc chi s6

Két qua tinh toan cac chi s6 danh gia muc do
dé bi tén thuong bao gobm H (Hiém hoa), E (Do
phoi bay), S (Mtc d6 nhay cam), AC (Kha nang
thich tng), V (Tinh dé bj tén thuong) va R (Rui ro)
duoc téng hop thanh biéu dé (Hinh 2).

Chi s6 hiém hoa (H) duoc tich hop boi 2 nhom
chi s6 cap 2 bao goém thién tai va BDKH. Chi s6
hiém hoa duoc tinh toan tir 12 chi so cap 3. Két
qua tinh tai bang hiém hoa cho thiy c6 su khac
nhau kha 16n gitra cac dia phuwong duwoc danh gia.
O khu vyc d6i nti, Nam Pong va A Ludi ¢6 chi s6
hiém hoa kha cao. Chi s6 nay danh gia muic do
hiém hoa tai méi dia diém. Cac gia tri cia H nam
trong khoang tir 0,414 - 0,524. A Roang c6 gia tri H
cao nhat, cho thay dia diém nay c6 muc do hiém
hoa cao hon so v6i cac dia diém khac trong bang
so lieu va su phan hoa muic do hiém hoa cua 5 xa
nghién ctu gay ra do BDKH la khong qua khac
biét, dao dong quanh mic trung binh, chi c6 xa A
Roang 1a mutrc d6 hiém hoa cao hon 4 xa con lai.

3.2. Mitc 49 phoi bay

Mtc do phoi bay (E) duoc phan bo trong 4
nhom chi tiéu cap 2 bao gom: Phoi bay thién tai,
khu viee canh tac, hoat dong con nguoi va phoi bay

vé tai san. Day 1a chi s6 dé danh gia mic do bao
pht vé tac dong cua thién tai va BDKH tai diém
nghién ctu. Nhin chung, mi&c d6 phoi bay do tac
dong cua thién tai va BDKH tai 2 huyén mién nui
tinh Thtra Thién Hué 1a kha cao va dong nhat. Gia
tri cia E nam trong khoang tir 0,332 - 0,428. A
Roang lai c6 gia tri E cao nhat, cho thay dia diém
nay c6 kha ning ti€p xuc voi cac yéu to gay ton
thuong cao hon so véi cac dia diém khac.

Két qua cho thay phan lon dién tich khu vuc
duoc danh gia co chi so6 phoi bay kha cao, d6 la
nhitng dia phuong bi nguy co han han va bao dé
b9, bao gom khu vuc phia tdy huyén A Luoi (A
Roang) va cac xa con lai c6 mirc d6 phoi bay kha
cao nhut Thuong Lo, Thuong Long, Dong Son va
Héng Thuong. Két qua tai bang 3 cho thay, phan
lon cac xa nghién ctu déu coO nguy co
phoi bay twong doi doi voi thién tai, BDKH.

3.3. Mitc 6 nhay cam

Muc d6 nhay cam (S) duogc tinh toan dua trén
kha nhiéu céc chi s6 cap 3, vi theo cong thic tinh
chi s6 t6n thuong thi S 1a mot trong nhung chi s6
quan trong, két qua tinh S sé anh huong rat 16m
dén chi so tén thuwong (V). Do do, trong nghién
ctru nay S rat duoc quan tdm va sang loc ky cac chi
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tieu. Két qua tinh gia tri ctia S nam trong khoang
tir 0,219 - 0,347. Muc d6 nhay cam cua cac dia
diém trong bang so lieu khong co su khac biét lon.
Chi s6 nhay cam bao gom nhiéu chi s6 biéu thi
cho d6 nhay cam ctia cac dia phuong, cac linh vic
nhu nong, 1am nghiép, co so ha tang, du lich,... voi
cac tac dong cua thién tai va BDKH.

Khu vuc c6 do nhay cam cao nhat 1a xa Hong
Thuong, khu vuc nay co6 hd chtra nuéc cho dap
thuy dién A Lud6i. Dac biét cac xa Thuong Long,
Thuong Lo thuéc huyén Nam Dong c6 do nhay
cam rat thap. Tuong tu, mot s6 xa phia Tay Bac
cta huyén A Lu6i nhu A Roang va BDong Son cé do
nhay cam tir rat thap dén thap.

3.4. Kha nang thich tng

Trong nghién ctu nay, kha nang thich tng
cua cac dia phuong duoc danh gia dua vao cac chi
s6 dugc xép vao 5 nhom nguon luc khac nhau bao
gom: Ty nhién, con nguoi, tai chinh, xa hoi va
nguodn luc khac. Chi s6 nay danh gia kha niang
thich tng ctia méi dia diém. Gia tri cia AC nam
trong khoang tir 0,481 - 0,569. Hong Thuong c6 gia
tri AC cao nhat, cho thay dia diém nay c6 kha nang
thich tng tot hon so véi cac dia diém khac trong
bang so liéu.

Két qua biéu thi kha nang thich tmg & cac dia
phuong duoc danh gia. Kha nang thich tng duoc
xem 14 cac chi s6 quan trong thé hién kha niang
thich tmg cua hé thong kinh té - xa hoi va con
nguoi, co sé ha tang, hé thong san xuat va tai san
tu nhién. Nhin chung, kha nang thich tng cta cac
dia phuong duoc danh gia 1a kha cao. biém dic
biét 1a cac dia phuong mién nui - noi thuong bi tac
dong baoi thién tai va BDKH, tuy nhién cac xa nay
c6 chi s6 thich tng kha cao nhu Dong Son, Hong
Thuong ctia huyén A Luéi va Thuong Long,
Thuong Lo ctia huyén Nam Dong. Nguoc lai, A
Roang (huyén A Lud6i) c6 muc do thich tmg thap.

Két qua tinh toan chi s6 mic do kha niang
thich ung AC ctia 5 xa nghién cuu gay ra do
BDKH cho thay st khac nhau khong 16n gitra cac
Xa.

3.5. Tinh dé bi tn thwong

Cong thic tinh chi so6 dé bi tén thuong do Bo
Tai nguyén va Moéi truong ban hanh nam

2022, khong bao gém chi s6 do phoi bay E, ma
chi tich hop cac chi s6 S va AC dé tinh toan tinh
dé bi tén thuong V, két qua thé hién trén ban doé
cho thiay sy chénh léch kha lon gitta cac dia
phuong dwoc danh gia. Mac du la cac xa thuoc 2
huyén mién nui khac nhau, tuy nhién mac do tén
thuong do giay ra do BDKH va thién tai la kha
tuong dong.

Céc so xa nghién ctru thudc hai huyen A Ludi
va Nam Pong c6 mic do ton thuong rat thap. Gia
tri cia V nam trong khoang ttr 0,335 - 0,390. Cac
dia diém trong bang s6 lieu khong cé su khac biét
l6n vé tinh dé bi tén thuong va su phan hoa trén
dia ban ctia 5 xa nghién ctu giy ra do BDKH la
khong qua ro rang.

3.6. Rii ro

Chi s6 nay danh gia mirc do rdi ro tai moi dia
diém. Gia tri ctia R nam trong khoang tir 0,375 -
0,447. A Roang c6 gia tri R cao nhét, cho thay dia
diém nay c6 mirc do rui ro cao hon so voi cac dia
diém khac trong bang so lieu. Mac d¢ rdi ro
nghiém trong nhat cha yéu thé hién & huyen A
Ludi, cac xa A Roang, Pong Son ¢6 chi so6 rii ro rat
cao, trong khi cac xa tai huyén Nam DPoéng co6 chi
sO rui ro & muc thap dén trung binh.

Téng quan, biéu d6 mo ta so liéu tinh toan
(Hinh 2) cho thay A Roang la dia diém c6 muc do
dé bi t6n thuong cao nhat, voi cac chi so6 H, Eva R
dat gia tri cao. Trong khi d6, Hong Thuong c6 kha
nang thich tmg tot nhat (c6 gia tri AC cao nhat)
trong so cac dia diém duoc danh gia.

4. KET LUAN

BDKH dang anh hudéng dén nhiéu linh vuc
tren dia ban tinh Thtra Thién Hué. Két qua danh
gi4 tinh dé bi tén thuwong cho thay su khac biét
gitta cac dia phuong, voi chi s6 V dao dong tir 0,33-
0,39. Trong do, hai huyén mién nuai A Ludi va Nam
bong c6 muic do dé bi tén thuong tir cao dén rat
cao.

Nguoi dan tai mién nui tinh Thira Thién Hué
da da dang hoa cac giai phap thich tng vé6i BbKH
dua trén cac diéu kién sinh thai dia phuong. Diéu

98 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023



KHOA HOC CONG NGHE

nay giai thich cho chi s6 kha nang thich tng AC
dat mirc dang ké. Pay 1a co s& quan trong dé dé
xuat cac giai phap thich tmg bén vitng, tap trung
vao hoat dong sinh ké va tao thu nhap cho timng
vung sinh thai cu thé va dap tng nhu cau thay déi
ctia ho gia dinh va cong déng.

bay la nghién ctu ap dung phuong phap tinh
toan theo thong tu moéi nhat cia Bo Tai nguyén va
Moi truong trén co s st dung théng tin va di liéu
tr he thong GSDG, phuong phap nghién ctru nay
cho thay tinh phu hop, linh dong va chinh xac dé
phuc vu cho céng tac nghién cttu, danh gia va xay
dung cac chuong trinh phat trién kinh t€ xa hoi
thich tng voi BDKH tai tinh Thira Thién Hué.

LOI CAM ON

Nghién cttu nay duoc ho tro boi cac khoan tai
tro (#169430, #194004) tix Chuong trinh Nghién
ctru ctia Thuy Si vé cac van dé toan cau cho phat
trién (Chuong trinh R4D), dong tai tro boi Quy
Khoa hoc Quéc gia Thuy Si (SNF) va Co quan
Hop tac va Phat trién Thuy si (SDC). Nhom tac gia
tran trong cam on st ho tro mot phan cia Pai hoc
Hué thong qua dé tai khoa hoc cong nghé ma so
DHH2023-02-178 va Truong Dai hoc Nong Lam,
Dbai hoc Hué véi dé tai DHL-2023-PTNT-01.
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ASSESSMENT OF VULNERABILITY AND RISK ASSOCIATE WITH CLIMATE CHANGE
IN SELECTED MOUNTAINOUS LOCATIONS OF THUA THIEN HUE PROVINCE
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Nguyen Van Chung’, Nguyen Thi Huong Giang®
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Summary

This study assesses the impacts, vulnerability and risks to climate change in selected mountainous
localities of Thua Thien Hue province. Vulnerability is quantified following the guidelines of Circular
No. 01/2022/TT-BTNMT issued by the Ministry of Natural Resources and Environment. The
research was conducted in five communes within two mountainous districts of the province. Data were
collected through surveys, key informant interviews, focus group discussions, and the Climate Change
Adaptation Monitoring and Evaluation system of the province. The data were normalized, and
vulnerability and adaptive capacity indices were calculated. The weights for each second-level index
group were determined using the Analytic Hierarchy Process (AHP) method. The study findings
reveal high risks and hazards from climate change in the mountainous localities, while vulnerability
indices are at a moderate level. However, the adaptive capacity indices are relatively good. These
findings can support the development of policies to enhance adaptation and cope with the negative
impacts of climate change in the mountainous areas of Thua Thien Hue province.

Keywords: Climate change, mountainous regions, vulnerability, adaptive capacity.
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