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ABSTRACT

Early mortality syndrome/acute hepatopancreatic necrosis
(EMS/AHPND) was first detected in China in 2009. The disease
spread rapidly to neighboring countries and emerged in almost major
shrimp-producing regions in the world, including Vietnam. The disease
has caused serious damage to the global shrimp industry and so far, there
is no effective cure. In order to understand the current status of AHPND,
and then to introduce effective prevention and detection measures, we
collected data and shrimp samples in some provinces in the Mekong Delta
to analyze and isolate the pathogenic strains. The results of our study
conducted from 2014 - 2018 in four provinces (Ben Tre, Long An, Bac
Lieu, Kien Giang) showed that AHPND damaged from 2.0 to 57.2% of the
total shrimp farming area. In addition, we isolated 10 AHPND-positive
strains via culturing and PCR. The results of representative sequencing of
three strains LA1, LA5, and LA8 showed that they were 100% similarity
with the previously published strain XN89. These isolated strains are used
as a collection for further studies on the origin and mechanism of the
disease by whole genome sequencing.
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1. Dat Van Dé

TOM TAT

Hoi ching chét sém/hoai tit gan tuy cap (EMS/AHPND) la bénh tréen
tom dude phat hien dau tién ¢ Trung Qubc nam 2009. Sau d6, bénh lay
lan nhanh chéng ra cic nudc lan can va hién da c6 mat tai hau hét cac
viing san xuit tom chinh trén thé gidi, trong d6 c6 Viet Nam. Bénh gay
ra thiét hai nghiém trong cho nganh tém toan cau va cho dén nay van
chuta c6 phuong phap chita bénh hieu qua. Dé ndm r6 thyc trang bénh
AHPND ¢t d6 dua ra cac bién phap phat hién va phong ngita hiéu qua
thi chiing t6i da thu thap dit lieu thyc t&é & mot s6 tinh thuoc Dong bing
song Ctiu Long dé phan tich ciing nhu thu thap miu tom dé phan lap
chiing vi khudn Vibrio parahaemolyticus gay beénh. Nghién cttu tit nam
2014 - 2018 & bdn tinh Bén Tre, Long An, Bac Liéu, Kién Giang cho thay
dién tich thiét hai cia AHPND dao dong trong khoang 2,0 - 57,2% tong
dién tich nudi tém. Ngoai ra, ching t6i ciing phan lap dugc 10 ching
duong tinh v6i AHPND thong qua nudi cady va PCR. Két qua gidi trinh
tu dai dién ba ching LA1, LA5, va LAS8 cho thiy c6 do tuong dong 100%
véi chiing gay bénh XN89 da dugc cong bd trude day. Cac chiing phan
lap nay sé dugc st dung dé tao bo suu tap ching gay bénh nhim nghién
cttu sau hon co ché va ngudn gdc bénh théng qua giai trinh ty toan bo bo
gen.

ci nude.

Véi quy mo nudi tém cong nghiép mat do cao

Nganh cong nghiép nudi tom c6 gia tri khong
nhd trong thi truong nudi trong thiy sin cla
thé gigi v ca ¢ Viet Nam. Uéc tinh trong nam
2019, san lugng tom cua Viét Nam dat khoang
700 nghin tan chiém khoang 15% thé gisi vé tong
san lugng tom va diing hai thé gidi ké tir 2016 cho
dén nay theo théng ké ctia The Global Aquacul-
ture Alliance (Anderson & ctv., 2019). Dién tich
tom nuodi nude ¢ cad nam 2018 dat 712,7 nghin ha
chiém 64,4% dién tich nudi trong thiy san cla
Viet Nam. Khu viyc nuoi téom chi yéu 1a Dong
béng song Citu Long (DBSCL), chiém dén 80,61%
san lugng va chiém 91% dién tich nuoi tom cla

va dinh duéng nhiéu, tom rat dé bi bénh néu
quan 1y mam bénh khong t6t. Dic biét, trong s6
d6 bénh hoai tit gan tuy cap (AHPND) véi toc
do lay lan nhanh va gay ra thiét hai kinh té tram
trong. Béenh AHPND lan dau duge ghi nhan &
Trung Qudc vio nam 2009 sau d6 lan ra chau A
va cac nude ¢ khu vuc khéc: Viet Nam (2010),
Malaysia (2011), Thai Lan (2012), Mexico (2013)
va Philippines (2015) (Flegel & ctv., 2012; Soto-
Rodriguez & ctv., 2015). Hoai tit gan tuy cap da
gay thiet hai nang cho nganh nuoi tom chau A len
dén 1 ty USD vao nam 2013 theo uwdc tinh clia
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Lién minh nuoi trong thiiy san toan cau. Bénh
AHPND c6 thé xuét hién va gay chét cho tom
trong vong 45 ngay sau khi tha, ti 1& chét c6 thé
len dén 100% sau khi nhiém bénh (GAA, 2013).

O Viet Nam, bénh xay ra hau hét cic thang
trong nam, nhung tap trung nhidu tit thang 3
dén thang 8 duong lich hing nim. Triéu chitng
clia tom bénh thuong bd an, tip mé, c6 gan tuy
nhat mau. Quan sit mo hoc, céc té bao gan tuy
c6 day du cac dac tinh hoai t@& nhu cac té bao
bi bong tréc, tap trung rat nhiéu té bao mau &
xung quanh va khodng gian giita 6ng gan tuy bi
tén thuong va xay ra nhiém khuan thit cAp ning &
gian doan cudi. Vi khuan Vibrio parahaemolyticus
(V.p) la nguyén nhan gay beénh hoai tit gan tuy
cap 6 tom. Yang & ctv. (2014) phét hién plasmid
mdi trén loai nay, dit tén la pVAL kich thudc
khoang 69 kb gém hai gen doc t6 clia bénh gen
pirAYP (336 bp) va pirB'P (1317 bp) ndm trong
vung c¢6 kich thuée 3,5 kb duge bao béi cac ving
lap ddo ctia trinh ty ma héa chuyén vi. Plasmid
pVA1 da dugc chitng minh 13 ngudn duy nhét sinh
ra doc t6 ToxAB gay chét cac té bao gan tuy dic
diém ctia benh AHPND (Lee & ctv., 2015).

Sau hiéu biét vé gen doc t6 va plasmid pVAL,
hang loat cac cong bd sau d6 bao cio rang con
c6 cac loai khac V. p thuoc ho Vibrio khac gay
ra béenh AHPND nhu mot loai giéng v6i V. har-
veyi, V. campbellii, V. owensii va V. punensis
(Kondo & ctv., 2015; Liu & ctv., 2015; Restrepo
& ctv., 2018), ciing nhu cung cip bing chiing vé
chuyén gen ngang giita ching V. campbellii gay
bénh AHPND sang chiing V. owensii khong gay
bénh AHPND va tré thanh ching gay chét tom
(Dong & ctv., 2019).

Hién nay, c6 nhiéu phan tng thiét ké dé phat
hién béenh AHPND nhu PCR, PCR dinh lugng
dung mau do TagMan (Han & ctv., 2015) va
ky thuat khuéch dai ding nhiét qua trung gian
cau truc kep téc (LAMP) (Kongrueng & ctv.,
2015) dugc thiét ké dé phat hien benh AHPND.
Trong d6, phuong phap AP3 khuéch dai gen
toxA (Sirikharin & ctv., 2014) v phuong phéap
multiplex-PCR phat hién cung lic toxA, toxB
bing cip modi VpPirA-284 va VpPirB-392 dudc
stt dung phd bién nhét trong chudn doan beénh
EMS/AHPND (Devadas & ctv., 2019).

Véi téc do lay lan va thiét hai kinh té gay ra
béi AHPND, tuy nhién dit lieu vé tinh hinh dich
bénh nay trén ving DBSCL chi méi cap nhat dén
niam 2017 va chi & mic c6 hay khong c6 dich &
cac tinh. Danh gia thyc trang bénh trén tom céc

tinh véi muc tiéu cung cip thong tin vi cai nhin
chinh x4c vé mic do nguy hiém ctia AHPND dé
c6 cac bieén phap dé phong, xét nghiém v chita
tri phtt hgp la nhiing gi bai bao sé thuc hién.
Chiing t6i thiyc hien théng ké mo ta trén bo di
lidu vé tinh hinh bénh AHPND trén tom ciia bén
tinh Long An, Bén Tre, Bac Lieu, va Kién Giang
cho thay mic do nhiém va lugng thiét hai béi
bénh trén quy moé nudi tom timg tinh. Cung véi
d6, danh gia mitc do nhiém bénh trong 150 mau
tom da thu thap duge tit Long An, Bén Tre, Bac
Liéu, Kién Giang bing phuong phap phan lap
chiing vi sinh v& xac nhan dong thdi sy hién dién
ctia vector pVA1 va gen ma hda toxA gay bénh
AHPND béng ki thuat PCR.

2. Vat Liéu va Phuong Phap Nghién Cdu

2.1. Thu thap miu tém thé chan tring va
théng tin chung vé tinh hinh san lugng
tom va thiét hai do AHPND trén cac tinh

Thong tin tinh hinh sén lugng tém va thiét hai
do AHPND trén cac tinh va ho nuéi duge thu
thap va tdng hop bédi cac chuyen vién ciia Chi
cuc Chan nuoéi va Thi y ciia bén tinh Long An,
Bén Tre, Bac Liéu, va Kién Giang duéi dang bao
céo hién trang nudi trong thiy san, trong dé cé
phiéu diéu tra soan sén gom ba phan: i) Ngay tha
nudi v thong tin phat hien dau hieu bénh, ii) Dac
diém ao nuoi, iii) Xét nghigm AHPND trén tom
giéng va vigc dung khang sinh khi nuai va iv) Uéec
tinh doanh thu va thiét hai. Cac phiéu diéu tra
nay sé dugce dung khao sat ho nuoéi tom khi thu
mau tom thé chan trang (Litopenaeus vannamei).

2.2. Phuong phap théng ké mo ta

Phuong phap théng ké mé td véi cac gia tri
tong, két hop v6i phan tram dé mo ta thong tin
chung ctia ho nuoi, thyc trang ciia mo6 hinh nuoi
tom. Vai trod ctia tom nudi cling nhu tac dong ctia
dich bénh trén tom nudi déi véi kinh té ho cling
dugc trinh bay theo cach nay.

2.3. Phuong phap phan lap, nudi ciy va dinh
danh ching vi khuidn gay AHPND bing
PCR

Cac mau tit cd thé tom tom thé chan tring
(Litopenaeus vannamei) & Long An, Bén Tre, Bac
Lieu va Kién Giang dugc thu thap tir 150 ao thudc
cac ho nuodi tham canh tém xuat hiéu cac dau hieu
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lam sang ctia benh AHPND dugce nghién nat dau
va tang sinh qua dém trong moi trudng Tryptic
Soy Broth (TSB) c¢6 bd sung 1,5% NaCl. Dich

= >

= § g ting sinh sau d6 dugc pha loang lién tiép bac 10

8 Z t6i 103 151 trai 50 pL dich pha lodng len moi
T?D z ks : truong Hicrome" Vibrio agar vaq dé tang sinhvéi
3 o; 3 g 37°C qua dém. Chon 5-10 khuan lac duy tuyén
=l = é P c¢6 mau xanh ngoc lam dem thuyc hién multiplex

oS PCR v6i cap moi AP2 va moi AP3 dé xéc dinh

== 5 tuong tng chﬁng c6 vector (PVAl) va gen (toxA)

n gay bénh. Khuan lac cho két qua duong tinh sé

. duge hoat héa trong TSB ¢6 b6 sung 1,5% NaCl
& qua dém dé tién hanh bdo quan véi glycerol nham
?g o . © chudn bi cho giai trinh tu ma héa doc td toxA,
2l e B § toxB gay AHPND trén tom.
=
€ 2.4. Giai trinh tu hai gen ma héa doc té toxA
w va toxB

—
fé § ‘:;g Khuén lac cho két qua duong tinh cip mdi AP3
5 B = tr 6ng tri chiing chita glycerol 20% sé dugce hoat
g g E > héa bang cach thém vio 6ng nghiém chita 5 mL
g 2 5 TSB ¢6 b6 sung 1,5% NaCl lac ¢ 37°C qua dém
Ol & 2 va thuc hien PCR thu gen gii trinh ty. Dé thu

dudc trinh ty ma héa dong thsi doc t6 toxA va
toxB, chiing toi thiét ké cip mdi GMIF3-4 (Bang
1) niim bén ngoai viing gen ma héa tuong ting cho
toxA va toxB vé phia thugng ngudn va ha nguon.
San pham PCR tit cip mdi nay (1806 bp) dugc
gui gial trinh ty tai cong ty KTest, Viét Nam
bang k¥ thuat Sanger. Két qua trinh tu duge xi
Iy bing phan mém BioEdit phién ban 7.2 v& sip
gibng cot bang Clustal Omega (EMBL-EBI, UK).
Céc trinh ty sau khi sip giong cot duge chi gidi
va cong bd trén Ngan hang gen.

3. Két Qua va Thao Luan

Trinh ty moi 5°-3’
AP2F: TCACCCGAATGCTCGCTTGTGG
AP2R: CGTCGCTACTGTCTAGCTGAAG
AP3-F: ATGAGTAACAATATAAAACATGAAAC

3.1. Thong tin chung vé tinh hinh san lugng
tom va thiét hai do AHPND trén cac tinh
va ho nubi

AP3-R: GTGGTAATAGATTGTACAGAA
GMIF-3F: GTTTTCTTATTGATGCAATACG
GMIF-4R: CGGTCTTAATGTCATGTTCG

Tt nam 2014 dén nam 2018, bén tinh thudc
DBSCL gom Long An, Bén Tre, Bac Lieu va
Kien Giang c6 toéng dién tich nudi tom trung
binh trong bén nim lan lugt la: 6.600, 35.000,
135.319, 123.859 ha va vé miit tong san lugng tom
la: 11.500, 55.900, 126.358, 73.390 tan (Béang 2).
Ti lé dién tich tém nudi ludn chiém mot ti 1é cao
trén téng dién tich nuoi trong thily sin ciia bén
tinh (thap nhat 14 Kien Giang véi 50,38% va cao
nhat 1a Bac Lieu véi 96,94%) (Bang 3). Cung véi
ti 16 nay, bén tinh nay tinh dang xu huéng chuyén

Ten phuong phap
AP2
AP3
GMIF3-4

Bang 1. Cac cap modi st dung trong PCR nghién citu
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Bang 2. Két qua nudi tom & bén tinh Bén Tre, Long An, Bac Liéu, Kién Giang trung binh
ctia nam 2014 - 2018™

Tinh Bén Tre Long An Bac Lieu Kién Giang
Dién tich nudi trong thiy san (ha) 46,7 10,0 134,7 2159
San lugng nuoi trong thiy san (tan)  256,6 42.1 203.,5 199,1
Dién tich nuoi tom (ha) 35,2 6,4 130,8 108,3
San lugng tom (tan) 52,5 1,8 54,5 59,8
Dien tich thiet hai do AHPND (ha)  354,0 21,0 16,2 26,4

*Ngudn: Nguyen (2019); Nguyen (2019); Tien (2019); Tran (2019).

Bang 3. Két qua nudi tom c6 anh hudng ciia AHPND trung binh é bén tinh Long
An, Bén Tre, Bac Liéu, va Kien Giang qua cic nim*

Thoi gian 2014 2015 2016 2017 2018
Dién tich nuoi trong thity san (ha) 89,1 97,6 103,2 142,0 1104
San lugng nuoi trong thiy san (tan) 159,4 166,6 1714 236,2 191,5
Dién tich nuoi tom (ha) 64,5 67,5 69,8 964 752
San lugng tom (tan) 549 54,0 56,9 64,0 66,8
Dien tich thiet hai do AHPND (ha) 42 61 399 20 15
Ti le dién tich thiet hai (%) 6,5 9,0 57,2 2,1 2,0
*Ngudn: Nguyen (2019); Nguyen (2019); Tien (2019); Tran (2019).
140 (o0 - r 30000
120,124
1200, (oD - =
' 102,371 [ 23000
100 Oe(hD -
= L 20,000 —.
= 80,000 - =
= 15,000 =
= 60000 - E
= 10,000 5
A0 00 <
20,000 A 3.000
L= 1,21k
0 T 0
2014 2015 2016 2017 2018

C—Téng dién tich nuéi tém Cha)

— Dén tich thiét hai do ATPIND Cha)

Hinh 1. Biéu d6 4nh huéng cia AHPND qua cic niam ctia bon tinh.

dich tit nuoi tom st (Penaeus monodon) dan sang
nuoi tom thé chan trang (Litopenaeus vannames)
giébng nhu xu huéng thé gisi. Xu huéng nay duge
thic day vao khoang nam 2000, tom thé chan
trang v6i wu thé ngudng chiu min rong va cac
thong s6 méi trudng tot dude gidi thieu 1 loai
thay thé tom st sau dgt tan pha ning né baéi
dich bénh virus truéc dé6. Nhung thyc sy tom thé
chan trdng c6 it bénh hon tém st hay khong thi
van chua dude lam 16, béi mam bénh nguy hiém
clia loai tém nay luén ton tai tiém an trong moi

truong nhu cac loai thudc chi Vibrio (Sanathku-
mar & ctv., 2014).

3.2. Tinh hinh dich bénh AHPND trén tom
nudi 4 tinh Long An, Bén Tre, Bac Liéu,
va Kién Giang tir nim 2014 dén nam 2018

Bén tinh Long An, Bén Tre, Bac Liéu, va Kién
Giang c6 dién tich thiét hai cia AHPND dao
dong trong khoang 2,0 - 57,2% téng dién tich nuoi
tom trong giai doan 2014 - 2018. Ti 1é thiét hai
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Bang 4. Két qua diéu tra ho nuoi trung binh & cac tinh khao sét

. N Két qua
Noi dung dieu tra Long An Bén Tre Bac Lieu  Kien Giang
S6 ngay nudi dén khi phat hién dau 49 42 32 47
hiéu bénh (ngay)
Xét nghiem AHPND trén tom giéng 100%

Tén that ao nudi (dong)

24.564.710,0  40.833.333,0  26.620.690,0 36.037.037,0

tap trung vao hai tinh Bac Liéu va Kién Giang,
ciing 1a hai tinh ¢6 dién tich nuéi tom 16n.

Tit Hinh 1 cho thiy mic d6 thiet hai do bénh
AHPND tit nam 2014 - 2018 lap dinh vao nam
2016 v c6 xu huéng gidm dan sau d6. Qua d6
cho thay rang viéc phong ngtta va ngan chin dich
bénh AHPND da vd dang rat dugc ngudi dan
vA cdc cAp chinh quyén dia phuong quan tam.
Ngudi nong dan da tiép can duge véi cac phuong
phap phong ngita dich bénh v& c6 dau tu ao nudi,
céc phuong phap phat hién benh ciing dugc trién
khai. Vi thé, dién tich thiét hai do AHPND cé6 xu
huéng gidm trong nam 2017 - 2018.

3.3. Théng tin chung vé tinh hinh nuéi tém va
thiét hai do AHPND trén cac ho nuéi

Hau hét cac ho nudi tom duge khao sat & Long
An, Bén Tre, Bac Liéu, Kién Giang c6 miic do
dau tu ao nudi chua thé cach ly hoan toan mam
bénh 1a da s6 méi chi ¢6 lu6i xung quanh, c6 dung
cu riéng cho titng ao, c6 16t bat bd vi mot s6 it
16t hoan toan hodc dau tu ki cang hon. Tat ca
ho nuodi khong thyc hieén xét nghiém lai do tén
chi phi va thai gian, dit da xét AHPND trén tom
gidng trudc khi tha nudi. S6 ngay nudi dén khi
phat hién bénh ctia cac tinh tit 32 - 49 ngay la
phat hién diu hiéu bénh trong vong 45 ngiy sau
khi tha nuoi va tén that trén mot ao nuoi trong
khodng 24 dén 36 trieu (GAA, 2013). Trong do,
Bac Liéu c6 s6 ngay nudi dén khi phat hién dau
hiéu bénh ngan nhat 13 32 ngay, ngudc lai, Long
An c6 s6 ngay dai nhat 1a 49 ngay nhung do c6
quy mo nudi tom trung binh nhé nhét nén cé thé
121y do cho viéc ¢6 ton thit ao nudi it nhat (Bang
4).

3.4. Phan lap ching AHPND trén tém nudi
(Litopenaeus vannamei) ctia bén tinh Tay
Nam Bo

Téng s6 10 chiing V. parahaemolyticus duong
tinh v6i AHPND trong 150 mau tom (Litope-
naeus vannamei) da duge phan lap. Ti 1@ mau

tom duong tinh v6i AHPND trong cdc mau thu
thap duge 14 6,7% (Bang 5). Dai dién ba chiing

Bang 5. Tan suit xuat hien ctia V. parahaemolyticus

gay bénh hoai tit gan tuy cAp (AHPND) ctia bén tinh

trong nam 2018 - 2020

Mau c6 khuan
lac duong

Tiah Mau nghi ngs

tinh AHPND benh
Long An 6 50
Bén Tre 4 40
Bac Liéu 0 30
Kién Giang 0 30
Téng mau 10 150
Tan suat
xuat hien 6,7%

Bang 6. Thong tin gen ma héa doc t6 toxA va toxB
ti mot s6 chiing V. parahaemolyticus gay bénh hoai
ti gan tuy cip (AHPND) dai dién phan lap duge

M3 s6 ding ky trén

Tén ching  Gen IR
ngan hang gen
LAL ToxA MW355905
ToxB MW355906
LAS ToxA MW355907
ToxB MW355908
LAS ToxA MW355909
ToxB MW355910

duong tinh dic trung vé gen cia AHPND (duong
tinh v6i plasmid va gen toxA) duge gui gidi trinh
tu ca gen toxA va toxB (Hinh 2). Cac két qua vé
trinh ty nay dugc cong bd trén ngan hang gen
véi cac thong tin va ma sd tuong tng (Bang 6).
Két qua giai trinh ty dai dién cho ba ching LA1,
LA5, LA8 dugc thé hien trong Hinh 3 cho thay
cic chling nay c6 do tuong ddng cao véi chiing
XN89 la ching gay bénh AHPND da dugc cong
bd tren Ngan hang gen. P& tim hiéu ré hon vé
ngudn goc bénh va co ché lay lan ctia benh AH-
PND thong qua chuyén gen, gidi trinh tiy toan
bo plasmid chita gen toxA/toxB tit nhitng chiing
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M LAILASLAS (-)

800 bp —

400 bp _

Hinh 2. Két qua PCR kiém tra dai dién ba ching
duong tinh véi bénh hoai tit gan tuy cip (AHPND)
da phan lap vé6i cac cip mdi AP3 va AP2. Cac ky
higu M, Thang 1 kb; giéng 1 dén 3, két qua dai dién
cho céac chiing duong tinh AHPND; (-), chiing am.

CMIF-H

toxB

CMIFAR

Hinh 3. Két qua gidi trinh ty dai dién clia ching
LA1.

duong tinh da phan 1ap 1 mot didu can thiét.
4. Két Luan

Cac tinh thuéc DBSCL la nhitng khu vice nuoi
tom chil yéu clia cd nudc tuy nhién van con bi
thiét hai do AHPND qua méi nam. Dién tich nuoi
tom luon chiém & mitc cao trong dién tich nuoi
trong thity san 6 bén tinh.

Dich bénh APHND luén xuét hién qua cac nim
v6i dinh diém gay thiét hai ning vao nam 2016.
Sau d6 dién tich bi bénh suy gidm vé mitc gan
nhu ldc dau va dién tich nudi tém cé tang di cho
dot anh hudng ning 2016.

Nho vao § thic ctia cac ho dan khi bénh cang
ngay cang pho bién hon thi mitc do thiet hai c6
giam nhe tt nam 2017 - 2018. Du ¢6 thyuc hién
xét hién con giéng nhung céc thanh phan khac
cuia ao nudi va cac giai doan sau chua duge quan
tam xét nghiém bénh AHPND, ciing nhu 1a mitc
do dau tu ao nudi chua di cach ly véi mam bénh
hiéu qua.

Chang t6i ciing da phan lap dugc 10 chung
duong tinh véi doc t6 toxA thong qua nudi cay
va PCR ciing nhu 1an dau tién cong bd trinh tu
cidc gen ma hoéa cho hai doc t6 toxA va toxB tit
cdc mot s6 chiing dai dién trén Ngan hang gen.
Du kién, chiing t6i sé phan lap thém chiing duong
tinh méi tién hanh giai trinh ty toan bo plasmid
chita gen toxA /toxB dé tim hiéu r6 hon vé nguon
gbc bénh va co ché lay lan ctia benh AHPND
thong qua chuyén gen.

Loi Cam Doan

Chuing t6i cam doan bai bdo do nhém tac gia
thyc hién va khong ¢6 mau thuidn nado gitta cac
tac gia.

L&i Cam On

Dé tai nghién citu dugc tai trg tit Chuong trinh
khoa hoc vi cong nghé cap quéc gia phuc vu phat
trién bén vitng viing Tay Nam Bo, ma s6 KHCN-
TNB.DT/14-19/C31.
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