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Tém tit:

Ca Chién (Bagarius yarrelli) 12 1 trong s6 5 loai ¢4 quy (Chién, Ling, Rim xanh, Anh vii va Béng), 6 gia tri kinh
té cao, dong thoi la d6i twong nudi 16ng chii lyce tai Tuyén Quang no6i riéng, mot sé tinh phia Bic néi chung. Tuyén
Quang c6 lgi thé vé mit nwéc nudi thiy san, chi dong con glong, cong nghé, ky thuit nuoi, song con han ché thong
tin vé bénh 6 ca Chién. Muc dich ctia nghién ctru nay nham xac dinh tac nhan giy bénh Xuét hién pho bién & ca
Chién nuoi long tai dia phwong. Phwong phap nudi cy, phan lip va giy nhiém nhan tao di dwgc ap dung trong
nghién ciru. Két qua cho thay, Aeromonas hydrophila 1a tac nhan giy bénh & ca Chién véi biéu hién bénh ly nhu:
ddm do, loét, xuit huyét & than, rugt khéng cé thirc in, gan sung huyét, 6 bung chira nhiéu dich. A. hydrophila cé
doc lwe cao, giy chét ca 100% trong 3 ngay ¢ nong d gay nhiém 10*10° cfu/ml. O ndng dd 10° cfu/ml, A. hydrophila
gy chét ca thi nghiém véi biéu hi¢n loét phan bung va gan than sung huyét, ty 1¢ chét cong don ting dan theo thoi

gian tir 47,6% & ngay thir 2, tang 1én 90,5% ¢ ngay thir 4 va 100% ngay thir 5.

Tir khoa: Aeromonas hydrophila, ca Chién (Bagarius yarrelli), Tuyén Quang.

Chi s6 phén loai: 4.5

Pat van de

Tuyén Quang 1a tinh mién ni phia Béc c6 loi thé manh vé
nuodi thuy san véi dién tich mét nudce trén 12.000 ha, trong do
¢6 trén 8.400 ha dién tich mat nude ho thuy dién, s6 con lai 1a
dién tich mat nude ho thuy loi va mat song c6 kha nang nu6i
trong thiy san. Vi loi thé nay, tinh Tuyén Quang da thong
qua Nghi quyét vé quy hoach phat trién thuy san giai doan
2016-2025, dinh huéng 2035 v6i muc dich phat trién thity san
theo hudng san xuit hang hoa, tao ra san phim c6 nang suat,
chit luong, kha ning canh tranh cao, dap tmg nhu cau tiéu
dung trong va ngoai tinh, ddng thoi tién toi xudt khau.

Ca Chién 12 mot trong s loai ca thudc nhom “ngii quy”
(ca Chién, ca Lang, ca Ram xanh, ca Anh vil va ca Bdng),
day 1a loai co gi4 tri kinh té cao, va tinh Tuyén Quang da chi
dong dugc ngudn gidng ca nay bang sinh san nhan tao. Nam
2018, Trung tdm Thuy san Tuyén Quang di san xuét dugc
17.800 con c4 Chién gidng, ting gan 9.000 con so véi 2017
va ting 17.560 con so v&i 2015. Tuyén Quang c6 loi thé vé
mat nudc nudi thuy san, chu dong dugc con giéng, chu dong
cong ngh¢, k¥ thuat nudi, song con han ché thong tin vé bénh
cling nhu quan 1y phong, tri bénh ¢ ca Chién trong sudt vu
nudi. Mot s6 loai ca nhu ca Tra, Basa, Lang da dugc nghién
ctru x4c dinh nguyén nhan giy ra bénh gan than mi, tring
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dudi va xudt huyét, 16 loét [1], trong khi d6 con thiéu cac
nghién ctru vé bénh cua ca Chién. Do d6, can bd dia phuong
ciing nhu hd nudi con lang ting va gap nhiéu kho khin trong
phong tri bénh, diéu nay anh huong dén ning suat thu hoach
va gay thi¢t hai kinh té cho ho nuéi. Chinh vi vay, muc tiéu
ctia nghién ctru nay nham xac dinh tac nhan gy bénh cho ca
Chién nudi 16ng c¢6 biéu hién bénh 1y xuit huyét, 1o loét &
than, 1am co so khoa hoc dé tiép tuc nghién ciru cac giai phap
giam thiéu thiét hai do bénh gay ra.

Dia diém, thei gian va phuong phap nghién ciiu
Dia diém va thoi gian

Ca Chién thu tai 1ong nudi & 2 huyén Na Hang, Ham
Yén va TP Tuyén Quang, tinh Tuyén Quang. Mau ca dugc
phan tlch tai Trung tim Quan trac moi trudng va bénh thuy
san mién Bic (CEDMA) thudc Vién Nghién ciru Nuoi trong
Thuy san I. Thoi gian thyc hién tir thang 7-12 ndm 2018.

Thi nghiém gay nhidm vi khuén 1én ca Chién dugc bd tri
trien khai tai Phong thi nghiém wét thugc CEDMA.

Mau cit kinh hién vi dién tir thyc hién tai Phong thi
nghiém si€u cau truc - Trung tdm Nghién cuu y sinh, Vién
Vé sinh Dich té Trung wong.
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Abtract:

Giant devil catfish (Bagarius yarrelli) is one of the five
precious fish species which bring high economic values
and are popularly cultured in cage in the northern
mountainous provinces as well. Tuyen Quang province
has the advantages of water sources for aquaculture
breed availability, technology, and farming techniques,
but has limited information of pathogens in giant
devil catfish. Therefore, this study aims to determine
common pathogens in giant devil catfish during cage
culture in this province. Bacterial culture, isolation,
identification, and infection experiment were applied
for this study. The results showed that Aeromonas
hydrophila was the causative agent of hemorrhagic
disease in giant devil catfish with such clinical signs as
red spots, ulcers, hemorrhage in skin and liver, empty
stomach, and abdomen containing fluids. 4. hydrophila
had high virulence, causing mortality upto 100% in 3
days at the dose of 10*-10° cfu/ml. At the concentration of
10° cfu/ml, A. hydrophila can cause the death of
experimental fish with signs of abdominal ulcer, liver and
kidney hemorrhage. The mortality increases gradually
over time from 47.6% at day 2 to 90.5% at day 4 and
reached 100% at day 5 post challenge.

Keywords: Aeromonas hydrophila, giant devil catfish
(Bagarius yarrelli), Tunyen Quang province.

Classification number: 4.5
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Phwong phdp thu va phén tich mdu

Phwong phdp thu mdau: mau ca Chién nudi 16ng cé biéu
hién xuat huyét, 10 loét dugc thu dé phan tich. C4 thu va phan
tich ¢ giai doan nudi thuong phém ¢6 kich thuéc dao dong tur
0,05-1,5 kg, phu thudc vao thoi diém tha ca va ché dg cham soc
cé ciia chu 10ng nudi. Giai phiu ca tai diém thu va ciy miu gan,
than, lach 1én moi truong nuéi cdy co ban Tryptic Soy Agar
(TSA) va moi truong chon lgc Rimler Shotts agar (RS).

Phu’(mg phdp phan tich vi khudn: dia moi truong nuoi cay
vi khuan tir mé gan, than va lach ciia ca Chién dugc chuyén vé
phong thi nghiém va 0 trong diéu kién nhiét 6 28-29°C trong
24-36h. Vi khuan dugc phan 1ap dinh danh loai thong qua két qua
nhudm gram, ddy phan tmg sinh hoa ca bo kit API 20E, két qua
dugc tra trén phan mém Apiweb TM-API 20E (https://apiweb.
biomerieux.com/servlet/Authenticate?action=prepareLogin).

Phuong phdp thir kha ning khang khudn: khang sinh do
duoc lap d6i v6i vi khuan thu duoc tir mau ca Chién b?mg
phuong phap khang sinh d khuyéch tan trén dia thach cua
Kirby-Bauer. Po dudng kinh vong vo khudn (mm): dua vao
chuan duong kinh cta vong vo khuan theo tai liéu “The
Clinical and Laboratory Standards Institute” [CLSI (former
NCCLS M31-A2)] ciia Anonymous (2006) nhim x4c dinh loai
khéang sinh nhay, nhay trung binh va khang. Trong d6 duong
kinh vong vo khuin >16 mm la nhay: S (sensitive), 12-15
mm la nhay trung binh: M (medium) va <11 mm la khang: R
(resistant).

Phwong phdp kinh hién vi dién tir: mau cat kinh hién vi
dién tu duge ¢ dinh trong dung dich glutanum-andehyt 2,5%,
pha trong dung dich dém cacodylat 0,1 M (pH=7,2-7,4) va bao
quan lanh & 4°C trudce khi chuyén dén phén tich tai Phong thi
nghiém siéu cdu tric, Trung tim Nghién ctru y sinh, Vién Vé
sinh Dich té Trung uong.

Pé khang dinh vi khuan thu duoc tir mau ca Chién bi bénh
14 tc nhan gay bénh, tién hanh gy nhiém vi khuan thu dugc
tir ca bénh Ién ca khoe, sau do tai phan lap lai vi khuédn & ca
gy nhiém tir cac 16 thi nghiém. Cac budc gay nhiém duoc mo
ta ¢ hinh 1.
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Hinh 1. So dé cac budc gay nhiém vi khuan Ién ca Chién.



Cé trong mo hinh thi nghiém dugc nudi thuan 7 ngay
truge khi tién hanh gy nhiém. O 16 d6i chimg, ca nudi binh
thuong khong c6 tac dong nio cua vi khuan. O 16 thi nghiém,
sau 7 ngay nudi thuan, ca duoc ngam 2h trong cic bé c6 mat
d6 vi khudn A. hydrophila khac nhau 1an luot tir 103-10°,
mdi ndng d6 chira 7 ca thé. Sau 2h, chiing dugc chuyén vao
bé thi nghiém nuoi theo doi binh thuong. Thi nghiém dugc
b tri trong diéu kién nhiét do 25-27°C, pH=7,3-7,5, c6 suc
khi va nudce ludn chay tran lién tuc dé tao dong chay, khong
dé xay ra hién tugng nudc ding trong qua trinh thi nghiém.

Theo doi, ghi lai s6 ca c6 biéu hién bat thuong, chét &
cac 16 thi nghiém. Song song v&i d6 tién hanh thu miu ca
tai phan lap vi khun dé xac dinh c6 hay khong vi khuan thu
duogc trung véi vi khuan da pha vao nudc ngam cé; kiém
tra trén kinh hién vi dién tir mau gan ca dé xac dinh co6 hay
khong su hién dién ciia vi khuan.

Keét qua nghién ciiu va thao luan
Dic diém bénh Iy ciia cd nhiém khudn A. hydrophila

Két qua quan sat déu hiéu bénh 1y ca bénh cho théy: ca
giam an, yéu, boi 10 do ting mat. O nhing miu ca nhiém
bénh nang trén than xuét hién céc tén thuong nhu Xuét huyét,
loét do véi cac ddm to nho khac nhau. Ton thwong chu yéu
tap trung ¢ ving miéng, ddu va cic gbc vay (hinh 2). Biéu
hién noi tang khi giai ph?lu nhan théy rudt khong co thirc
an, gan sung huyét, o bung chtra nhiéu dich. Ghi nhan cua
c4 bénh trong nghién ctru nay tring hop véi két qua nghién
ctru biéu hién bénh Iy ctia mot s6 loai ¢4 da tron nhiém A.
hydrophila nhu ca Lang (Ictalurus punctatus) [1-3], ca Tra
(Pangasianodon hypophthalmus) [4], Luon [5].

Hinh 2. Dau hi¢u bénh ly clia ca Chién nhiém khuin (A.
hydrophila). (A) xudt hién t6n thuong xuat huyét, loét & ving
dau, miéng; (B) xuat huyét, loét & goc vay.

Phan ldp va dinh danh vi khuin 6 méu cd Chién bi
bénh

Tong s 84 mau ca Chién dugc thu vao thang 7, 8, 9, 11
va 12, trong d6 c6 48 miu ca co biéu hién bat thuong véi
dau hiéu nhu rudt khong co thire an, Xuét huyét, loét ddm
do... va 36 miu ci Chién khong c6 bicu hién bat thuong
(bang 1).
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Bang 1. S6 mau va biéu hi¢n bénh ly dién hinh mau phan tich
trong nghién ciu.

)
mau Két qua phan lap
thu

Déu hiéu bénh 1y ciia miu thu

i phan tich

Ruot khong c6 thire an, gbe vay

ATyt 8 Aeromonas hydrophila

Ruot khong ¢6 thtre an, trén than
2 xuat hién cac diém xuat huyet loét 19
d6m do & than, ving dau miéng

Aeromonas hydrophila

Rudt khong co thie an, khoang bung
chira nhiéu dich, gan sung huyét

=)

Aeromonas hydrophila

Ruot khong c6 thire an, mau séc gan
4 khong dong déu, vung sung huyeét 12
do, ving nhot nhat

Aeromonas hydrophila

5 Ca khong c6 biéu hién bat thuong 36 =
Téng s6 miu thu phin tich 84
Ghi chd: “~” miu c6 két qua am tinh voi chi tiéu phan tich vi khudn.

Két qua nudi cay, phan lap vi khuan ¢ gan va than cia
mau ca c¢6 biéu hién mo ta tai bang 1 cho thay, ddi voi mau
¢4 ¢6 déu hiéu bat thuong nhu rudt khong cé thic an, gdc
vay xuat huyét, xuat hién dém loét do hay xuat huyét ¢
than, ving dau miéng, khoang bung chira nhiéu dich, gan
sung huyét hay mau sic gan khong dong déu, da phan lap
duogc cung 1 loai vi khuéan tring khép dén 99,9% vai A.
hydrophila khi tra dic diém sinh héa tir kit API 20E trén
phan mém Apiweb TM-API 20E. Trong khi d6, cac miu
khong ¢ dau higu bat thuong déu cho két qua 4m tinh vai
vi khuan. 4. hydrophila 14 10ai vi khuan xuat hién phd bién,
thuong tryc trong moéi trudng nude ngot nudi thuy san va
c6 thé gay ra ton that 16n khi 13 tic nhan gdy bénh cho ca
[6]. Ca nudi bi bénh do 4. hydrophila gay ra dugc ghi nhan
¢6 2 dang phd bién: xuat huyét cp tinh dic trung boi phu
né toan than, xuat huyét, hoai tir c6 chiéu huéng lan rong
bét dau tir 1 diém nho ban ddu va xuit huyét ndi tang (gan,
lach, than); va hoi chiing loét man tinh dwoc danh dau bang
su hinh thanh cta loét an sau tir da xuéng cocal7,8].

Hinh 3. Vi khudn A. hydrophila phan lap tii ca Chién bi bénh.
(A) hinh thai khuin lac moc trén TSA; (B) hinh thai vi khuin
nhuom gram; (C) dic diém sinh hoa cta vi khuan.
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Trong nghién ctu nay, A. hydrophila thu dugc ¢ gan,
than ca Chién bénh c6 dic diém chinh sau: khuén lac moc
trén moi truong TSA sau 24h u & nhiét do 28-29°C vdi su
xuét hién cua khuan lac tron 161, ria nhin va mau tréng stra
(hinh 3A), trong khi d6 6 méi truong RS khuén lac ¢6 hinh
dang tron, 10i, mau vang. Két qua nay trung hop véi cac
nghién ctru truge day khi chi ra khuan lac ciia 4. hydrophila
¢6 dang hinh tron, mau tring sita trén moi trudng dinh dudng
TSA [9] va c6 mau vang trén moi truong RS do chiing ¢
kha nang 1én men 2 loai dudng sacrose va mantol [10]. RS
rang A. hydrophila phan 1ap dugc trong nghién ctru nay cé
tinh chat 1én men 2 loai duong sacrose va mantol véi két
qua phan g mau vang ¢ thanh kit API 20E (hinh 3C). Bén
canh d6, k¥ thuat nhuém gram cho thay hinh thai vi khuén 4.
hydrophila ¢6 dang truc khuan, thudc nhom vi khuan gram
am, v6i kha ning bat mau hong cta thude nhudém safranin
(hinh 3B), két qua trung khdp véi nghién ctru ciia Nicky
B. Buller (2004) khi chi ra A. hydrophila c6 dang hinh que
ngén, thing, bit mau hong sau khi nhuém gram véi bo 4
loai thude 1an luot 1a 1-Crystal Violet, 2-Lugol, 3-Aceton va
4-Safranin [11].

Khi c4 nudi nhiém tac nhan gy bénh 1a vi khuan, bién
phap tri bénh thuong ap dung 1a khang sinh, tuy nhién dé
dua ra loai thudc nao c6 hiéu qua diét khuan cao, can ap
dung phuong phap 1ap khang sinh do, tranh truong hop sur
dung thudc theo cam tinh, kinh nghiém. Véan dé ndy da duoc
khic phuc va thuc hién trong nghién ctru nay. Két qua cho
thdy, 7/8 loai khang sinh thir déu khong c6 kha nang khang
khuan hodc c6 nhung & mirc trung binh va yéu, chi co duy
nhit khéng sinh Doxycycline c6 hiéu qua diét khuan cao dbi
v6i vi khudn A. hydrophila thu dugc véi dudng kinh vong
khéng khuan trung binh dat 26,5+1,1 mm (bang 2).

Bang 2. Kha nang khang khuin clia khang sinh déi véi vi khuin
A. hydrophila.

TT  Tén thubc khing sinh fl'l:,l“’l:;g kk‘h':l';lvl"(‘:fm) :fl:‘;n'g’il:‘fuén
1 Tetracyclin 12,6+2,9

2 Ornithin 0 R

3 Ampicycline 0 R

4 Novobiocin 5,5+1,8 R

5 Trimethoprin - sulfamethoxazol 15,6+1,4 M

6 Doxycycline 26,5+1,1 S

7 Neomycin 7,5+1,7 R

8 Erythromycin 10,2+2,9 R

Gay nhiém A. hydrophila lén cd Chién

Két qua nghién ctru chi 13, A. hydrophila cb doc luc cao
d6i voi ca Chién. O ca 3 ndng d¢ gay nhidm 10, 10° va 10°
cfu/ml cé c6 ty 16 chét 100% 6 ngay thir 3 sau khi gay nhiém,
dic biét 6 nong do 10° cfu/ml ca chét 100% ngay & ngay thir
2. O ndng d¢ thap hon (10° cfu/ml) ty 1¢ chét kéo dai theo
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thoi gian tir ngay thtr 2 dén ngay thir 5 sau khi giy nhiém
(47,6-100%). Biéu hién bénh ly da khong dugc ghi nhan
& 16 gy nhiém 10*10° cfu/ml, didu nay dwoc 1y giai do vi
khuén c6 doc luc manh, ca chét nhanh khi chua kip ¢o biéu
hién bénh 1y, nhan dinh nay trung hgp voi nghién cuu cua
Sarker va cs (2016) [12]. Tuy nhién, ¢ 16 thi nghiém 10° cfu/
ml c4 c6 biéu hién loét phan bung va gan than sung huyét
(hinh 4A), dong thoi két qua tai phan 1ap 4. hydrophila &
céc 16 gy nhiém déu cho két qua 100% 1a A. hydrophila.
Trong khi d6, 16 d6i chimg 4m (khong gay nhiém vi khuén)
c4 phat trién binh thuong, phan xa nhanh khi c6 tiéng dong
trong sudt 8 ngay thi nghiém, két qua phan lap vi khuin
(bao gdm A. hydrophila) & cac ngay 3, 5 va 7 déu am tinh
(bang 3).

ca chien V1 1-1G1 (321).008 —

Print Mag: 12600x @ 51 mm 500 nm

10:11:12 2 12/27/16 HV=80.0kV

TEM Mode: Imaging Diroct Mag: 6000x
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Hinh 4. K&t qua gay nhiém A. hydrophila 1én ca Chién. (A) biéu
hién 16 loét vang than, gan sung huyét cia ca gay nhiém; (B) hinh
thai khudn lac trén Rimler Shotts agar; (C) hinh dnh vi khuan
dusi kinh hién vi dién t&; (D) dac diém sinh hoa clia vi khuan.
Bang 3. Ty & (%) miu tai phan lap A. hydrophila trong qua
trinh thi nghiém.

Ty 1€ A. hydrophila tai phan lap tir thi nghiém gay

rr  Neaythi  ppidm (%)- Mat dé vi khun gay nhiém (cfu/ml) ~ Doi
nghi¢m chirng
10° 10° 10* 10
1 2 100 100 # # #
2 3 # # 100 100 0
3 5 # # # 100 0
4 7 Két thiic thi nghiém ngay th 3 # 0

Ghi cha: #: khong thu mau phan tich, s§ mau méi lan phan tich n=3;
M: thu mau cat kinh hién vi dién td.



Trong nghién ctru nay, ching t6i dé lya chon hinh thire
gdy nhiém la ngam - phuong phap duoc xem la mod ta mot
cach hiéu qua va gan nhét véi con duong lay nhidm tu nhién
ctia vi khudn néi chung va 4. hydrophila noi riéng 1én ca
Chién nudi, day 1a phuong phap duoc nhiéu tic gia tng
dung [12, 13]. Két qua thi nghiém gy nhidm cho thay, ton
thuong quan sat dugc ¢ ca Chién trong thi nghiém ngam
trong nudc chira A. hydrophila tuong tu nhu biéu hién bénh
1y da ghi nhan dugc ¢ ca Chién bi bénh nuoi tai ving nghién
ctru (ton thuong loét ¢ than, sung huyét gan than) (hinh 4A),
bén canh d6 c4 co biéu hién bat thudng trong thi nghiém
dugc thu tai phan 1ap vi khuan cho két qua 100% mau 1a 4.
hydrophila thong qua hinh anh khuan lac moc trén RS, hinh
thai vi khuan nhuém gram va phan ung sinh hoa trong kit
API 20E (bang 3 va hinh 4B, D).

A. hydrophila dugc biét d&én 1a chung vi khudn c6 doc
luc cao ddi véi ca nudi nudc ngot, dic biét ca da tron.
Cac thi nghiém gay nhiém di chi ra 4. hydrophila c6 doc
luc gay chét ca Lang véi ty 1¢ cao (>90%) ¢ nong do gay
nhiém 2x107 cfu/ml trong thoi gian 48h ¢ diéu kién nhiét do
27+1°C, v6i ton thuong & ving than d& nhan thdy nhu xuat
huyét, d6 ¢ da, cac gbc vdy. Hon nita, thi nghiém da ghi
nhan c6 ty 1& ca chét khac nhau (p<0,05) khi thoi gian ngam
¢4 trong mdi truong nude chira vi khuan khac nhau (15 va
60 phut) [13]. Mot nghién ctu khéc da chi ra, A. hydrophila
gdy chét 100% ca Nheo trong sudt 7 ngay gy nhiém, trong
khi d6 cac ching vi khuan khac gay chét voi ty 18 thap, lan
luogt A. sobria (0%), Plesiomonas shigelloides (20%) [14].

O ngay tht 5, miu c4 Chién thi nghiém c6 biéu hién
bénh 1y & 16 gdy nhiém 103 cfu/ml duoc thu tai phan lap 4.
hydrophila, @dng thoi ct kinh hién vi dién tir. Két qua thu
duoc hinh anh vi khuén c6 kich thude dai 1,84 va rong 0,59
um (hinh 4C), day 1a kich thudc phit hgp nam trong khoang
kich thudc cia 4. hydrophila (0,3-1,0 um rong va 1,0-3,5
pm dai) dugce nhiéu nghién ctu chira [11, 15].

Vi khuan A. hydrophila 14 tac nhan gdy bénh & ca Chién
v6i biéu hién bénh 1y ngoai dién hinh nhu: ddm do, loét,
Xuét huyét O than (dac bi¢t vung dau, miéng, géc vay) va
biéu hién trong nodi tang khi giai phau 1a rudt khong co thirc
an, gan sung huyét, o bung chua nhiéu dich.

A. hydrophila c6 doc luc cao, & ndng do 10*-10° cfu/ml
gdy chét ca cip tinh, khong c6 d4u hiéu bénh Iy trong 3 ngay.
O ndng d6 10° cfu/ml, A. hydrophila giy chét ca thi nghiém
v6i biéu hién loét phan bung va gan than sung huyét, ty 1&
chét cong don ting dan theo thoi gian tir 47,6% & ngay thi
2, tang 1én 90,5% & ngay thir 4 va 100% ngay thw 5.

Khang sinh Doxycycline c¢6 tac dung diét khuan cao ddi
v6i chung A. hydrophila phan 1ap dugc ¢ ca Chién thu tai
16ng nudi & cac huyén Na Hang, Ham Yén va TP Tuyén
Quang, tinh Tuyén Quang.

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(9) 92019

Khoa hoc Néng nghiép n——

Kién nghi can tiép tuc nghién ctru sir dung cac hop chat
hoat tinh sinh hoc ty nhién cé tac dung diét khuin nham
danh gia kha nang phong bénh, 1am co s¢ khoa hoc cho viée
xay dung bién phép phong tri bénh cho ca Chién nudi theo
hudng than thién véi moéi trudong.
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