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MUC LUC

NGUYEN HONG PIEP, D& SON TUNG, NGUYEN QUAC THANG,
TRAN THI KIM OANH, NGO PHU THOA, PHAM HONG NHAT.
Nghién ctru danh gia sinh trudng va ty 1é séng clia dan ca Ro phi van
chon giong sinh truéng nhanh thé hé G4 so véi dong ca Trung Qudc va
Théi Lan trong hé thong long

PHAM HONG NHAT, KIM THI THOA, VU THI HUYEN, TRAN ANH
TUAN, NGUYEN THI DIEU PHUONG, LE VAN KHOI. Nghién citu
danh gia hién trang uong nudi cad Chién (Bagarius rutilus Ng &
Kottelat, 2000) giai doan ¢4 huaong |én ca giéng va dé xuét giai phap
nang cao ty 1é song trong wang nudi ca Chién

LE MINH TUE, LE BUC TRONG, HO VAN HOANG, B0 ST HIEP,
TRAN THI THU SUONG, NGUYEN VAN HUE. Thir nghiém nuéi 6c
buau den (Pila polita) trong cac mé hinh nuéi khac nhau

TRAN VAN TAM, LE VAN KHOI, KIM VAN VAN. Anh huéng clia
thire an, mat do uang Ién sinh trudng va ty I& séng au trung tom
cang song (Macrobrachium nipponense, de Haan 1849)

NGUYEN VAN QUYEN, KIM VAN VAN, THAI THANH BINH. Anh
huéng cla mat do dén hiéu qua uong ca trap vay vang
(Acanthopagrus latus) giai doan ca giong

PHAM VAN LONG, NGUYEN PHUGC TRIEU, VO THI THANH VAN.
T6i uu hoa méat do va nhiét do Iuu gitr song muc nang (Sepia spp.)
thuong pham béng phuong phap dap g bé mat

TRUONG THI THANH VINH, NGUYEN MANH HUNG, DANG THI
LUA. Nghién ctu thuc trang nhiém ky sinh tring & mét s6 loai ca
bién tinh Nghé An

NGUYEN NHAT HUYNH, VO QUANG VINH, LE THANH NGAN,
NGUYEN NGOC CHINH, NGUYEN THI THU HANG. D&c diém hinh
thai hoc va di truyén phan tr clia loai tring bao t(r sgi Myxobolus baskai
Molnar, Székely, Mohamed & Shaharom-Harrison, 2006 ky sinh trong
mang cé tra (Pangasianodon hypophthalmus) giai doan giong & thanh
phd Can Tho

LE MINH KHOI, NGUYEN BAO TRUNG, TU THANH DUNG.
Nghién citu héi ching vang da trén c& tra (Pangasianodon
hypophthalmus) nuéi tham canh tai dong bang séng Clru Long, Viét
Nam

VO THI BE HIEN, NGUYEN HOANG NAM KHA, DO THI KIEU
LOAN, TRUYEN NHA BINH HUE. Hién trang khang khang sinh clia
vi khudn Edwardsiella ictaluri trén ca tra giéng (Pangasianodon
hypophthalmus) & tinh Tay Ninh va Bong Thap
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MUC LUC

KIM MINH ANH, VO BUC MANH, NGUYEN CONG THIET,
NGUYEN PHUC BAO NGUYEN, DO NGOC ANH QUAN, NGUYEN
MANH HUNG, TRUONG BINH HOAI, KIM VAN VAN. Panh gia doc
tinh clia Ivermectin déi véi ca chim vay vang (Trachinotus spp.) giai
doan giong

NGUYEN ANH TUAN, HO THI THU HOAI, NGUYEN BUC THANH,
NGUYEN THI THU LIEN. Nghién ctu &nh hudng cia vi khudn

quang hgp (Rhodopseudomonas palustris) |én sinh trudng va phat
trién clia tom thé chan tréng (Litopenaeus vannamei)

NGUYEN DUC BINH, PHAN TRONG BINH, NGUYEN THI MINH
NGUYET, PHAM THAI GIANG, MAI DANG NHAN, VU BUC DUY.
Anh huéng clia mat do nudi dén su tich |Gy trdm tich trong ao tom
thé chan trang (Litopenaeus vannamei)

LAl DUY PHUONG, PHAN TH| VAN, NGUYEN KHAC BAT. Anh
hudng clia mot so yéu t6 moi truong va thirc an dén qua trinh thanh
thuc sinh duc clia bao ngu chin 16 bd me (Haliotis diversicolor) trong
diéu kién nuoi vo

NGO THE AN, NGUYEN HOU NGHIA, PHAN TRONG BINH,
NGUYEN THI HUONG GIANG. Nghién citu danh gia chat lugng moi
trudng nude ving nudi tom ven bién giai doan 2017 - 2024

NGO THI THU THAO, NGUYEN DUONG ANH, TRAN NGUYEN
DUY KHOA, PHUNG HOU TAM, VU TRONG DAI. Banh gia hién
trang ky thuat va hiéu qua kinh t€ ca mo hinh nuoi nghéu (Meretrix
lyrata) trén bai triéu tai tinh Ca Mau va Vinh Long

PO DANG KHOA, NGUYEN THACH LONG, NGUYEN VAN

QUANG, NGUYEN MANH HA, THAI THANH BINH. Hién trang va
giai phap phat trién nuoi tréng thly san trén bién tai thanh phs Cam
Ph3, tinh Quang Ninh

LE HUNG ANH, NGUYEN DINH TAO, HOANG ANH TUAN. Thanh
phan loai c4 tai thlly vuc nudc ngot va tung, ang & cac dao thuoc
Vinh Bai T(r Long va Vinh Ha Long

NGUYEN DINH TAO, DANG VAN DONG, LE HUNG ANH. Thanh
phan loai c& sudi & Khu Dy trir Thién nhién Dong Chau - Khe Nudc
Trong, tinh Quang Tri

TRUONG THI MONG THU, LE THI MINH THUY. Nghién clru anh
hudng clia thdi gian thdy phan protein bing enzyme papain dén chét
luong bot dam va bot khoang tir dau va phu phdm ca héi (Salmo
salar)
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NGHIEN CUU DANH GIA SINH TRUONG VA TY LE SONG
CUA BAN CA RO PHI VAN CHON GIGNG SINH TRUONG
NHANH THE HE G4 SO VOI1 DONG CA TRUNG QUGC
VA THAI LAN TRONG HE THONG LONG

Nguyén Héng Diép’, Pé Son Tung’, Nguyén Qudc Thing?,
Tran Thi Kim Oanh!, Ngé Pha Théa®, Pham Hong Nhat!, *

! Vien Nghién ciru Nudi trong Thuy san I

? Trung tam Khao nghiém, Kiém nghiém, Kiém dinh thiy san

TOM TAT

’Cong ty TNHH Jolink Ha Noi
"Email- hongnhat@rial.org

Nghién ctru nay nham danh gia sinh trudng, ty lé song, mic do dong déu va ty 1é phi le ctia ca Ro
phi dong chon giong G4 voi dong ca Trung Quoc va Thai Lan. Thi nghiém duoc bo tri trong heé
thong 1ong trén nhanh song Tam Ky, 3.000 con/dong, thi nghiém l4p lai 3 1an. Sau 161 ngay nuoi
cho thay su tang truong vé khai luong va chiéu dai ctia dong ca G4 (936,3 + 6,03 g va 422,9 + 1,84
mm), sai khac khong c6 y nghia théng ké véi dong ca Trung Quéc (985,8 + 17,59 g va 440,4 +
6,05 mm) va dong ca Thai Lan (952,4 + 12,31 g va 427,4 + 4,66) (P > 0,05). Ty lé song ctia dong ca
chon giong G4 cao nhat (93,28 + 2,102%), twong dong vdi ty 1é song cta dong ca Thai Lan (P >
0,05), cao hon dong ca Trung Quéc (P < 0,05). Ty 1é phan dan cta dong ca G4 (13,66 + 0,844%)
thap nhat so vo6i hai dong ca Trung Quéc va Thai Lan (P < 0,05), mttc d6 dong déu trong quan dan
cao hon 27% so véi hai dong ca con lai. Ty 1é phi lé thit ctia dong ca G4 cao hon han so voi hai

dong ca con lai (P < 0,05).

Tt khoa: C4 Ko phi van, c4 chon giong G4, dong c4 Théi Lan, dong c4 Trung Quéc, nuoi Iong.

1. BAT VAN BE

C4 Ro phi la mot trong ba déi tuong nuodi nudc
ngot phd bién trén thé gioi ciing nhu ¢ Viet Nam.
San luwong ca R6 phi nam 2022 dat trén 7,3 triéu
tan, trong d6 san luong nudi trong dat trén 6,5
triéu tan, voi gia tri hang nam hon 7,5 ty do la [1].
Céc quoc gia san xuat ca Ro phi 16n nhat bao gdém:
Trung Quéc (26,55% tong san lwong), Indonesia
(21,05%), Ai Cap (14,75%), Viet Nam (2,99%) va cac
quoc gia khac (11,71%) [1]. San lwong ca Ro phi &
Viét Nam 1a 195.561 tan, ding tht tam trén thé
gioi va thit sdu so voi cac nuoc & chau A. Nam
2024, san luong ca Ro phi udc tinh dat 316.000 tan,
kim ngach xuat khau ca Ro phi caa Viet Nam dat
30,9 trieu USD [2]. Pinh huéng dén nam 2030,
dién tich nuoéi ca Ro phi la 40.000 ha va 1.800.000
m® 10ng nuoi; san luong ca Ro phi dat 400.000 tan,

trong do 45 - 50% san luong ca RO phi phuc vu xuat
khau [3].

Chon giong ca Ro phi van sinh truéng nhanh
duoc tién hanh tir nam 1998 tai Vién Nghién ctu
Nuoi trong thay san I (Vien 1). Cac chuong trinh
chon giong Ro phi van sinh trudng nhanh da tao
cac dong c4 Ro phi van chon giéng NOVIT4 [4],
dong c4 Ro phi van sinh truéng nhanh trong moi
truong lo man [5], [6], dong c4 Ro phi vin sinh
truong nhanh thé he G0-G2 [7], thé hé G3-G4 [8].
Nghién ctu cta Nguyén Hong Diép va cs (2025)
[9] da danh gia sinh trudong va ty 1é song ctua dan
ca Ro phi van chon giong sinh truéng nhanh thé
hé G4 nudi trong moi truong ao. Nham danh gia
chat luong ctia dong ca Ro phi van chon giong G4
so voi mot s6 dong ca thuong mai dang duoc nuoi
phé bién tai Viet Nam hién nay, da nghién ctu
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thém sinh trudong ctia dong ca G4 trén hé thong
nuoi long.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Vat lieu nghién ctu 1a ba dong ca Ro phi van
don tinh, bao gom: Ca Ro phi vin chon giong thé

CaRo phi van
chon giong G4 (10 g/con)

Long 1 (60 m?)
1.000 ca thé/dong ca

NH3/NH,")

ot

o

o

» Xac dinh ning suat phi 18

CaRo phi’vfm dong
ca Trung Quoc (10 g/con)

Long 2 (60 m*)
1.000 ca thé/dong ca

hé G4 (dong G4, Vién 1); ca Ro phi Bao Loc (dong
ca Trung Quoc) va ca Ro phi Super No.1/2021
(dong ca Thai Lan). Khoi lugng trung binh cua 3
dong ca > 10 g/con. S6 luong 3.000 con/dong.

2.2. B0 tri thi nghiém

C4 RO phi van dong
ca Thai Lan (10 g/con)

Long 3 (60 m®)
1.000 ca thé/dong ca

% Theo d6i cic yéu td6 moi truomg long nudi (T°C, pH,

s Theo dbi ting trudng trong 1ong
+ Xac dinh cac chi tiéu tang trudéng cia ca

Hinh 1. So 6 nghién cttu danh gi4 sinh trudng ctia dong ca Ro phi vin chon giéng G4

Thi nghiéem dugc bo tri voi 3 nghiém thic
khac nhau tuong tmg véi 3 dong ca Ro phi van don
tinh. Cac dong ca nghién ctru duoc danh dau CWT
vao 16p co thit ca theo vi tri khac nhau. Dong ca
G4 dugc danh dau & vi tri lung, dong ca Trung
Quoc danh dau & bung va dong c4 Thai Lan danh
ddu & duoi. Ca duoc nudi phuc hoi trén bé xi mang
(thé tich 5 m®/bé) trong 7 ngay trudc khi dua ra
nuoi danh gia.

Thi nghiém nuéi danh gia tang truéng duogc
bo tri trong 3 long nudi 60 m® (kich thuéc 5 x 4 x 3
m, nudi voi mat do 50 con/m?), voi s6 luong 1.000
con/dong c4/long. Thi nghiém duwoc lap lai 3 lan,
Thoi gian thi nghiém 1a 6 thang. Long nuoéi duoc
dat nuoi trén nhanh song Tam Ky.

2.3. Cham séc va quan ly

Thitc an st dung cho nuéi danh gia la thic an
cong nghiép, dang vién néi 35% protein, cho an 4
lan/ngay (7 gio, 11 gio, 14 gio va 17 gio), ty le cho
an 3 - 5% khoi luong co thé tuy giai doan. Dinh ky
10 ngay theo doi tang truong vé khoi luong ctia ca,

dé thay déi luong thic an cho phu hop. Cac long
duoc b6 tri suc khi, ddm bao cung cap ham luong
0xy.

Xac dinh cac yéu t6 moi truong: Trong qua
trinh nuoi, nhiét do, oxy hoa tan (DO) va pH duogc
do hang ngay bang may do 3310 IDS. Cac yéu t6
NH,/NH,, NO, duoc do dinh ky 7 ngay/lan bang
bo kit Sera, Dtc.

2.4. Phuong phap xic dinh chi tiéu ting
truong ciia ca

Sau 6 thang nuoi tién hanh danh gi, ca duoc thu
hoach dé thu thap so liéu vé tang trudng, ty 1é song
phuc vu phan tich s6 liéu. Toan bo ca duoc thu va hueu
giit trén bé xi mang phuc vu soi ddu CWT va can do
khoi luong, chiéu dai theo ting ca thé.

- Toc do tang truong tuyét doi vé khoi luong:
DWG (g/ngay) = (W1-W2)/t.

- Toéc do tang truong tuyét doi vé chiéu dai:
DLG (mm/ngay) = (L1-L2) /t.

- Toc do tang truong tuong doi vé khoi luong:
SGRy (%/ngay) = (Ln(W2) - Ln(W1)) x 100/t.
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- Toc d6 tang trudng tuong doi vé chiéu dai:
SGR, %/ngay) = (Ln(L2) - Ln(L1)) x 100/t.

- Ty le song: TLS (%) = (So ca thu hoach/S6 ca
tha) x 100.

- Hé so6 phan dan theo khoi lwong: CV (%) =
(Do lech chuian/Khoi lwong trung binh) x 100.

Trong d6: W1, L1 1a khoi lugng va chiéu dai
ca khi tha; W2, L2 1a khoi luong va chiéu dai ca khi
thu hoach; t 1a thoi gian nuoi (ngay).

2.5. Ning sudt phi le

Sau khi can do cac thong so tang trudng, chon
ngau nhién 30 ca thé cia moi dong, mé dé xac
dinh cac chi s6 co thé. Ca duoc phi lé tach riéng
cac phan gém: Thit c4, dau - xuong, noi tang, da -
vay - vay. Thu thap va phan tich s6 lieu khoi lIuwong
ting phan phi le.

2.6. Phuong phép phan tich, xtx ly s6 liéu

S6 lieu sinh trudéng, ty 1é song va nang suat phi
lé duoc xtt Iy trén Microsoft Excel 2010 va phan
tich thong ké bang phan mém SPSS.20, st dung
ham ANOVA mot nhan t6 va so sanh Duncan. Su
khac biét voi gia tri P < 0,05 duoc can nhac co y
nghia thong ke.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong méi trieong nudc trong long

Céc yéu t6 moi truong trong 16ng nuodi duoc
thé hién ¢ bang 1. Su sai khac cac yéu to6 moi
truong gitta cac 1ong nudi trong qua trinh nuoi
khong c6 y nghia thong ké (P > 0,05). Nhiet do
nudc trung binh 29,43 + 0,175°C. Ham luong oxy
hoa tan & cac long nuoi duoc duy tri 6n dinh & trén
5 mg/1 do luu toc nudc chay va suc khi lién tuc,
trung binh 5,27 + 0,067 mg/1. P6 pH trung binh
7,7 + 0,02. Ham luong ni to amonia téng trung
binh 0,02 + 0,003 mg/1 (Bang 1).

Bang 1. Bién dong mot s6 chi tieu chat luong nuéc trong 16ng nuodi

Mbi truong nudi DO (mg/]) Nhiét do (°C) pH NH,/NH," (mg/])
Long 1 5,4 +0,82% 29,4 +£1,68" 7,7 +0,44° 0,03 + 0,004?
Long 2 5,2 +0,90% 29,5+ 1,70° 7,8 + 0,65 0,02 + 0,003*
Long 3 5,2+ 0,68 29,2 +1,71* 7,7+0,70? 0,02 + 0,002?

Trung binh 5,27 + 0,067 29,43+ 0,175 7,7+ 0,02 0,02 + 0,003

Ghi chu: Trong cung mot hang, cdc ky tir cé cé s6 mi khdc nhau thi sai khic cé y nghia thong ké (P

< 0,05). S0 liéu = Trung binh + SE.

Nhin chung, gia tri cia cac yéu t6 nhiét do,
pH, ham lwong oxy hoa tan va ham luong ni to
amonia téng déu nam trong giéi han thich hop
cho su sinh trudng va phat trién ctia ca Ro phi
van. Ca Ro phi van tang truéng thuan loi voi ham
lwong oxy hoa tan trong khoang 4,5 - 5,4 mg/1
[10]; nhiét do 25 - 30°C, t6i wu & 28 - 30°C va pH
la 7,2 - 7,9 [11], [12]. Cac chi tieu chat luong
nudc déu phu hop voi nuodi ca Ro phi theo QCVN
02-26:2017/BNNPTNT [13].

3.2. Tang trudng va ty 1é song ctia cac dong ca
khi nué6i danh gi4 trong 16ng

Tang truéng cta cac dong ca khi nuoi danh
gia trong long duoc thé hién & bang 2.

3.2.1 Tang truong vé khoi lrong

Két thac nudi tang truong trong long, khoi
luong trung binh cta cac dong ca dao dong tir
936,3 - 985,8 g. Trong d6, dong ca Trung Quoc dat
khoi luong cao nhat (985,8 + 17,59 g), dong ca
chon giong G4 co6 khoi lwong thap nhat (936,3 +
6,03 g). Tuy nhién, khéi luong giita cac dong ca
khong c6 su sai khac c6 y nghia thong ke (P >
0,05). Toc do ting trudng tuyet doi va toc do tang
truéng dic trung lan luot dao dong tir 5,76 - 6,07
g/ngay va 2,94 - 2,97%/ngay, khong c6 su sai khac
c6 y nghia thong keé gitta cac dong ca (P > 0,05).

Trong nghién ctru ndy, ting truong vé khoi
luong ctia ba dong c4 déu cao hon ca trong céac gia
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dinh chon loc & Trung Quoc thé he G6 voi khoi
luong tir 604 — 888 g [14]. Nguyén nhan c6 thé do
trong nghién ctru nuodi ting truéng thé hé G6 &

Trung Quéc nudi long véi mat dd cao hon (65 - 70

con/m?), trong khi mat do nuoi trong nghién cttu
nay la 50 con/m?.

Bang 2. Ting truedng theo khdi luong va chiéu dai ciia cac dong c4 nuéi danh gia trong 16ng

Dong ca :

Chi tiow Trung Quoc G4 Thai Lan

- Khoi lugng () 985,8 + 17,59 936,3 + 6,03" 9524 + 12,31
Tang trudng tuyet doi vé DWG (g/ngay) 6,07 +0,110° 5,76 + 0,038" 5,87 + 0,075
Tang trudng dac trung vé SGRw (%/ngay) 2,97 +£0,011° 2,94 + 0,006 2,94 + 0,009*

- Chiéu dai (mm) 440,4 + 6,05 4229 +1,84° 427 4 + 4,66
Tang trudng tuyét doi vé DLG (mm/ngay) 2,27 +0,038° 2,16 +0,012° 2,190 + 0,029*
Tang trudng dac trung vé SGR; (%/ngay) 1,10 + 0,009 1,07 + 0,006" 1,08 +0,010*
- Hé s6 phan dan (CV) theo khoi luong (%) 18,78 + 1,501? 13,66 + 0,844 17,51 + 1,538
-Ty lé song (%) 85,11 + 1,445° 93,28 + 2,102* 90,27 + 2,338

Ghi chi: Trong cung mot hang, cdc ky tir co cé s6 mii khac nhau thi sai khic cé y nghia thong ké (P
< 0,05). S0 'liéu = Trung binh + SE (trir hé so phan dan: S6 liéu = Trung binh + SD).

3.2.2. Ting truong vé chiéu dai

Chiéu dai toan than cta cac dong c4 khi nuoi
trong long dao dong tir 422,9 - 440,4 mm, trong d6
dong Trung Quéc co ting truong vé chiéu dai cao
hon so voi hai dong con lai (dong Thai Lan va
dong G4). Tang trudng tuyét doi DLG va tang
truong dac trung SRG; cta ca nudi trong 16ng cod
cung xu huong véi chiéu dai than. Theo do, DLG
va SRG; cuta c4 dong Trung Quéc cao nhat (2,27 +
0,038 mm/ngay; 1,10 + 0,009%/ngay), ti€p theo la
dong Thai Lan (2,190 + 0,029 mm/ngay; 1,08 +
0,010%/ngay), thap nhat & dong G4 (2,16 + 0,012
mm/ngay; 1,07 + 0,006 %/ngay). Tuy nhién, tang
truong vé chiéu dai ciing nhu toc do tang trudng
tuyét doi va ting trudng diac trung vé chiéu dai
gitta ba dong ca khong co su sai khac co y nghia
thong ké (P > 0,05).

3.2.3. H¢ s6 phan dan (CV) theo khoi lirong

Két qua nghién ctu cho thay, CV vé khoi
lwong cua cac dong cad RO phi dao dong trong
khoang 13,66 - 18,78%. Trong do, dong ca Trung

Quoc c6 CV cao nhat (18,78 + 1,50%), cho thay su
khong dong déu vé sinh trudng ctia cac ca thé
trong quan thé. Tiép theo 1a dong Thai Lan (17,51
+ 1,53%). Nguoc lai, dong ca G4 c6 chi s6 CV thap
nhat (13,66 + 0,84%) va sai khac co y nghia thong
ké voi 2 dong ca Trung Quoc va Thai Lan (P <
0,05).

bo déng déu ctia quan dan theo khéi luong
duoc xac dinh bang hé s6 phan dan vé khéi luong
sau thu hoach. CV cang cao thi do dong déu cang
thap [15]. Do dong déu nay cé y nghia quan trong
trong san xuat giong va nuoi thuong pham, boi hé
s6 phan dan thap giap gidm hién tuong canh tranh
thitc an va quan ly dan ca thuan loi hon [16].
Trong nghién ctru nay, tir két qua mic do phan
dan cho thdy, dong c4 chon giong G4 dong déu
cao hon 27% so voi dong ca Trung Quoc va Thai
Lan (P < 0,05).

3.2.4. Ty Ié song cua cdc dong cd

Ty lé song trung binh cta cac dong ca Ro phi
duoc thé hién & bang 2. Két qua phan tich cho
thay, ty 1é song ctia dong c4a G4 cao nhat (93,28 +
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2,102%), sau do dén dong ca Thai Lan (90,27 +
2,338%) va thap nhat 1a dong ca Trung Quoc
(85,11 + 1,445%). Tuy nhién, ty lé song gitta dong
ca G4 va dong ca Thai Lan sai khac khong c6 y
nghia thong ké (P < 0,05). Trong khi d9, ty 1é song
ctia hai dong ca nay sai khac c6 y nghia thong ké
so voi dong Trung Quéc (P > 0,05).

Ty lé song ctia ba dong cé khi nuoi trong 16ng
c6 cung xu huéng va cao hon khi nuéi trong hé
thong ao. Theo do, ty 1é song cta ba dong ca G4,
Thai Lan va Trung Quéc khi nudi trong 16ng trung
binh dao dong tir 85,11 - 93,28%, trong khi nuoi
trong hé thong ao, ty 1é song trung binh cta ba
dong ca dao dong tur 78,23 - 91,34% [9]. Nguyén
nhan c6 thé do khi nudi trong hé thong mé céd
dong chay, ca van dong nhiéu hon, kha ning trao
doi chat va hap thu dinh duong tot hon khi nuoi
trong hé thong ao, nén kha niang mién dich cao
hon.

3.3. Ning sudt phi 1é cia cac dong ca

Két qua phan tich nang suat phi le ca duoc
tong hop trong bang 3. Két qua ty lé cac thanh

phan co thé cta ca & ba dong ca (G4, Trung Quoc
va Thai Lan) cho thay, ty le thit va ty le dau -
xuong chiém phan lon khoi luong co thé ca (35 -
39%); trong khi ty 1é noi tang va da — vay - vay
chiém ty le thap (11 - 13%). Trong nghién ctru nay,
ty 1é noi tang va ty leé da — vay - vdy ctia ba dong ca
nghién cttu khong c6 su sai khac cé y nghia thong
ke (P> 0,05).

Ty 1é thit cta cac dong ca Ro phi nghién ctu
c6 su sai khac c6 y nghia thong ke (P < 0,05). Ty 1é
thit ctia dong ca G4 (38,49 + 0,480%) cao nhat, tiép
theo 1a dong Thai Lan (36,99 + 0,712%), thap nhat
la dong Trung Quoéc (35,93 + 0,539%). Trong khi ty
lé dau - xuong ctia dong ca G4 lai thap hon (37,29
+ 0,558%) hai dong ca con lai va sai khac c6 y
nghia thong ke (P < 0,05). Dong Trung Qudc va
Thai Lan c6 ty 1é dau - xuong khong c6 su sai khac
c6 y nghia thong ke (P > 0,05). Két qua ty lé phi lé
ca Ro phi khi nuoi long twong tng voi két qua nuoi
trong ao, theo do ty 1é phi lé cia dong ca G4 cao
nhat (ty 1é thit > 38%) so voi hai dong ca Trung
Quoc va Thai Lan.

Béng 3. Ty lé cac thanh phan co thé ctia c4 & cac dong ca nghién ciru

Dong ca % thit % dau - xuong % nodi tang % da - vay - vay
Trung Quoc 35,93 + 0,539¢ 39,64 + 0,252* 11,40 + 0,332* 13,02 £ 0,292*
Chon giong G4 38,31+ 0,853* 37,81+ 0,562° 11,52 + 0,232* 12,91 + 0,232°
Thai Lan 36,99 + 0,712° 39,61+ 0,518 11,42 + 0,305° 12,03 £ 0,317*

Ghi chu: Trong cung mot cot, cac ky tir cé cé sé mi khac nhau thi sai khdc co y nghia thong ké

(P<0,05). S6'liéu = Trung binh + SD.

Nhu vay, khi nuéi danh gia tang truéng va ty
lé song ctia ba dong ca (Trung Quéc, chon giong
G4 va Thai Lan) trong long cho thdy, tang trudng
vé khoi luong va chiéu dai ctia dong ca Ro phi G4
tuong dong voi hai dong ca con lai (Trung Quéc va
Thai Lan). Trong khi do, mic do dong déu trong
quan dan (13,66 + 0,84%) cao hon 27% so voi dong
ca Trung Quoc va Thai Lan (P < 0,05). Ty lé song
ctia dong ca chon giong G4 (93,28 + 2,102%) cao
hon dong ca Trung Quoc va twong duong dong ca
Thai Lan. Bén canh do, ty 1é phi 1é thit ca ctia dong
chon giong G4 (38,31 + 0,853%) vuot troi so voi hai
dong ca con lai.

So sanh voi nghién cttu nuoi thwong pham ca
Ro phi trén heé thong 16ng cho thay, khéi luong,
toc do tang truong theo ngay ctia ca Ro phi dong
G4 thap hon so v6i dong ca Genomar 1000 (1.350
g sau 140 ngay nuoi thuong pham, 9,49 g/ngay) va
dong Brazil (1.046 g sau 140 ngay nuoi thuong
pham, 7,37 g/ngay). Ty lé song cta dong G4 thap
hon so v6i dong Genomar 1000 (95,2%) va cao hon
dong Brazil (88,9%) [15]. Dong G4 thé hién vuot
troi vé tang truong khoi luong va ty 1é song khi
nuoi trén 16ng so voi nudi trong ao [9]. Tuy nhién,
ty lé phan dan cta dong ca chon giong G4 khi nuoi
trong 1ong thap hon hon han dong ca Brazil (28%),
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dong Genomar 1000 (22%) va dong G4 khi nuoi ao,
thé hién mitc do dong déu trong quan dan khi nuoi
long [15]. Diéu nay ciing phan nao danh gia chat
luong cta dong c4 Ro phi van chon giéng G4 va
hiéu qua ctia chuong trinh chon giong ca Ro phi
van sinh treong nhanh & Viét Nam.

4. KET LUAN

Nghién ctru da xac dinh duoc ting trudng vé
chiéu dai, khoi luong cta dong ca chon giong G4
tuong dong véi dong ca Trung Quoc va Thai Lan
khi nuoi danh gia trén hé thong 16ng nuoi. Ty 1é
song ctia dong ca G4 twong dong voi dong ca Thai
Lan va cao hon dong c4 Trung Quéc. Muc do dong
déu gitra ca thé va ty lé phi le thit ctia dong ca G4
cao hon so voi hai dong ca con lai khi nuéi trén hé
thong 1ong.
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EVALUATION OF GROWTH RATE AND SURVIVAL RATE OF 4th GENERATION TILAPIA STRAIN
WITH CHINESE AND THAI STRAINS IN CAGE CULTURE SYSTEMS

Nguyen Hong Diep!, Do Son Tung’, Nguyen Quoc Thang?,
Tran Thi Kim Oanh', Ngo Phu Thoa?, Pham Hong Nhat!

!Ressearch Institute for Aquaculture No.1

?Center for Surveying, Testing and Inspection of Aquaculture

?Jolink Hanoi Co., Ltd

Abstract

This study aimed to evaluate the growth performance, survival rate, uniformity and fillet yield of
selectively bred tilapia of the 4™ generation (G4 strain) compared with Chinese and Thai trains.
The experiment was cultured in a cage system on a branch of the Tam Ky river, with 3,000 fish
per strain and three replicates. The results showed that the body weight and length of the G4
strain (936.3 + 6.03 g and 422.9 = 1.84 mm) were not significantly different from those of the
Chinese strain (985.8 + 17.59 g and 440.4 + 6.05 mm) and the Thai strain (952.4 + 12.31 g and
427.4 + 4.66 mm) after 161 days of culture (P > 0.05). The survival rate of the G4 strain was the
highest (93.28 + 2.102%), comparable to that of the Thai strain (P > 0.05), but significantly higher
than that of the Chinese strain (P < 0.05). The coefficient of variation in the G4 strain (13.66 +
0.844%) was the lowest among the three strains, with uniformity 27% higher than the other two
strains (P < 0.05). The fillet yield of the G4 strain was also significantly higher than that of both

Chinese and Thai strains (P < 0.05).

Keywords: Nile tilapia, G4 strain, Thai strain, Chinese strain, cage culture.
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NGHIEN CUU DANH GIA HIEN TRANG
UONG NUOI CA CHIEN (Bagarius rutilus Ng &
Kottelat, 2000) GIAI BOAN CA HUONG LEN
CA GIONG VA DE XUAT GIAI PHAP NANG CAO
TY LE SONG TRONG UONG NUOI CA CHIEN

Pham Héng Nhat* ", Kim Thi Thoa!, Vit Thj Huyén?,

Tran Anh Tuin', Nguyén Thi Diéu Phirong?, Lé Vin Khoi!
Vien Nghién ciu Nuoi trong Thuay sdn

"Email: hongnhat@rial.org

TOM TAT

Nghién ctru danh gia hién trang wong nuéi ca Chién (Bagarius rutilus Ng & Kottelat, 2000) giai
doan ca huong (3 - 4 cm) lén ca giong (8 - 10 cm) & 8 co s da va dang san xuat giong/uwong nudi
ca Chién ¢ mién Bac. Két qua cho thdy, nang suit san xuat giong/uong nudi tai cac co sé khoang
3 - 10 van gidng/nam, cd giong tir 3 - 14 cm. Ngudn ca b6 me tham gia sinh san tir thu gom tu
nhién (40%) hoac tir sinh san nhan tao (60%), trong d6 25% c6 dau hiéu bénh xuat huyét. Vé thirc
an, trong qua trinh wong nuoi ca Chién st dung nhiéu loai thitc an khac nhau (giun trun chi, ca
tap va thtrc dn cong nghiép), tiy theo giai doan phat trién va khai luong ca. Trong do, 60% cac co
sO st dung hoan toan giun trun chi; 12,5% stt dung hoan toan thic an cong nghiép wong nudi ca
Chién giong 16n (7 - 10 cm). Ngoai ra, trong qua trinh wong nuéi c6 bé sung vitamin, men tiéu
hoa, thudc diet ky sinh tring. Ty lé s6ng trong wong nuéi ca Chién dao dong dic biét thap & giai
doan 6 - 8 cm (0 - 50%). Trong giai doan nay cé ghi nhan bénh ky sinh trung. Cac bién phap phong
tri bénh cha yéu dua vao kinh nghiém ca nhan (100%) hoac dung khang sinh (12,5%), véi hiéu
qua diéu tri < 50%. Nghién cttu budc dau chi ra 3 nguyén nhan chinh anh hudng dén ty le song
trong wong nudi ca Chién giai doan c4 huwong lén ca giong gom: Bénh (100%), thirc an (56%) va
quan ly moi truong (48%).

Tt khoa: C4 Chién, cd huong, c4 giong, ky sinh trung.

1. DAT VAN BE dong/ca giong. Vien Nghién cttu Nudi trong Thiy

Ca Chién 1a loai ca ban dia, quy hiém va co gia
tri kinh t€ cao & Viét Nam [1], duoc xép vao loai
thily san nguy cap, quy, hiém nhom II [2]. Hién
nay, nhiéu mo hinh nuéi thuong ph4m ca Chién da
phat trién ¢ nhiéu dia phuong trong ca nudc, nhu:
Tuyén Quang, Lao Cai, Thai Nguyén, Phu Tho,
Hung Yén, Nghé An,... v6i nhiéu hinh thtic nuoi
khac nhau, nhu: Nuoi trong ao, nuodi long trén
song/hé chta [3, 4]. Trong khi tiém nang ho chia
tai & cac tinh mién nui phia Béc rat lon. Cung voi
st mé rong cac mé hinh nuodi thwong phidm ca
Chién, nhu cau con giong ngay cang ting. Gia ca
giong dao dong tir 15.000 - 20.000 doéng/ca giong
cd 6 - 8 cm; khi khan hiém c6 khi lén téi 30.000
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san I 1a don vi tién phong thanh cong trong nghién
ctru sinh san nhan tao va san xuat giong ca Chién
[5, 6]; cung cap con giong, han ché tinh trang
danh bat ca ngoai tr nhién, ciing nhu xay dung
nhiéu mo hinh nuodi thuong phdm ca Chién cho
nhiéu dia phuong trong ca nudc. Tir nam 2010,
Vien Nghién ctu Nuoéi trong Thiy san I da xay
dung cong ngheé san xuat nhan tao giong ca Chién,
tuy nhién, nguén con giong con han ché, chua dap
tmg ddt nhu cau nguoi nuoi [7]. Nguyén nhan 1a do
ca thuong bi chét trong giai doan wong nudi tir ca
huong (3 - 4 cm) sang ca giong (6 - 8 cm) khi ca
bat dau chuyén sang giai doan song day. Trong
giai doan nay, c6 xuat hién mot s6 bénh ky sinh
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trung nhw: Trung qua dua (Jchthyopthirius
multifiliis) va trung banh xe (7richodina sp.) trén
da/mang c4, tuy nhién ty 1& nhiém khac nhau gitta
cac nam (dao dong 13,3 - 75%) va khong thay ty le
thuan muc do nhiém beénh voi ty 1é ca chét khi
wong nudi [6]. Vien Nghién cttu Nuoi trong Thiy
san I da tht nghiém cac mat do wong nudi khac
nhau va kiém soat mam bénh & giai doan nay,
nhung ty 1é ca chét van con cao, c6 nam ty lé ca
chét len toi 80 - 100%. Nhu vay, co thé thay nguyén
nhan gay chét ca Chién giai doan uong ca huong
thanh c4 giong ngoai tdc nhan gay bénh trén ca
con c6 thé anh huong cta cac nhan t6 khac.

biéu tra hién trang wong nuodi ca Chién giai
doan ca huong lén ca giong nhim budc dau xac
dinh nguyén nhan anh hudéng dén ty lé song cua
ca Chién trong wong nudi ca huong lén ca giong, la
co so dé xay dung quy trinh wong nu6i phu hop va
bén vimng.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Thoi gian, dia diém nghién ctru

Nghién ctu dugc thuc hién tir thang 6/2024
deén thang 12/2024. Diéu tra duoc thuc hién tai 4
co s& da va dang san xuat giong/uong nudi ca
Chién & mién Bac (tinh Tuyén Quang, tinh Bac
Ninh, thanh ph6 Hai Phong), 5 phiéu/co soé. Bén
canh d6, phong van, diéu tra 5 chuyén gia da truc
tiép tham gia wong nuoi ca Chién tir 4 co s& trudc
day da wong nuoi ca Chién ¢ tinh Thai Nguyén,
tinh Phu Tho, tinh Bac Ninh, thanh phé Ha Noi.

2.2. Phuong phap diéu tra, thu thap thong tin,
xtt ly s6 lieu

2.2.1. Thu thap thong tin thit cap

Thong tin, s6 liéu duogc thu thap tit cac bao cdo
téng két cua cac dé tai/nhiém vu lién quan dén
san xuat giong ca Chién; cac bdo cdo, an pham
khoa hoc, luan 4an/luan van tot nghiép tir cac don
vi nghién cttu/co s dao tao.

2.2.2. X4y dung danh muc, phiéu diéu tra

Xay dung danh muc cta phiéu diéu dua trén
nhitng van dé ton tai trong wong nuoéi ca Chién ti
ca huong lén ca giong lién quan dén ty 1é song
thap.

Phiéu diéu tra bao gom cac van dé: (1) Ky

thuat wong nuéi: Mat doé tha, cach thac tha, thoi
vy, hé thong wong nudi, cham soc, quan ly; (2)
Thitc an va dinh duong: Cac loai thirc an st dung
(thttc an twoi song, thic an cong nghiép), cach
thiee thay ddi thitc an cho ca chién ¢ cac giai doan
uong ca huong lén ca giong, chat luong thic
an...;(3) tac nhan gay bénh: Loai bénh, biéu hién
bénh, thoi gian ca bi bénh, giai doan ca bi bénh, ty
lé song cta ca Chién trong cac giai doan wong
nuodi; (4) moi truong: Chat luong nudc, toc do
dong chay, cac yéu to khac (oxy, pH, nitrite, nhiét
do...).

Tién hanh phong van thit 5 phiéu dé hoan
thién bo cau hoi trong phiéu diéu tra.

2.2.3 Phuong phap diéu tra

Lua chon phuong phéap phong van truc tiép va
phong van qua dién thoai tai 8 co s& san xuat
gibng/trai san xuat giong da va dang san xuat
giong va wong nudi ca Chién & mién Bac. Dai
tuong diéu tra la cha co sé/lanh dao don vi, quan
ly ky thuat, ky thuat vien/cong nhan truc ti€p
tham gia wong nuoéi ca Chién giai doan ca huong
lén ca giong.

2.2.4. Phuong phap phan tich, xir Iy so'liéu

So liéu diéu tra, phong van duoc xtt ly trén
phan mém Mircosoft Excel 2010. Viéc phan tich
duoc thuc hién bang thong ké mo ta thong qua
tinh toan gi4 tri trung binh, ti 1é phan tram cac chi
tiéu trén so phiéu/co s¢ dugc phong van dé lam ro
thuc trang wong nuoi ca Chién giai doan ca huong
lén c4 giong khu vuc phia Bac.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thong tin chung vé ngudi dugc phoéng
van, co s& diéu tra

Thong tin cac co s& diéu tra thé hién & bang 1.

Két qua diéu tra 25 c4 nhan tai cac co s da
va dang san xuat giong va wong nudi ca Chién &
mién Béac cho thdy, c6 32% la lanh dao/chu co so;
trong do, 28% vira la lanh dao/chu co s& via la
quan ly ky thuat; 20% 1a quan ly ky thuat va 48% la
ky thuat vién/cong nhan. Vé trinh do hoc van,
phan 16n c4 nhan diéu tra c6 trinh do tir trung cap
tré lén, trong do trinh d¢ trung cap chiém ty lé
cao nhat (36%), tiép dén 1a dai hoc (32%), sau dai
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hoc (28%) va chi c6 4% c6 trinh do cao dang. Xét
vé kinh nghiém, da s6 ca nhan tham gia sinh san
va wong nudi ca Chién c6 trén 10 nam kinh
nghiém (40%); 36% c6 tir 6 - 10 nam kinh nghiém
va chi 12% c6 kinh nghiém tir 3 - 5 nam hoac méi
tham gia san xuat giong ca Chién tit 1 - 2 nam.
Trong téng s6 8 co s& san xuat gidng va wong
nudi ca Chién & mién Bac, c6 6 co s& 1a vién
nghién ctu, cac trung tam giong thiy san, truong
dai hoc va 2 co sé tu nhan; 50% co s& vira tham gia
san xuat giong vira wong nudi ca Chién va 50% co
s& chi tham gia wong nuoéi ca Chién. Trong d6, co6
50% co s& van tiép tuc san xuat gidng va uwong

nudi ca Chién, 50% da ngimng san xuat giong. Tat
ca cac co s& nay ngoai san xuat giong ca Chién
con san xuat va wong nudi cac doi tuong thiy san
khac, nhu: Ca Chép, ca Bong, ca Tam... dé da
dang hoéa nguédn giong cung cap cho dia phuong,
giam rai ro va tang hiéu qua kinh té. Trong do,
63% co sO diéu tra déu co ap dung tiéu chuin co
s& wong duong, 37% cac co so khong ap dung tiéu
chudn, quy chuin chinh thic nao, ké ca tiéu
chuén VietGAP. Viéc san xuat giong va wong nudi
nhiéu doi twong nuoi khac nhau cé thé dan toi
nguy co tiém tang vé lay nhiém chéo mam bénh
trong qua trinh wong nudi ca Chién.

Bang 1. Thong tin chung vé nguoi phong van va co s& diéu tra

S6 luong
STT Noi dung (ngudi/co s6) Ty le (%)
1. Vi tri san xuat
- Lanh dao/chu co s& 1 4
- Lanh dao/chu co s& + quan ly ky thuat 7 28
- Quan ly ky thuat 5 20
- Ky thuat vién/cong nhan 12 48
2. Trinh do hoc van
- Trung cap 9 36
- Cao dang 1 4
-Pai hoc 8 32
- Sau dai hoc 7 28
3. Kinh nghiém wong nuoi ca Chién
-1:1-2nam 3 12
-2:3-5nam 3 12
-3:6-10 nam 9 36
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-4:>10 nam 10 40
4. Co so hién san xuat ca Chién

- Hién van dang san xuat 4 50

- Hién khong con san xuat 4 50
5 Co s6 c6 san xuat/wong nudi doi twong khac

- Co (c4a Chép, ca Bong, caTam...) 8 100

- Khong 0 0
6 Co s6 4p dung tiéu chuin quy chuin

- Co sé wong dudong 5 63

- VietGAP 0 0

- Khong 4p dung tiéu chuédn, quy chuén nao 3 37

3.2. Hién trang vé ky thuat wong nudi ca

) Hién trang c4 bé me va nang sudt san xuat
Chién giai doan ca huong lén c4 giong

giong ca Chién tai cac co so diéu tra duoc thé hién

& bang 2.
Bang 2. Thong tin vé hién trang c4 bd me va ning sudt san xudt giong c4 Chién tai cac co s& diéu tra
STT Chi tieu Két qua
I Thong tin vé ca bé me va nang suat ca Chién giong
1 S0 luong caﬁbo me m,lf)l vo phuc Dao dong 40 - 70 ca cai; 30 - 40 ca duc
vu san xuat giong

o , - Thu gom tu nhién (40%)

2 Nguon goc ca bo me
- Sinh san nhéan tao (60%)
3 Ca bo me c6 biéu hién bénh Co sO ¢ ca bo me c6 dau hiéu bénh xuat huyét (25%)
4 Ning sudt ca giong (van/nam), |- San xuat/uwong nuoi 3 - 10 van ca/nam
cO giong -Co giong 3-14 cm

II Thong tin vé thitc an va dinh duong
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1 Loai thttc 4n, s6 l1an cho an (Ian/ngay) trong qua trinh wong nuoi ca Chién

Giai doan co'3-4 cm

Thttc an giun trun chi, cho an 4 - 6 lan/ngay, cho an
dén khi ngtmg an

Giai doan c&'5-6 cm
thé

Thic an ca tap, giun trun chi, thitc an cong nghiép,
cho an 3 - 4 1an/ngay, luong cho an 3 - 7% khoi luong co

Giai doan co' 7 - 8 cm

Thic an giun trun chi, thitc an cong nghiép, cho an 3 -
4 lan/ngay, luong cho an 3 - 7% khoi luong co thé

Giai doan c& 8 - 10 cm

Thic an giun trun chi, thitc an cong nghiép, cho an 3 -
4 lan/ngay, luong cho an 3 - 7% khoi luong co thé

2 C6 b6 sung vitamin vao thtrc an hoa

75% co s& c6 bd sung vitamin C, vitamin B1, men tiéu

C6 b6 sung thuoc diét ky sinh
trung vao thirc an

75% co s& co bé sung Praziquantel

4 C6 b6 sung khang sinh

12,5% co s& co st dung Doxycycline

Két qua diéu tra vé ca bo me tham gia sinh san
cho thay, s6 luong ca bé me dugc cac co s& nudi
v6 phuc vu san xuat giong dao dong trong khoang
40 - 70 ca cai va 30 - 40 ca duc. Pay 1a quy mo
tuong doi phu hop véi nang luc san xuat ctia cac co
s& quy mo vira va nhd, do hiéu qua kinh té€ ctia san
xuat giong ca Chién con thap, chi phi san xuat cao,
ty 1é song trong giai doan wong nudi thap nén hau
hét cac co so chi duy tri s6 luong ca bé me & muitc
vita phai, chtt yéu dap tng nhu cau dia phuong va
vung lan can. Vé nguén goc ca b6 me cho sinh san
gom c6 2 nguon khac nhau 1a tir c4 thu gom ngoai
tue nhién (chiém 40%) va ca sinh san nhan tao duoc
nuodi dén thanh thuc (60%). Tuy nhién, viéc van
con phu thuoc mot phan dang ké vao ca b6 me tu
nhién tiém 4n nguy co suy giam chat luong di
truyén va thiéu 6n dinh trong cung cip nguon
giong lau dai.

Dang luu y, & 1 trong 4 co sé tham gia san
xuat giong ca Chién (chiém 25%), ca b6 me ghi
nhan c6 dau hiéu bénh ly, cu thé 1a triéu chung
xuat huyét, tuy nhién co s& khong c6 phan tich xac
dinh tac nhan gay bénh tai cac co s¢/vién nghién
ctru, ciing chua c6 nghién ctru vé muac do lay

nhiém tir ca4 Chién bo me sang ca giong. Vé san
luong ca giong, cac co s& ghi nhan san xuat dao
dong tir 3 - 10 van con/nam, voi co giong phd bién
tr3-14 cm.

Két qua diéu tra cho thay, thitc an trong qua
trinh wong nuoi ca Chién c6 su thay déi linh hoat
theo ting giai doan phat trién cta ca. O giai doan
ca giong co 3 - 4 cm, thitc an chu yéu la giun trun
chi véi tan suat cho an cao tir 4 - 6 1an/ngay. Khi ca
dat co 5 - 6 cm, thitc an st dung la ca tap, thic an
cong nghiép két hop giun trun chi, véi tan suat
giam con 3 - 4 lan/ngay. Giai doan wong tir 7 - 10
cm, ca duogc cho an chd yéu bang thicc an cong
nghiép va giun trun chi, tiép tuc duy tri tan suat
cho an 3 - 4 lan/ngay. Trong d6, c6 60% cac co s&
st dung hoan toan thiic an giun trun chi trong
wong nuodi ca Chién giai doan ca huong (3 - 4 cm)
dén giai doan ca giong (8 - 10 cm). Trong khi giai
doan wong 7 - 10 cm, chi 12,5% co s& str dung hoan
toan thitc an cong nghiép trong uwong nudi ca
Chién giai doan nay.

Trong qua trinh wong nuoéi ca Chién giai doan
huong lén giong, luong thic an duoc cho theo thé
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trong va giai doan phat trién cta ca. O giai doan ca
giong co 3 - 4 cm, cho an thic an trun chi dén khi
ngimg an. Giai doan ca giong c& 5 - 10 cm, luong
cho 4n 3 - 7% khai luong co thé. Bén canh do, 60%
s6 co s¢ duoc khao sat c6 b6 sung vitamin va men
tiéu hoa vao thirc an, trong d6 phé bién nhat la
vitamin C, vitamin B1 va cac ché phdm ho tro tieu
hoa. Pay 1a bién phap nham ting cuong stc dé
khang va cai thién kha nang hap thu dinh duong
clia ca giong trong diéu kién nuéi tham canh.
Ngoai ra, c6 t6i 60% co s& bé sung thuoc diet ky

sinh tring (Praziquantel) vao thic an dinh ky dé
phong ngtra cac bénh ky sinh trung duong rudt,
dac biét trong giai doan mat do6 nuoi cao. Chi 12,5%
co s st dung khang sinh (Doxycycline).

3.3. Thong tin vé dich bénh va quan Iy méi
truong wong nudi

Thong tin vé dich bénh va quan ly moéi truong
wong nudi ca Chién giai doan ca huwong 1én ca
giong duoc thé hién qua bang 3 va 4.

Bang 3. Thong tin vé quan ly moi trudng trong qua trinh vong nudi ca Chién
giai doan c4 huong lén c4 giong

Chi tieu

Két qua

1 | Nguén nudc st dung trong uong nudi ca Chién

- Nguon nudc giéng khoan (75%)

- Nguon nudc song (25%)

2 | Khir trung nudc trong qua trinh wong nudi

- 75% co s& khong khtt trung
- 25% co s khtr trung (Iodine)

3 | Kiém tra cac yéu t6 moi truong trong qua trinh wong nuoi

- 100% cac co so:
pH:6,5-7,5
Oxy hoa tan: > 5 mg/1

Két qua diéu tra cho thay, nguén nudc phuc vu
uwong nudi ca Chién tai cac co s& khao sat cha yéu
dén tir giéng khoan (chi€ém 75%), trong khi chi 25%
stt dung nguon nudc soéng. 75% co so khong thuc
hién khtt triung nuoc trudc khi dua vao hé thong
wong nudi, trong khi chi 25% ap dung bién phap x
ly bang iodine. 100% co s& déu thuc hién theo doi
cac yéu to6 moi truong trong qua trinh wong nudi, cu

thé 1a duy tri pH trong khoang 6,5 - 7,5 va néng do
oxy hoa tan > 5 mg/L. Day la cac thong s6 co ban
nhung quan trong, phan anh su quan tAm dén diéu
kién sinh thai phu hop cho su phat trién cta ca
Chién & giai doan giong. Tuy nhién, chi s6 nay can
duoc két hop véi cac yéu t6 khac nhu: Nhiet do,
NH,/NH,’, NO, dé dam bao hiéu qua quan ly moi
truong mot cach toan dién.

Bang 4. Thong tin vé quan ly bénh trong qua trinh wong nuéi ca Chién giai doan c4 huong 1én c4 giong

L Giai doan Giai doan Giai doan Giai doan
Chi tieu 3-4cm 5-6cm 6-8cm 8-10 cm
Bénh xuat hién trong qua , . , . Ky sinh Ky sinh
: U Ky sinh * | Ky sinh * . .
trinh wong nuoi ca Chién y sinh trung y sinh trung trung* trung*
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Biéu hién bénh

- Boi 1o do, tach dan, bat mdi kém

Phuong phép diéu tri

- Ngung/giam cho an, xt ly/thay nuoc,
v6t ca hang ngay (100% co s& ap dung)
- Praziquantel (50% co s& ap dung),

tam formaline (50% co s& ap dung)

Ty lé chét (%) 10-15

20-60 60 - 100 20

Co gtii ca di xét nghiém

- 25% co s& giri mau di xét nghiém

- 75% co s khong gtri mau di xét nghiém

Diéu tri c4a bénh theo
huéng dan

- 100% co sé tu chita theo kinh nghiém

Hiéu qua diéu tri bénh cho
ca

- Hiéu qua diéu tri bénh < 10% (25% co s6); 10 - 20% (25% co s6); 20 -

50% (50% co s6)

Ghi chu: *: Ky sinh trung gom trung qua dua, trung banh xe.

Két qua diéu tra tai cac co s& wong nuodi ca
Chién cho thay, bénh ky sinh trung, cu thé la
trung qua dwa (I multifiliis), trung banh xe
(Trichodina sp.) 1a loai bénh phd bién va xuat
hién lién tuc & tat ca cac giai doan phat trién cta
ca Chién giong, tir 3 - 10 cm. Biéu hién bénh
thuong gap bao gom: Ca boi 1o do, tach dan, bat
moi kém. Pay 1a nhing dau hiéu dién hinh cta
nhiém Ky sinh trung ngoai da va mang. Ty 1é chét
tang dan theo giai doan phat trién cua ca, tir 10 -
15% & giai doan 3 - 4 cm, tang manh 1én 60 - 100%
o giai doan 6 - 8 cm, sau do giam con khoang 20%
O giai doan 8 - 10 cm. Diéu nay cho thay, giai
doan trung gian (6 - 8 cm), dac biét la & giai doan
6 cm, la thoi diém nhay cam va dé tén thuong
nhat ctia ca Chién trong qua trinh wvong nudi.

Cac bien phap diéu tri cht yéu ap dung tai cac
co sO& bao gom: Ngimg hodc gidm cho an, thay
nudc hodc xt Iy nuoc, vot ca bénh hing ngay
(100%). Ngoai ra, co 50% co s& st dung thuoc
Praziquantel tron vao thic an va 50% st dung

phuong phap tam formalin. Tuy nhién, c6 t6i 75%
co s& khong gti mau ca di xét nghiém tai cac co
s0/trung tam beénh thay san khi ca c6 biéu hién
bénh va 100% truong hop diéu tri bénh déu dua
hoan toan vao kinh nghiém ctia can bo ky thuat cé
chuyén mon tai don vi/ca nhan ctia nguoi nuoi,
khong c6 su tu van tir can bo thu y thay san hay co
quan chuyén moén. Vé hiéu qua diéu tri, chi 25% co
s& woc tinh muc hieu qua diéu tri dusi 10%, 25%
danh gia dat 10 - 20%, trong khi 50% co s& dat mirc
cao hon (20 - 50%). Hieu qua diéu tri trong nghién
ctru nay dugce ghi nhan theo danh gia cha quan cia
nguoi nudi, dua trén su giam ty ¢ chét trung binh
sau khi 4p dung cac bién phap diéu tri so voi giai
doan trudc do.

3.4. Xac dinh nguyén nhan va dé xuit gidi
phap nang cao ty 1¢ séng trong wong nubi ca Chién

Thong tin vé x4c dinh nguyén nhan anh
huong dén ty lé song trong wong nudi ca Chién
giai doan ca huong lén ca giong duoc thé hién &
bang 5.
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Bang 5. Thong tin vé xac dinh nguyén nhan 4nh hudng dén ty 1é séng trong wong nuéi ca Chién
giai doan c4 huong lén c4 giong

L Giai doan Giai doan Giai doan Giai doan
Chi tiéu 3-4cm 5-6cm 6-8cm 8-10 cm
Ty le song trong wong nudi ca
Chién (%) 60 - 70 20-50 0-30 50-80

Nguyén nhan anh huéng dén
ty 1é song trong wong nuoi ca
Chién

- Bénh (100% nguoi duoc phong van)
- Quan ly moéi truong wong nudi (48% nguoi duoc phong van)

-Thttc an (56% nguodi duoc phong van)

bé xuat giai phap nang cao ty
lé song ca Chién giai doan ca
huong lén ca giong

- Quan ly dich bénh, diéu tri hiéu qua bénh

- Nghién cttu thitc an phu hop theo giai doan wong nudi

- Quan ly moi truong nudc

Két qua diéu tra tai cac co s& uong nudi ca
Chién cho thay ty 1é song cta ca trong cac giai
doan wong bién dong manh. O giai doan c4 huong
3 -4 cm, ty lé song dao dong tir 60 - 70%, & cac giai
doan sau, ty lé song giam manh chi con 20 - 50% &
giai doan 5 - 6 cm va rat thap (0 - 30%) & giai doan 6
-8 c¢m, tir 50 - 80% & giai doan 8 - 10 cm. Diéu nay
cho thdy, giai doan 6 - 8 cm la thoi diém nhay cam,
ty le chét cao.

Vé nguyén nhan anh hudéng dén ty lé song
trong wong nudi ca Chién, 100% s6 nguodi duoc
phong van xac dinh bénh 1a yéu t6 hang dau.
Trong do, bénh ky sinh trung ngoai da va mang
(cha vyéu l1a Ichthyophthirius multifiliis va
Trichodina sp.) thuong bung phat manh & giai
doan 6 - 8 cm. Day 1a giai doan ca chuyén dan
xuong song day, mat do wong cao va hé mién dich
chua hoan thién, khién ca dé bi ton thuong. Trong
uong nudi ca da tron thuong phai d6i mat voi
thach thuc ty 1é chét cao & giai doan giong, dan
dén khan hiém con giong. C4 giong dé bi tén
thuong nhat & giai doan nhoé hon 10 g [8, 9]. Cac
nghién cttu trén nhom ca da tron khac cing cho
thay, ky sinh trung da - mang c6 thé gay tac nghén
ho hap, lam cé4 gidm an, stress va chét hang loat
khi diéu kién moi truong khong 6n dinh; chiém
30% tac nhan gay dich bénh & cac trai ca da tron
giong & My [10 - 12]. Bénh ky sinh trung (trung

qua dua va trung banh xe) 1a bénh khé kiém soat
trong qua trinh wong nudi mot s6 doi tuong ca da
tron, nhu: Ca Tra, ca Tré phi, cA Nheo my [12].
Phuong phap diéu tri phé bién 1a bé sung thuoc
diét ky sinh trung Praziquantel trong thoi gian 7
ngay lién tuc va sau d6 dinh ky 2 tuan/lan dé
phong tri bénh. Tuy nhién, hiéu qua diéu tri bénh
< 50%. Diéu nay cho thay, c6 thé ngoai tac nhan ky
sinh trung (trung qua dua, trung banh xe) con co6
tac nhan khac anh huéng dén ty le song ctia ca
Chién hodc phuong phép diéu tri chua phu hop.

Thitc an ciing la nguyén nhan dang luu y, 56%
s6 nguoi duoc phong van cho rang thic an c6 anh
huong dén ty 1é song ctia ca Chién giai doan ca
huong lén ca giong. Theo thong ké so lieu diéu
tra, 100% co s& st dung thirc an la giun trun chi
trong qua trinh wong nuoi ca Chién va c6 mot thuc
té 1a cac co co cho an 100% giun trun chi két hop
dinh ky b6 sung thuoc khang ky sinh tring
Praziquantel cho ty 1é thanh cong cta cac dot
wong nuoi ca Chién cao hon so véi cac co s& cho
an két hop cac loai thie an khac (ca tap, thic an
cong nghiép). Va c6 mot co sé thanh cong trong
wong nudi hoan toan st dung thirc an céng nghiép
& giai doan giong 16n 7 — 10 cm. Giun trun chi la
loai thuc an twoi song phé bién trong qua trinh
uong nudi cac doi tuong thuy san, giau dinh
duong, c6 ham luong protein (52,2%) va lipit
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(25,52%) cao, chtra axit amin phong phu (alanine,
leucine, valine, axit glutamic, trong do6, alanine
chiém tir 23,1 - 41,8% téng luong axit amin tu do)
[13, 14]. Co thé ca Chién 1a loai an thit c6 nhu cau
protein, cac axit amin thiét yéu cao, diéu nay phu
hop véi nhu cau cta cac loai ca da tron an thit dé
giup ca tang stic dé khang va hanh vi bat moi [15,
16]. DPiéu nay cho thay, giun trun chi 1a thic an
phu hop trong qua trinh wong nuoi ca Chién giai
doan 3 - 7 cm, giai doan nay thic an cong nghiép
hay thttc an ca tap hién nay dang st dung dé wong
nudi ca Chién co6 thé c6 ham luong protein va axit
amin thiét yéu thap hon nhu cau thuc té cta loai ca
an thit nay. Giai doan giong lon trén 7 cm, nhu cau
protein c6 thé thap hon, thitc dn cong nghiép hay
ca tap duoc dé xuat stt dung wong nudi trong giai
doan nay. Ngoai ra, tdn suit cho an ciing anh
huéng dén ty lé chét & ca da tron. Két qua nghién
ctru vé tan sudt cho an dén sinh truéng va ty le
s6ng clia ca da tron trong wong nudi ca bot trén
giai cho thdy, ché do cho an 3 lan/ngay 1a toi wu so
voi 1, 2, 4 1an, ty 1é cho dn 5 - 15% khoi luong co thé
[17].

Tuy nhién, giun trun chi dé mang theo mam
bénh va ky sinh trung, déng thoi chat luong bién
dong theo mua va kho bao quan lau dai. Giun
trun chi cting la vat cht trung gian truyén bénh
cho nhiéu loai ca nuéc lanh nhu: Ca Tam, ca Hoi
[18]. Viec st dung kéo dai ngudn thitc an nay co
thé lam tang nguy co lay nhiém chéo trong bé
uwong, ciing nhu rat khé luyén thic an khi nuoi
thueong phdm loai c4 nay trén 1ong. Vi vay, trong
wong nudi ca Chién cé thé két hop thic an trun
chi cho giai doan 3 - 7 cm; sau d6 b sung thtc
an ca tap/thtc an cong nghiép khi wong giong
l6n > 7 cm.

Quan ly moi treong hién cting con nhiéu han
ché. Hau hét co sé chua cé bién phap xit Iy hoic
khtr tring nuéc dau vao, chti yéu theo doi pH va
oxy hoa tan, trong khi cac chi tiéu quan trong khac
nhuw: NH,/NH,', NO,, nhiét do it duoc giam sat
thuong xuyén. Trong diéu kién mat do nuoi day,
chi can nong do NH; vuot nguong 0,05 mg/L hay
NO, vuot 0,1 mg/L da da gay stress va lam suy
yéu hé mién dich, tao diéu kién cho mam bénh
phat trién. Cac nghién ctu da ching minh rang,

cong nghé ozone/nanobubble (NBs) c6 kha nang
duy tri ham luong oxy hoa tan cao, cai thién chat
luong nudc, tic ché su phat trién ctia vi khudn gay
bénh va qua d6 gop phan nang cao téc do sinh
truong ciing nhu ty lé song ctia dong vat thiy san
[19-21].

Tw thuc trang trén, 3 nhém giai phap trong
tam duogc xac dinh gom: (i) Kiém soat dich bénh
bang viéc chdn doan, phat hién sém va ap dung
phong tri bénh theo tac nhan giy bénh thay cho
kinh nghiém ca nhéan; (ii) Nghién ctru anh huong
cta thic an phu hop véi nhu cau dinh duong dic
thu ctia ca Chién, dong thoi giam phu thuoc vao
giun trun chi; (i) Ung dung cong nghée
Ozone/NBs dé cai thién chat luong nudc va quan
ly tic nhan gay bénh. Day la nhitng huéng nghién
ctru can thiét nham timg budc xay dung quy trinh
uwong nudi bén vimg, nang cao ty lé song cta ca
Chien giong.

4. KET LUAN

Nghién ctru da budc dau xac dinh nguyén
nhan anh hudéng dén ty lé song trong wong nudi
cac Chién giai doan ca huong lén ca giong 1a bénh
(100%), thitcc an (56%) va quan ly moi trueong nudi
(48%).

Ba dé xuat giup nang cao ty lé song ca Chién
giai doan nay la xac dinh tdc nhan gay bénh va
bién phap phong tri bénh; nghién ctru thitc an phu
hop trong wong nuoi ca Chién va bién phap quan
ly méi truong wong nuoi.
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CURRENT STATUS OF Bagarius rutilus (Ng & Kottelat, 2000)
FROM FRY TO FINGERLING REARING PROPOSED SOLUTIONS TO IMPROVE SURVIVAL RATE

Pham Hong Nhat!, Kim Thi Thoa!, Vu Thi Huyen!,
Tran Anh Tuan', Nguyen Thi Dieu Phuong?, Le Van Khoi!
1 Research Institute for Aquaculture No.1

Abstract

This study aimed to evaluate the current status of Goonch catfish (Bagarius rutilus Ng &
Kottelat, 2000) nursing from fry (3 - 4 cm) to fingerling (8 - 10 cm) at eight hatchery and nursery
facilities in Northern Vietnam. The results showed that the production capacity of these facilities
ranged from 30,000 to 100,000 fingerlings per year, with seed sizes varying from 3 to 14 cm.
Brood - stock originated from wild-caught (40%) or artificial propagation (60%). Notably, 25% of
the brood - stock exhibited signs of hemorrhagic disease. During the nursery phase, a variety of
feed types were used depending on the developmental stage and body size of the fish, including
tubifex worms, trash fish, and commercial pelleted feed. Among the surveyed facilities, 60% relied
exclusively on tubifex worms, while 12.5% used solely commercial feed for rearing larger
fingerlings (7 - 10 cm). In addition, vitamin supplements, digestive enzymes, and anti - parasitic
agents were commonly added to support health and growth. The water sources used for Goonch
catfish nursing included underground well water (75%) and treated river water (25%). Survival
rates during the nursery phase fluctuated significantly, particularly dropping during the 6 - 8 cm
size range (0 - 50%), a period during which parasitic infections were frequently observed. Disease
prevention and treatment methods were primarily based on personal experience (100%), with
only 12.5% of facilities applying antibiotics, and treatment effectiveness generally remained below
50%. Preliminary findings identified three main factors effect on survival of B. rutilus, including
disease (100%), feed (56%), and environmental management (48%).

Keywords: Bagarius rutilus, fry, fingerling, parasitic diseases.
Ngay nhan bai: 11/7/2025

Ngay chuyén phén bién: 8/9/2025

Ngay thong qua phan bién: 23/9/2025

Ngay duyét dang: 25/9/2025
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THU NGHIEM NUOI 6C BUOU DEN (Pila polita)
TRONG CAC MO HINH NUGI KHAC NHAU
Le Minh Tué" ", Lé Ptc Trong', H6 Van Hoang', D6 Si Hiéep!,
Tran Thi Thu Swong’, Nguyén Vin Hué!
! Khoa Thuy san, Truong Pai hoc Nong Lam, Pai hoc Hué
"Email: leminhtue @huatedu.vn

TOM TAT

Nghién cttu nay duoc thuc hién trén cac mo hinh nuéi khac nhau nham danh gia kha ning tang
tredong ctia 6¢ buou den (Pila polita). Thi nghiém gém 3 nghiém thic: Nuoi trong bé bat (NT1),
giai trong ao (NT2) va giai trén song (NT3), mbi nghiém thic duoc lap lai 4 1an. Oc giéng st
dung c6 khai luong trung binh 0,048 g, chiéu cao 7,79 mm va chiéu rong 6,49 mm. Cac don vi thi
nghiém c6 thé tich 1 m3, muc nuéc 80 cm, mat do tha 200 con/m2. Sau 90 ngay nuoi, két qua cho
thay, NT3 dat toc do sinh trudng tot nhat, voi cac chi tieu vé khoi luong, chiéu cao va chiéu rong
lan luot 1a 14,34 g; 38,59 mm; 29,87 mm, sai khac c6 y nghia thong keé so véi cac nghiém thic con
lai (p < 0,05). Toc do tang trudng tuyet doi ctia NT3 vé khoi luong, chiéu cao, chiéu rong lan luot
dat 0,158 g/ngay, 0,342 mm/ngay, 0,259 mm/ngay, cao hon so véi NT1 va NT2, c6 su khac biét
vé mat y nghia thong ké (p < 0,05). TV 1é song cao nhat duoc ghi nhan & NT3 dat 80,87% va nang
suat sinh khoi ciing cao nhat & NT3 dat 2,317 kg/m2, c6 su sai khac cé y nghia thong ke (p <

0,05).

Tir khéa: Oc burou den, mé hinh nuoi, ting truong.

1. DAT VAN BE

Oc buou den (Pila polita) 1a mot doi tuong co
nhiéu tiém nang phat trién do dé nuoi va co gia tri
kinh té. Két qua nghién cttu ctia Yamashita va cs
(2008) [1] cho thay, ho 6c Ampullariidae, dac biet
la giong Pila va Pomacea da duoc stt dung lam
thuc phdm & nhiéu nuéc viung nhiét doi va can
nhiét doi, vi 1a nguén dinh dudng giau dam va
khoang chat. O Viet Nam, ¢ buou den khong phai
la d6i twong méi nhung gan day duoc nuoi kha pho
bién tai mién Trung va mién Nam. Day 1a loai ban
dia, song da ttmg bi 1an at boi 6¢ buou vang - loai
ngoai lai co toc do sinh san nhanh, gay hai mua
mang va canh tranh voi 6¢ buou den.

Nhitng nam gan day, 6c buou den duogc cac co
quan dia phuong [2, 3] khuyén khich phat trién tré
lai. Viéc mé rong doi tuong nuodi kéo theo su xuat
hién ctia nhiéu mo6 hinh nuéi khac nhau, tir ao dat,
ao 1ot bat, bé xi ming, giai trong ao cho dén mot
mo hinh méi la nuoi giai trén song. Cac nghién
ctru trudc day chu yéu tap trung vao mat do nuoi

trong giai [4], hoac anh hudng ctia thitc an xanh va
cong nghiép [5]. Nhin chung, cac mé hinh nay cha
yéu khai thac moi truong nudc tinh, von 1a déc tinh
sinh thai phu hop ctia 6¢ buou den. Tuy nhién, mo
hinh nuéi giai trén song lai 1a huéng di méi, chua
c6 nhiéu nghién ctru khoa hoc cong bo, mac du
hién nay dang dugc mot s6 nguoi dan ¢ thanh pho
Hué 4ap dung. Nghién ctu nay duoc thuc hién
nham budc dau danh gia két qua nudi 6¢ buou den
trong mo hinh giai trén séng so voi cac mo hinh
truyén thong, lam co s& tu van va dinh huéng phat
trién mo hinh nuéi moéi cho néong ho.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tuong, dia diém, thoi gian thi nghiém

Thi nghiém duoc thuc hién trén doi tuong
oc buou den (Pila polita), duoc thu mua tir nong
h¢ & tinh Quang Ngai va tién hanh bo tri tai nha
nong ho & khu vuc thanh pho Hué, thoi gian
thuc hién thi nghiém tir thang 4/2025 dén thang
8/2025.
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2.2. Phuong phap nghién ctru
2.2.1 Bo tri thi nghiém

Thi nghiém bo tri nuédi 6¢c buou den trong cac
mo hinh nuoéi khac nhau duoc thiét ké & 3 vi tri
khac nhau gdm: M6 hinh nuéi bé bat, nuoi giai
trong ao, nudi giai trén song, véi 4 lan lap lai cho
nghiém thic (NT), moi don vi thi nghiém duoc bo
tri thé tich 1 m®, muc nudc bé tri 1a nhu nhau & do
cao trung binh 80 cm. Thi nghiém gém 3 mo hinh,
tuong ung voi 3 nghiém thic. Nghiém thic 1
(NT1): Nuoi bé bat; nghiém thic 2 (NT2): Nuoi
giai trong ao; nghiém thic 3 (NT3): Nuoi giai trén
song. Cac yéu to quan ly, cham soc, vé sinh gitta
cac mo hinh thi nghiém la nhw nhau.

bai voi NT1, loai bat duoc stt dung 1a PVC ¢o
kich thuéc 1 x 1x 1 m, ¢6 van xa day & moi don vi
thi nghiém dé ve sinh day bat, dinh ky 3 ngay/lan
x4 nudc day can, 1 tuan/lan thay nudc toan bo.
Nudc stt dung nuédi 6¢ buou den duoc 1ay tir nudc
song da trai qua ao lang roi méi cap nudc vao bé
bat. Tao mai che bang luéi lan dé lam gidm su bién
dong cua nhiét do trong qua trinh nuéi oc.

boi voi NT2, mo hinh nuoéi giai trong ao bat,
loai bat duoc st dung la HDPE, méi ao nuoi duoc
phu bat kin, kich thuéc 3 x 10 m, do sau 1,2 m, ao
duoc tha cac loai cay thuy sinh, beéo tay, rong duoi
cho... dé tao moi truong thuc t€. Cac giai bo tri co
kich thuéc 1 x 1 x 1 m, kich co mat lwoi 1a 2 mm,
twong tu bé bat, dinh ky tién hanh thay nuoc 1
lan/tuan. Phia trén c6 gian mai che bang cac loai
cay bau bi dé lam giam anh hudng cta ning va
mua rao.

boi voi NT3, mo hinh nuoi giai trén song, loai
ludi duoc st dung c6 kich co mat lwodi 1a 2 mm,
kich thudc twong tu cac nghiémthiec1va2lalx1
x 1 m, moi giai gan thém thung phuy lam vat lieu
ndi, giai duoc tha trén nhanh phu lueu song Bo, cé
luu toc dong chdy 6n dinh 0,25 m/s, it bi anh
hudng bai thiy dién Huong Dién.

bai voi 6c giong buou den, duoc mua tir ho
san xuat giong 6c buou den & tinh Quang Ngai,
sau do 4p nd & ho nha anh Dang Tai Thi; khoi
luong, chiéu cao, chiéu rong cua 6c giong khi thi
nghiém dat 0,048 g; 7,79 mm va 6,49 mm, modi 10
thi nghiém bé tri 200 mau 6c gidng/m?2 Oc trudc

khi b6 tri duoc thuan hoa moi truong trong bé xi
ming trong 1 tuan, 6c dugc kiém tra khoe manh,
va khong bi mon vo trudc khi bo tri thi nghiém.

Thitc an phuc vu cho nuoi 6c giong 1a thirc an
xanh bao gom: Cac loai nhu béo cam (béo tam), 14
mon cat nho, cac loai trai mém sat nhd, xo mit,
bi... Ché @ cho an théa man nhu cau cua o6c (&
muc 5% khoi luong) va bdo dam can bang gitra cac
nghiém thitc. Pinh ky bé sung voi, loai st dung la
Ca(OH),hay con goi la voi toi, voi stta. Ham luong
b6 sung Ca(OH),1a nhu nhau gitta cac 16 nghiém
thiee, stt dung can dién tir dé can luong voi b6 sung
phit hop déng déu gitta cac 16 thi nghiém. O’ mo
hinh NT3, st dung phuong phap treo tui voi dau
huéng nudc chay.

- Phuong phap thu mau:

Ban dau, lua chon 50 miu ngau nhién & bé
thuan, sau do tién hanh can, do, dm cac chi tiéu
vé khoi luong, chiéu cao, chiéu rong giai doan ban
dau. Sau do, dinh ky 15 ngay thu mau 1 lan, dé tién
hanh do cac chi tieu. Mot don vi thi nghiém lay 15
ca thé oc dé do chiéu cao (mm), chiéu rong (mm),
khoi lwong (g). Két thuc thi nghiém, tién hanh
dém va can toan bo s6 6c con lai dé tinh toan ty le
song va nang suat sinh khoi. Thi nghiém duoc bo
tri theo doi trong vong 3 thang.

222 Phuong phdp theo doi cdc chi tiéu
nghién cuu

- Phuong phap theo doi yéu té6 moi trueong:

+ Nhiét do nudc (°C) duoc do ngay 2 lan (sang
va chiéu) bang nhiét ké thity ngan c6 do chinh xac
dén 0,1°C.

+ Ham luong oxy hoa tan (mg/L), ham luong
TAN (mg/L), ham lugng canxi (Ca* mg/L) duoc
do 15 ngay/lan bang test Sera chuyén dung, pH sit
dung may do cam tay duoc do 3 ngay/lan.

- Phuong phap theo doi cic chi tiéu tang
truong ctia 6¢ buou den:

Phuong phdp xdc dinh chiéu cao, chiéu rong
va khoi lnong cia oc giong buou den.

+ Chiéu cao va chiéu rong cua 6c buou den

duoc xac dinh bang thuéc kep dién tir Caliper c6
sai s6 0,01 mm.
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+ Chiéu cao dugc xac dinh tir mép dudi ctia
miéng cho dén dinh vo.

+ Chiéu rong duoc xac dinh tir mép vo bén
phai dén mép vo bén trai.

+ Khoi luong duoc xéac dinh bang can dién tir
cam tay c6 sai s6 0,01 ().

Phuong phap xéc dinh toc do tang truong
tuyét doi theo ngay.
+Toc do tang truong tuyét doi vé khoi luong
DWG (g/ngay) = Ws,u = W) /T

+Toc do tang truong tuyeét doi vé chiéu cao
DHG (mm/ngay) = (Lg, — Laa) /T.

+Toc do ting truong tuyét doi vé chiéu rong
DWG (mm/ngay) = (R, — R /T.

Trong do6: Wy, 1a khéi lwong ban dau cta oc
buou den; W, 1a khoi luong ctia 6c buou den tai
thoi diém thu mau; Ly, 12 chiéu cao ban dau cta
oc buou den; Lg,, 1a chiéu cao ctia 6¢ buou den tai
thoi diém thu mau; Ry, 14 chiéu rong ban dau cta
oc buou den; Ry, 1a chiéu rong ctia 6¢ buou den tai
thoi diém thu mau; T 1a ngay theo doi.

+ Ty le song (%) = (Ns/Nx100).

Trong d6 Ny 1a so c4 thé tha ban dau; Ng 1a so
ca thé tai thoi diém két thuc.

+ Nang suat P (kg/m?% =P x S,

Trong do: P 1a khoi luwong trung binh (kg/bé);
Sla dién tich bé wong (m?/bé).

2.2.3. Phuong phap xir Iy so liéu

Céac sO lieu dugc xit ly theo phuong phéap
thong ké mo ta, phan tich phuong sai st dung
trong cac nganh sinh hoc voi s hé tro ctia phan
mém Excel (version 365) va phan mém thong ké
SPSS version 20.0 voi phép tht Tukey, do tin cay
(0 < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong ctia cic yéu t6 mdi truong
trong cac nghiém thic

Qua qua trinh theo doi, viéc bé tri trong cac mo
hinh nuéi khac nhau da co tac dong dén céac yéu to
moi truong trong qua trinh nuodi 6¢ buou den.

Bang 1. Cac yéu t6 mdi trudng trong suét thoi gian thi nghiém

NT1 NT2 NT3
Nhiétdo °C) | Sang | 293+13 28,2+ 0,8 283+1,1
Chiéu | 32,5+0,7 31,4+1,2 28,8+ 0,9
pH 73+0,8 71+1.2 6,9+ 0,7
TAN (mg/L) 0,33 + 0,09 0,85+ 0,12 0,30 = 0,07
DO (mg/L) 43+05 4,6+ 0,7 5,4+0,7
Ca® (mg/L) 88,7+ 6,4 852+7,3 77,1+ 84

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan.

Nhiét do trong qua trinh wong giong 6¢ buou
den gitta cac nghiém thic co6 sy dao dong khac
nhau gitra cac 16 thi nghiém. Theo do, viéc nuoéi 6¢
buou den trong bé bat da thé hién su bién dong ro
rét, & NT1 nhiét do trung binh budi sang trong bé
bat 1a 29,3°C, cao hon so voi 2 NT con lai, dao
dong & 28°C, budi chiéu 1a 32°C, tuong tu & NT2 la
31,4°C; trong khi nhiét do6 & NT3 lai khong c6 su
chénh léch qua lon, & muc 28,8°C. Diéu nay cho

thay, voi loi thé nguon nudc chay tir song Bo, anh
huong cta nhiét do len giai nuoi 1a khong dang ké.
Nhu vay, viéc nudi 6c buou den trong bé 16t bat &
NT1 va giai trong ao 16t bat da cho thay su khac
biét vé nhiét do, trong khi do nhiét do nuoc trén
song khong c6 su chénh léch qua lon gitta budi
sang va chiéu. Theo Nguyén Thi Binh (2011) [6],
oc buou dong giong song tot khi nhiet do 1a 27°C
vao budi sang va 30°C vao buéi chiéu. Nhu vay,
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nhiét do budi sang nam trong khoang thich hop
cho su phat trién ctia 6¢ buou den, budi chiéu hoi
cao & NT1 va NT2.

pH trong su6t qua trinh thi nghiém dao dong tir
6,9 - 7,3, d6i voi dong vat nuoi & thily vue nudce ngot,
nguong pH nay kha phu hop. Trong qua trinh nuoi
oc buou den ¢ bé sung canxi nén pH kha 6n dinh
va khong c6 su chénh lénh qua lon gitta cac NT,
nam trong nguong phu hop véi su sinh truéng va
phat trién ctia 6c buou den. So sanh véi két qua
nghién ctru ctia Nguyén Thi Diéu Linh (2011) [7]
cho thay, c6 thé nuoi 6¢ buou dong thuong phdm
khi pH tir 7,1 - 8,4; Lé Van Binh va Ngo Thi Thu
Thao (2014) [8] cho rang, pH thich hop cho wong
oc buou dong tir 7,5 - 8,0. Két qua & nghién ctru nay
c6 pH thap hon so véi két qua cta cac nghién ctru
trén, tuy nhién su chénh lénh nay khong qua 1én,
van nam trong nguong sinh truéng cta 6c buou
den, diéu nay khong anh hudng dén thi nghiém.

Ham luong TAN trong qua trinh nuoi dao
dong tir 0,3 - 0,85 mg/L, ham luong TAN nam
trong nguong kha thap do thuc an st dung chu
yéu la thirc an xanh nén qua trinh phan hiy cham
cling nhu thuong xuyén siphon dinh ki 3 ngay/lan
nén yéu t6 TAN kha thap va khong anh huong dén
qua trinh nuoi é¢c buou den. O NT2, ham luong
TAN cao hon so voi cac nghiém thic khac do
ngoai nudi 6c buou den trong giai, phia ngoai ao
bat c6 tha ca diéc bo me va co st dung thirc dn
cong nghiép nén ham luwong TAN cao hon so véi
cac nghiém thic khac. Theo Lé Van Binh va Ngo
Thi Thu Thao (2013, 2017) [9], [4], ham luong
TAN dao dong tir 0,25 - 0,30 mg/L khi wong 6c
bang cac loai thic an khac nhau va tir 0,45 - 0,48
mg/L khi nuoi 6c buou dong & cac mat do khac
nhau trong diéu kién giai lu6i. Ham luong TAN co

su khac nhau & cac thi nghiém, tuy nhién nguong
duy tri déu ndm trong muc 6n dinh va cé thé duy
tri dé nuoi 6¢c buou den.

Ham luong oxy hoa tan (DO) trong sudt qua
trinh thi nghiém dao dong trung binh 4,3 - 5,4
mg/L va duoc duy tri 6n dinh trong suét qua trinh
nudi 6c buou den. Trong thuc té, 6¢ buou den la
loai s6ng ban can nén nhu cau vé oxi khong cao.
So sanh v6i két qua nghién ctu ctia Lé Van Binh
va Ngo Thi Thu Thao (2017) [5], khi nu6i 6¢ buou
den & trong giai, ham luong DO dao dong 4,1 —
4,96 mg/L thi ham luong DO trong nghién ctu
nay kha tuong déng.

Ham luong Ca* trong su6t qua trinh bo tri thi
nghiém dao dong 77,1 - 88,7 mg/L. Doi voi oc
buou den viéc bd sung canxi 1a khong thé thiéu,
do 6c buou den can canxi dé kich thich tang
truéng va lam day 16p vd, do vay nhu cau ctia canxi
va lop dong vat than mém la kha lon. So sanh voi
két qua nghién cttu ctia Lé Van Binh va Ngo Thi
Thu Thao (2017) [5], khi wong 6c voi cac mat do
khac nhau thi ham luong kiém (Ca*) dao dong tur
71 - 92 mg/L, ham luong kiém & muic thi nghiém
nam trong nguong tuong déng voi két qua nghién
ctu khac.

3.2. Két qua theo doi cac chi tiéu ting trudng
ctia 6c buou den

321 Két qui ting truong vé khoi lrong,
chiéu cao, chiéu rong cua oc buou den

Sau 3 thang theo doi, két qua tang trudong theo
thoi gian ctia 6¢c buou den cho thay, & cac mo hinh
déu co su tang trudng tot, tuy nhién mo hinh nuoi
tréen song & NT3 van cho két qua tang trudong tot
nhat. Két qua duoc thé hién & bang 2.

Bang 2. Két qua theo doi ting truong vé khéi luong ciia 6¢ buou den sau 3 thang nudi (g)

26

Ngay nuoi NT1 NT2 NT3
Bat dau 0,048 + 0,033
15 0,35*+ 0,02 0,42+ 1,11 0,71+ 0,28
30 1,13*+ 0,17 1,01* £ 0,05 1,31*+ 0,33
45 2,56 + 0,50 2,29°+0,21 5,20° + 1,14
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60 3,23+ 0,20 3,00+ 0,68 7,09" £ 0,49
75 6,05% + 0,43 6,01° + 0,68 10,92° + 0,64
90 7,61+ 0,38 9,33" + 0,62 14,34°+ 1,14

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuén, nhing chi cdi khac
nhau trong mot cot biéu thi su khdc biét co y nghia thong ké (p < 0,05).

Sau 90 ngay theo doi, két qua cho thay, cac
mo hinh nuéi khac nhau c¢6 anh huong dén ting
truong ctia 6¢c buou den. Sau 15 ngay nudi, gitta
cac NT da cho thay su khac biét khi NT3 dat két
qua 0,71 g, khac biet c6 thong ke voi NT1 (p <
0,05) dat 0,35 g, nhung khong khac biét vé thong
ké voi NT2 (p > 0,05) dat 0,42 g. Tuy nhién, sau
90 ngay theo doi, su khac biét vé két qua tang
trudng khoi luong cho thay su phan biét ro gitta 3

NT khi NT3 dat trung binh 14,34 g, ti€p dén la
NT2 dat 9,33 g va thap nhat 1a NT1 dat 7,61 g. So
sanh vé mat thong ke cho thay su sai khac co y
nghia thong ké gitta cac nghiém thuc (p < 0,05).
So sanh véi két qua nghién ctru cta Lé Van Binh
va Ngo6 Thi Thu Thao Thao (2017) [5], khi nuoi
bang thitc dn xanh trong diéu kién giai ludi dat
18,64 g, cao gan gap doi NT2 va cao hon kha
nhiéu so voi NT3.

Bang 3. Két qua theo doi ting trudng vé chiéu cao ctia 6¢ burou den sau 3 thang nuéi (mm)

Ngay nuoi NT1 NT2 NT3
Bat dau 7,79 £ 1,09
15 11,43*+ 0,52 11,50 + 1,33 14,16+ 1,91
30 16,59 + 0,68 16,18+ 0,34 17,73* £ 1,50
45 22,03+ 1,55 20,46 + 1,23 28,44" + 2,16
60 23,50+ 0,58 23,25*+ 1,08 31,71°+ 0,76
75 29,60% + 0,80 29,59°+ 1,11 36,60° + 1,09
90 32,27*+ 0,60 32,95 +£ 1,07 38,59" + 2,18

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhing chit cdi khac
nhau trong mot cot biéu thi su khdc biét ¢ y nghia thong ké (p < 0,05).

Két qua theo doi vé tang truong chiéu cao gitta
cac nghiém thtrc ciing cho thay su anh huéng cta
cac mo hinh nuoi dén ting truong vé chiéu cao cia
oc buou den (Bang 3). Sau 15 ngay, su thay déi vé
chiéu cao gitta cac nghiém thic da cho thay co su
sai khac, NT3 van dat chiéu cao ting truong tot
nhat 14,16 mm, sau do 1a NT2 dat 11,50 mm, gitta
NT3 va NT2 khong c6 su sai khac y nghia vé mat
thong ké (p > 0,05), thap nhat1a NT1 dat 11,43 mm
va gitta NT1, NT2 ciing khong cho thdy su sai

khéc co y nghia thong ké (p > 0,05), tuy nhién khi
so sanh sai khac vé mat thong ke gitta NT1 va NT3
cho thay co su sai khac (p < 0,05). Tuy nhién, sau
90 ngay thi két qua cho thay su sai khac gitra cac
nghiém thic (p < 0,05), khi NT3 cho két qua tang
truong tot nhat dat 38,59 mm, so voi NT1 dat 32,27
mm va NT2 dat 32,95 mm. So sanh voéi két qua
nghién ctu ctia Lé Van Binh va Ngo Thi Thu Thao
(2017) [5], sau 90 ngay chiéu cao dat 48,02 mm,
cao hon so voi két qua nghién ctru nay.
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Qua trinh theo doi anh hudng ctia cac mé hinh
nudi khac nhau dén su thay déi chiéu rong cta 6c
buou den ciing cho két qua twong tu vé khai luong
va chiéu cao, 6c & NT3 cho két qua cao hon so voi
2 NT con lai, khi dat két qua 29,87 mm so v6i NT2
dat 25,95 mm, NT1 dat 25,33 mm khi so sanh sai
khéc gitta NT3 va 2 NT vé mat thong ké cho thay
co su sai khac (p < 0,05) (Bang 4). Tuy nhién, so
sanh vé mat thong ke gitta NT1 va NT2 lai khong
co su sai khac (p > 0,05). So sanh voi két qua

nghién cttu ctia Lé Van Binh va Ngo Thi Thu Thao
(2017) [5] cho thay, c6 su tuong dong vé chiéu cao
va khoi luong, két qua tang truong cao hon so voi
két qua cta nghién ctu nay. Ly giai vé diéu nay, co
thé do nhiéu ly do nhu: Ky thuat, yéu to thi
nghiém, loai thic an st dung va dac biét 1la moi
truong thoi tiét. Diéu nay kha phu hop khi thoi tiét
mién Trung duoc danh gia 1a khac nghiét hon so
voi thoi tiét mién Nam.

Bang 4. Két qua theo doi ting trieong vé chiéu rong ciia ¢ buou den sau 3 thang nuédi (mm)

Ngay nuo6i NT1 NT2 NT3
Bat dau 6,49 + 0,90
15 9,47* + 0,46 9,84*+ 1,19 11,60 + 1,61
30 13,23* + 0,64 13,45*+ 0,51 14,11*+ 1,31
45 16,76 + 1,27 16,47+ 0,73 21,80+ 1,32
60 19,03* + 0,52 19,76* + 0,85 25,49" + 0,68
75 24,51+ 1,06 24,18+ 0,92 29,14° + 0,64
90 25,33*+ 0,81 25,95+ 1,38 29,87°+ 1,58

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhing chi cai khac

nhau trong mot cot biéu thi su khdc biét co y nghia thong ké (p < 0,05).

322 Két qud theo doi toc do ting truong

tuyét doi cua oc buou den

Két qua theo doi tang truong tuyét doi theo
ngay cta oc buou den sau 3 thang duogc thé hién &

bang 5.
Bang 5. Két qua ting trudng tuyét déi ctia 6¢ buou den sau 3 thang nuéi & cac mé hinh khac nhau
Chi tiéu theo doi NT1 NT2 NT3
Khoi luong (g/ngay) 0,084* + 0,004 0,103" + 0,007 0,158+ 0,126
Chiéu cao (mm/ngay) 0,271+ 0,006 0,279* + 0,011 0,342" + 0,024
Chiéu rong (mm/ngay) 0,209* + 0,009 0,216+ 0,015 0,259" + 0,017

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuén, nhing chi cdi khac

nhau trong mot cot biéu thi su khdc biét ¢ y nghia thong ké (p < 0,05).

28
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Két qua theo doi vé tang truong tuyéet doi sau
90 ngay nudi cho thay, & NT3 v6i mo hinh nuoi
giai trén song da cho két qua tang trudong hiéu qua
ro rét hon so véi NT con lai. O NT3, su tang
truong tuyét doi vé khoi lwong dat 0,158 g/ngay,
cao hon han so voi 2 NT con lai, lan luot 1a 0,084
g/ngay, 0,103 g/ngay & NT1, NT2, cé sy sai khac
vé toc do tang trudng cua 6c buou den gita 3 NT
thi nghiem (p < 0,05). T6c do tang trudng tuyét doi
vé chiéu cao ciing ghi nhan &@ NT3, co su ting
truong vuot troi hon so voi 2 NT con lai khi dat
0,342 mm/ngay, trong khi NT1, NT2 lan luot dat
0,271 mm/ngay va 0,279 mm/ngay. C6 sy sai
khac vé mat y nghia thong ke gitta NT3 voi NT1,
NT2 (p < 0,05), gitta NT1 va NT2 khong c6 sai
khac vé mat y nghia thong ké (p > 0,05). Tuong tu,
toc do tang truong tuyét doi vé chiéu rong ctia 6¢
buou den & NT3 ciing nhanh hon so véi 2 NT con
lai, khi dat két qua 0,259 mm/ngay, cé su sai khac
gitta NT3 voi NT1, NT2 (p < 0,05).

Qua theo doi vé toc do tang trudong ctia mo
hinh nuéi 6c buou den trong giai trén song da cho
thay, két qua ting trudng vuot troi so voi 2 mo
hinh con lai. So sanh v6i két qua nghién ctru cia
Leé Van Binh va Ngo Thi Thu Thao (2017) [4], toc
do tang trudng tuyét doi sau 120 ngay nudi & cung

diéu kién mat do nuoi cho két qua 1an luot vé khoi
luong, chiéu cao, chiéu rong dat 0,26 g/ngay, 0,39
mm/ngay va 0,31 mm/ngay. Tuir két qua tiang
truong ctia mo hinh cao hon két qua mo hinh NT3
nuoi giai trén song. Tuy nhién, nhu da thao luén,
két qua tang trudng phu vao thudc nhiéu yéu to
nhu: Loai thuc an, diéu kién moi truong, ky thuat
cham soc va quan ly khac nhau cting anh huong
dén két qua so sanh.

3.2.3. Theo doi ty I¢ song cua oc buou den

Két qua & bang 6 theo doi vé ty lé song sau 90
ngay cho thdy, gitta cAc moé hinh thi nghiém da c6
anh hudng phan nao dén két qua thi nghiém, khi
NT3 cho ty 1é song cao nhat dat 80,87% so voi 2 NT
con lai chi dat 72,0% va 68,87%. Su sai khac nay c6
y nghia vé mat thong ké (p < 0,05), gitta NT3 va
NT1, NT2, tuy nhién gitta NT1 va NT2 khong cé
su sai khac (p > 0,05), phan anh mé hinh NT3 phu
hop v6i moi truong song cia 6c buou den. So sanh
voi két qua nghién ciru ctia Lé Van Binh va Ngo
Thi Thu Thao (2017) [5], khi nuoi véi cac loai thic
an khac nhau trong diéu kién giai sau 120 ngay &
NT cho an 100% rau xanh cho ty lé séng 71,9% kha
tuong dong voi NT2 (giai trong ao) dat 72,0% va
thap hon NT3 (giai trén song) dat 80,87%, cao hon
nudi trong bé bat dat 68,87%.

Bang 6. Két qua theo doi ty 1& song ctia 6¢ burou den (%)

Ngay nuéi (ngay) NT1 NT2 NT3
Bat dau 100 100 100
Két thuc 68,87* + 4,19 72,0* + 3,55 80,87" + 3,49

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhiing chir cdi khac
nhau trong mot cot biéu thi swr khac biét co y nghia thong ké (p < 0,05).

3.2.4. Theo doi vé nang suat P (kg/nr’)

Két qua theo doi vé nang suat nudi 6c buou
den sau 90 ngay duogc thé hién & bang 7.

Sau 90 ngay theo doi, ning suat ctia 6¢ buou
den khi nuoi & cac mo hinh khac nhau da cho két
qua khac biét giita cac nghiém thuc NT1, NT2,
NT3 voi muc nang suat lan luot dat 1,040 kg/m?,
1,346 kg/m? va 2,317 kg/m® Khi so sanh thong ke
gitta NT1, NT2 v6i NT3 cho thay su khac biét co y

nghia thong ké (p < 0,05). So sanh voi két qua
nghién cttu ctia Lé Van Binh va Ng6 Thi Thu Thao
(2017) [5], vé nang suat sinh khoi cua 16 thi
nghiém st dung 100% thitc dn xanh ciing cho két
qua cao hon dat 2,36 kg/m?* sau 120 ngay nuoi, cao
hon kha nhiéu so voi két qua nghién ctu nay. C6
thé thay, trong qua trinh nudi su khac biét vé kich
thudc cung voi ty 1é song khac nhau dan dén nang
suat khac nhau.
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Bang 7. Két qua theo doi niing suit 6¢c burou den nuédi trong cac mé hinh khac nhau

Nghiém thitc NT1

NT2 NT3

Nang suat P (kg/m?)

1,040 + 0,06

1,346" + 0,14 2,317+ 0,14

Ghi chu: S6'lieu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhitng chir cdi khac
nhau trong mot cot biéu thi su khdc biét co y nghia thong ké (p < 0,05).

4. KET LUAN VA BE XUAT

4.1. Két luan

Vé sinh trudng cta 6c buou den, & NT3 voi
mo hinh nuéi giai trén song cho sinh truong voi
két qua tot nhat, cac chi tieu vé khai luong, chiéu
cao, chiéu rong lan luot dat 14,34 g, 38,59 mm,
29,87 mm.

Toc do tang truong tuyét doi ghi nhan sy ting
truéong ctia NT3 nhanh hon so voi 2 NT con lai, vé
khoi luong, chiéu cao, chiéu rong lan luot dat
0,158 g/ngay, 0,342 mm/ngay, 0,259 mm/ngay.

Ty le song ghi nhan cao nhat & NT3 dat
80,87%.

Ning suat twong tu ghi nhan & NT3 dat 2,317
kg/m? 1a cao nhat.

4.2. Dé xuit

bé mo hinh c6 thé nhan rong, can trién khai
thém nhiéu mo6 hinh nghién ctu trén song dé co
thé hoan thién quy trinh nuoi.
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EXPERIMENT ON THE CULTIVATION OF BLACK APPLE SNAIL (Zila polita)
IN DIFFERENT CULTURE MODELS

Le Minh Tue!, Le Duc Trong’, Ho Van Hoang!,

Do Si Hiep?, Tran Thi Thu Suong?, Nguyen Van Hue!

! Faculty of Fisheries, University of Agriculture and Forestry, Hue University
Abstract

This study was conducted under different culture models to evaluate the growth performance of
the black apple snail (Pila polita). The experiment consisted of three treatments: culture in tanks
(NT1), cages in ponds (NT2) and cages in rivers (NT3), each replicated four times. The initial
average size of snails was 0.048 g in weight, 7.79 mm in shell height and 6.49 mm in shell width.
Experimental units had a volume of 1 m3, a water depth of 80 cm and a stocking density of 200
individuals/m2. After 90 days of culture, NT3 (river cages) exhibited the best growth
performance, with final weight, shell height and shell width reaching 14.34 g, 38.59 mm and 29.87
mm respectively, which were significantly higher than the other treatments (p < 0.05). The
absolute growth rate of NT3 reached 0.158 g/day, 0.342 mm/day and 0.259 mm/day in weight,
shell height and shell width, respectively, which were significantly higher than those of NT1 and
NT2 (p < 0.05). The highest survival rate was recorded in NT3 (80.87%) and biomass yield was
also highest in NT3 (2.317 kg/m?), both showing statistically significant differences (p < 0.05).

Keywords: Black apple snail, culture models, growth performance.
Ngay nhan bai: 10/7/2025

Ngay chuyén phén bién: 5/8/2025

Ngay thong qua phan bién: 20/8/2025

Ngay duyét dang: 25/9/2025
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ANH HUONG CUA THUC AN, MAT B0 UONG LEN SINH
TRUONG VA TY LE SONG AU TRUNG TOM CANG SONG
(Macrobrachium nipponense, de Haan 1849)

Tran Vin Tam® 2, Lé Van Khéi!, Kim Vin Van®”
Vien Nghién ciru Nuoi trong Thuay sdn 1

“Vién Kinh t€ va Quy hoach Thiiy san

’Khoa Thuy sdn, Hoc vién Nong nghiép Viét Nam

* Email: kvvan@vnua.edu.vn

TOM TAT

Tém cang song (Macrobrachium nipponense de Haan 1849) 1a loai giap xac nudc ngot co gia tri
kinh té€ cao va tiém nang phat trién trong nuéi tréng thiy san. Nham nang cao hiéu qua ky thuat
san xuat giong, nghién cttu da tién hanh 2 thi nghiém dé xac dinh loai thitc an va mat do wong
phtt hop cho giai doan wong au trung. Thi nghiém thit nhat danh gia &nh hudng cta thic an voi 3
nghiém thic: Artemia, thic dn téng hop cho 4u trung tom va su két hop ctia ca hai loai. Thi
nghiém thit hai nghién ctru 4nh huong ctia mat do wong: 50, 75, 100, 125 con/L. Mdi nghiém thic
duoc thuc hien voi 3 1an lap lai &€ dam bao do tin cay ctia két qua. Két qua nghién ciu cho thay,
ca mat do wong va loai thitc an déu anh hudng dén ty lé song, toc do tang trudng clia au tring.
Trong d6, nghiém thuc st dung két hop thic an (Artemia + thic an téng hop) va mat do 50 - 75
con/L cho két qua tot nhat véi ty 1é song cao, toc do sinh truéng nhanh, st khac biét c6 y nghia
thong ke (p < 0,05). Tuy nhién, xét vé hiéu qua nang suat wong nuoi thi mat do wong nuoi 75
con/L cao hon mat do 50 con/L. Tir két qua nghién ctru, c6 thé khuyén nghi st dung két hop
thitc an (Artemia + thitrc an téng hop) va mat do wong 75 con/L 1a diéu kién t6i vu dé nang cao

hiéu qua wong nudi 4u tring tom cang song trong san xuat giong.

Tir khéa: Au trung, Macrobrachium nipponense, mat d¢ uong, thirc an.

1. BAT VAN BE

Toém cang séng (Macrobrachium nipponense,
de Haan 1849) la loai giap xac nudc ngot cé gia tri
kinh té cao, duoc khai thac va nuoi trong tai nhiéu
quoc gia chau A, trong d6 c6 Viet Nam [1, 2]. Voi
dac tinh sinh treong nhanh, thich nghi tot voi diéu
kién moi truong va nhu cau thi truong 16n, tom
cang song dang tr& thanh doi twong tiém nang
trong phat trién nuoi trong thdy san nudc ngot bén
ving. Tuy nhién, viéc san xuit giong tom cang
song van con gap nhiéu kho khan, chua cha dong
duoc nguédn giong chat luong, hiéu qua san xuat
giong chua cao.

Trong san xuat giong, thirc an va mat do wong
la 2 yéu t6 ky thuat quan trong quyét dinh su
thanh cong ctia qua trinh wong nudi. Mot so
nghién ctu trudc day da chi ra ring, mat do wong

cao thuong lam giam ty lé song va toc do tang
truong cua tom do tinh trang canh tranh thic an
va suy giam chat luong nuwdc. Khi mat do vuot qua
100 con/L, hiéu suat sinh truong va ty 1é song ctia
au trung giam ro ret [3]. Viec stt dung don 1é thic
an Artemia sé khong dam bao cung cap day du
duong chat can thiét cho au trung Macrobrachium
& giai doan phat trién cuoi, do han ché vé kich
thuéc va thanh phan dinh duong. Viec két hop
Artemia voi thtte an téng hop da duoc chirng minh
la giai phap hiéu qua, giup cai thién ty l¢ song,
tang truong trong wong au trung loai tom nudc
ngot Macrobrachium amazonicum va giam phu
thuoc vao Artemia ¢ cac giai doan cudi [4, 5].
Nhimng két qua nay cho thay, viéc lwa chon mat do
va loai thttc an hop ly 1a yéu t6 quyét dinh dén
thanh cong cta qua trinh wong giong.
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Xuét phat tir cac co s& ly luan va thuc tién néu
trén, nghién ctru nay duoc thuc hién nhim danh
gia anh huwong cta 3 loai thitc an nghiém thic
NT1: Artemia, NT2: Thic an téng hop va NT3:
Artemia + thttc an téng hop va 4 mtrc mat do wong
(50, 75, 100, 125 con/L) dén ty lé song, toc do
sinh truong va kha nang chuyén giai doan ctia au
trung tom cang song. Két qua nghién ctru sé 1a co
s& khoa hoc quan trong dé xac dinh diéu kién ky
thuat wong nu6i phu hop, gép phan nang cao hiéu
qua san xuat giéng tom cang song trong thuc
tién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Au trung tom cang song & giai doan zoea II,
kich thuéc dong déu, khée manh cé kich thic tie
2,18 - 2,19 mm/con duoc st dung trong thi nghiém
lay tir két qua thuc hién mo hinh cta dé tai:
“Nghién cuu, hodn thién quy trinh ky thuit san
xudt nhan tao giong va nudi thuong phiam tom
cang song trén dia ban tinh Hung Yén’.

Bé wong nuodi au trung duoc st dung 1a bé
compozit hinh tron cé thé tich 250 L/bé (dung tich
thuc chita nuoc thi nghiém 1a 200 L). Cac bé duoc
vé sinh, rtra sach, sat khuan va phoi kho tir 1 - 2
ngay trudc khi stt dung. Cac bé duoc dat trong nha
c6 mai che va lap dat hé thong suc khi dé dam bao
cung cap du 6xy trong qua trinh thi nghiém.

Nuodc st dung cho cac thi nghiém wong nuoi
duoc lay tir nguon nudc giéng khoan co xir ly sat

bing thudéc tim (KMnO,) sau diung Poly
Aluminium Chloride (PAC) dé sa lang [6].

2.2. Thoi gian va dia diém nghién ctru

- Thoi gian thuc hién cac thi nghiém: Tir ngay
10/4/2025 dén ngay 30/4/2025 thyc hién thi
nghiém anh hudng cta thire an; tie ngay 01/5/2025
dén ngay 20/5/2025 (thuc hién thi nghiém nghién
cttu anh cta mat do wong).

- Dia diém thuc hién céc thi nghiém wong nuoi
tai Hop tac xa Nong nghiép Thuy san Tan Hung
(xa Hiep Cuong, tinh Hung Yén).

2.3. Phuong phap nghién ctru

Hai thi nghiém duoc tién hanh nhim danh gia
cac yéu to anh hudng dén ty lé song va sinh truéng
cla au trung tom cang song Macrobrachium
nipponense. Thi nghiém 1 duoc thuc hién dé xac
dinh loai thttc an pht hop nhiam dat duoc ty 1é song
cao nhat. Két qua ctia thi nghiém 1 duoc stt dung dé
lam co sé cho thi nghiém 2 nhidm danh gi4 anh
hudng ctia cac miec mat do wong khac nhau.

2.3.1 Bo tri thi nghiém nghién ciu anh huong
cua loai thitc an

Thi nghiém duoc b6 tri voi 3 NT thic an khac
nhau: NT1 (st dung 100% 4u tring Artemia); NT2
(stt dung 100% thic an t6ng hop) va NT3 (Két hop
50% Artemia & NT1 va 50% thitc dn tong hop & NT2).
Céac NT duoc bo tri hoan toan ngau nhién voi 3 1an
lap lai; téng c6 9 bé thi nghiém. Ché do cho an
trong thi nghiém theo giai doan phat trién ctia 4u
trung duoc thé hién & bang 1.

Bang 1. Thirc dn duoc sir dung trong 3 NT khac nhau wong 4u triing tom cang song

NT thuc an*
Giai doan
. NT1 NT2 NT3
(ngay)
(au trung Artemia) () (au trung Artemia + g)
1-3 1.000.000 0,2 500.000 + 0,10
4-6 1.300.000 0,4 650.000 + 0,20
7-9 1.600.000 0,6 800.000 + 0,30
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NT thic an*
Giai doan
N NT1 NT2 NT3
(ngay)
(4u trung Artemia) () (4u trung Artemia + g)

10-12 2.000.000 0,8 1.000.000 + 0,40
13-15 2.500.000 1,0 1.250.000 + 0,50
16 - 20 3.000.000 1,2 1.500.000 + 0,60

Ghi chu: *: Luong thitc an duwroc tinh cho 10.000 du tring tom cang song/ngay.

S6 lwong au trung Artemia cho an phu thuoc
vao timg giai doan phat trién ctia 4u trung. O’ mat
do wong nudi au trung tom cang song 50 con/lit,
thitcc an duoc st dung trong ngay dau tién & mirc 5
au trung Artemia/mL (twong dwong 1.000.000 au
trung Atemia/10.000 4u trung tom cang song) va
sau do tang dan léen 15 4u trung Artemia/mL
(twong duwong 3.000.000 au trung Atemia/10.000 au
trung tom cang song) & giai doan IX [5].

Thic an hoén hop duoc st dung trong thi
nghiém nay la thic an Frippak fresh, c6 ham
luong protein tho toi thiéu 52%. Liéu luong st dung
thic an theo huéng dan ctia nha san xuat voi so
luong 1a tir 0,2 - 0,3 g/10.000 au trung tom, sau do
tang dan theo giai doan phat trién cta au trung.

2.3.2. Bo tri thi nghiém nghién cuu anh huong
cua mat do uong

Dua trén két qua vé loai thic an t6i wu tir thi
nghiém 2.3.1 (st dung két hop 50% Artemia va
50% thtrc an tong hop), thi nghiém nay duoc tién
hanh dé danh gia anh huéng cta cac mirc mat do
(MD) wong khac nhau dén ty le song va toc do
sinh truéng cta au trung. Bon mic MDP duoc
khao sat gom: 50; 75; 100; 125 con/L (ky hiéu
tuong tng la MD50, Mb75, Mb100 va MDb125).
Tat ca cac nghiem thitc duoc bo tri voi cuing mot
kh4u phan cho an (tinh theo lugng thic an cho
10.000 4u trung) va diéu chinh theo timg giai
doan phat trién trong su6t thoi gian wong. Két
qua duoc thé hién trong bang 2.

Béng 2. Thirc dn dugc sit dung trong cac nghiém thic MP khac nhau theo giai doan phét trién ctia d4u

triing tom cang soéng (4u tring Artemia/ngay + g thitc dn téng hop/ngay)

Giai doan Nghiém thirc mat d6 wong

(ngay) MD50 MD75 MD100 MDP125
1-3 500.000+0,10 | 750.000+ 0,15 | 1.000.000 + 0,20 | 1.250.000 + 0,25
4-6 650.000+0,20 | 975.000 +0,30 | 1.300.000 + 0,40 | 1.625.000 + 0,50
7-9 800.000+0,30 | 1.200.000 + 0,45 | 1.600.000 + 0,60 | 2.000.000 + 0,75

10-12 1.000.000 + 0,40 | 1.500.000+ 0,60 | 2.000.000 + 0,80 | 2.500.000 + 1,00

13-15 1.250.000 + 0,50 | 1.875.000+ 0,75 | 2.500.000 + 1,00 | 3.125.000 + 1,25

16-20 1.500.000 + 0,60 | 2.250.000+0,90 | 3.000.000 + 1,20 | 3.750.000 + 1,50
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2.4. Quan ly va cham s6c

Au trung duoc cho an 4 lan/ngay (6, 11, 16, 21
gi0), luong thic an diéu chinh dua theo ngay tudi
va muc do tiéu thu cta cac nghiém thirc & bang 1
va 2. Nuoc wong tom duwoc thay moi voi luong 25 -
30%/ngay, dong thoi hat can dé loai bo chat hitu
co tich tu.

Dinh ky kiém tra va theo doi cac yéu t6 moi
truomg: Do cac chi tieu (nhiét do, 6xy hoa tan, pH)
2 lan/ngay vao luc 6 gio sang va 14 gio chiéu bang
may do nhanh da chi tiéu (may YSI ProDSS) va
cac chi tieu khac nhu: Nitrit (NO,), NH,”/NH,
(TAN), Sulfua hydro (H,S) dinh ky 3 ngay do 1 lan
bang bo Test Sera.

binh ky kiém tra xac dinh ty 1é song, kich
thuoc, toc do sinh trudng cta au trung tom cang
song 5 ngay/lan (ngay thi 5, 10, 15, 20).

2.5. Phuong phap xtt Iy s6 lieu

Toan bo s6 lieu thu thap cua cac thi nghiém
duwoc cap nhat vao may tinh va dwoc x ly trén
phan mém Excel va SPSS 20.0. Phan tich théng
ké mo ta: Gia tri nho nhat, gia tri 16n nhat, gia tri
trung binh, do léch chudn. M6i lan thu mau
ngau nhién 30 4u trung cho moi nghiém thtc thi
nghiém dé do chiéu dai (mm). So sanh su khac
biét vé ty 1é song, toc do sinh truéng va niang
suat wong nudi au trung gitta cac nghiém thic

bang phuong phap ANOVA moét nhan t6 va kiém
dinh Duncan khi p < 0,05. Cong thirc tinh nhu
sau:
A+E

C

X100

Ty Ié song: TLS (%) =

Trong do6: A 1a s6 luong 4au trung con soéng
(con); B 1a s6 luwong au trung da thu mau thi
nghiém (con); C 1a s6 luong au trung ban dau
(con).

Toc do sinh truong tuyét doi vé chiéu dai:

(Lt—La)
DLG (mm/ngady) = :

t—to
Trong do: Lt 1a chiéu dai 4u trung tai thoi diém
t (mm); Lo 1a chiéu dai 4u trung tai thoi diém ban
dau thi nghiém (mm).
Ning sudt wong 4u trung (con/lit)

56 lwong au tring thu dwoe (con)

Thé tich bé womng (lit)
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudéng ciia loai thtc #n dén sinh
truong va ty 1é séng cta 4u triing tom cang song

Trong sudt qua trinh thi nghiém, cac yéu to
moi truong (nhiét do, pH va DO) & cac thi nghiém
déu nam trong pham vi thich hop cho sinh truéng
va phat trién cta tom cang song va khong co su
khac biét gitta cac thi nghiém (Bang 3).

Bang 3. Két qua theo doi mot sd yéu t6 méi truong trong qua trinh thi nghiém cac loai thitc 4n khac
nhau vong 4u tring toém cang song

Chi tieu Thoi gian NT1 NT2 NT3
Sang 25,4 +0,3* 25,7+ 0,5* 25,6 +0,4*
Nhiét do (CC)
Chiéu 26,3 +1,0* 26,3 +1,2* 26,6 £1,1*
Sang 5,5+ 0,2* 53+0,2 5,3 +0,4*
DO (mg/L)
Chiéu 5,6+ 0,3 5,6 +0,2° 57+0,3
Sang 71-7,3 72-73 7,1-74
pH
Chiéu 73-7,7 73-75 74-7,6
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Chi tieu Thoi gian NT1 NT2 NT3
TAN (mg/L) 0,51 + 0,06* 0,63 +0,03* 0,65 + 0,05*
NO7, (mg/L) 0,12 £0,03* 0,12 +0,06* 0,13 +£0,05*
H,S (mg/L) 0,013 £ 0,004* 0,014 + 0,005 0,013 + 0,005

Ghi chu: Gid tri trung binh duoc mo (4 duoi dang: M+ SD; trong cung 1 hang cdc chir cdi khdac nhau

thé hién sur khac biét co y nghia thong ké (p < 0,05).

Bang 3 cho thay, su bién dong cac yéu t6 moi
truong (nhiét do, pH va DO) gitta budi sang va
budi chiéu trong thi nghiém khong lon: Chénh
lénh vé nhiét do gita budi sang va budi chiéu +
1°C; pH dao dong tir 7,1 - 7,7 va DO dao dong 5,1 -
6,0. Su bién dong cac yéu t6 moi truong nay van

trong khoang gi6¢i han phu hop cho sinh truéng va
phat trién ctia tom cang song [7].

Két qua thi nghiém anh huong cta thirc an
dén ty lé song va toc do sinh truong ctia 4u tring
tom cang song duoc thé hién & bang 4.

Béng 4. Anh hudng ciia thitc in dén ty 1é s6ng va sinh truéng
trong giai doan vong 4u triing tdm cang séng

Chi tiéu theo doi Pon vi tinh NT1 NT2 NT3
Kich co 4u trung ban dau mm 2,18 +0,03* 2,19 +0,02* 2,19 + 0,022
Ty lé song sau 20 ngay % 38,98+ 1,29* | 38,01+1,67 57,04 +1,12°
Kich c& 4u trung sau 20 ngay mm 5,05 + 0,25% 4,95+ 0,19? 5,52 +0,15°
Toc do sinh truong (DLG) mm/ngay | 0,116 +0,005* | 0,113 + 0,004 0,126 + 0,003"

Sau 20 ngay thi nghiém cho thdy: O NT3 (két
hop Artemia + thttc an téng hop) cho ty 1é song
(57,04%), DLG (0,126 mm/ngay) la cao nhat va
khac biét (p < 0,05) so voi NT1 (ty le song 38,98%
va DLG: 0,116 mm/ngay) va NT2 (ty le song
38,01% va DLG: 0,113 mm/ngay). Nguyén nhan
co thé do viéc st dung thic dn don 1é sé khong
dam bao cung cap day da dinh duong cho wong
nudi au trung tom cang song. Viéc sit dung két
hop thttc dn Artemia véi thic an téng hop giup
cung cap day dua va can bang hon cac duong chat
thiét yéu cho au trung nhu: Axit béo khong no,
protein dé tiéu, vitamin va khoang vi luong..., qua
d6 gop phan cai thién ty 1é song va toc do tang
truong trong giai doan wong 4u trung toOm cang
song. Két qua nghién cttru nay phu hop voi két

qua nghién ctru cua Araujo va Valenti (2017) [5],
khi két hop Artemia véi thitc an téng hop da duoc
chimg minh la giai phap hiéu qua, giup cai thién
ty lé song, tang truong trong wong au trung loai
tom nudc ngot Macrobrachium amazonicum va
giam phu thuoc vao Artemia & cac giai doan cuoi
[8]. Két qua nghién cttu ctia Lavens va cs (2000)
[9] cho thay nhitng khé khan trong viéc thay thé
thitc 4n tuoi song bang thic an téng hop trong
qua trinh phat trién 4au trung tom [9]. Nhitng kho
khan nay khong phai do thiéu hut dinh duong tir
thitc an téng hop ma 1a do heé tiéu hoa chua phat
trién voi ndong do enzyme phan giai protein thap
[10, 11].

T két qua nghién ctru trén cho thdy, trong
giai doan wong nudi 4u trung tom cang song st
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dung két hop thic an Artemia véi thic an tong
hop 1a phu hop @é gép phan nang cao ty 1é song va
toc do sinh truong cua au trung.

3.2. Anh huéng ctia MP wong dén sinh trudng
va ty 1é séng ctia 4u triing tom cang song

Trong qua trinh thi nghiém anh hwong cta
MD dén sinh truong va ty 1é song cua au trung
tom cang song, cho thay: Cac yéu t6 moi truong
(nhiét do, pH va DO) & cac thi nghiém déu nam
trong pham vi thich hop cho sinh truong ctia tom

cang song (Bang 5).

Bang 5. Két qua theo doi mét s6 yéu t6 mdi truong trong thi nghiém cac MP khac nhau
wong nudi 4u triing tom cang song

Chi tieu Thoi gian MD50 MD75 MD100 MD125
Sang 25,6 + 0,4 25,8+ 0,3? 25,7+ 0,5 25,8 +£0,5°
Nhiét do (CC)
Chiéu 26,5 + 0,6 26,3 +1,0° 26,7 +1,1° 26,6 +1,1°
Sang 5,5+ 0,2 5,3 + 0,2 5,2 +0,4° 5,1 + 0,4
DO (mg/L)
Chiéu 5,6 + 0,3 5,5+ 0,2 53 +0,3" 5,2 + 0,3
Sang 71-7.2 72-7.2 71-73 7,1-73
pH
Chiéu 73 -75 73-7,6 74-7,6 74-76
TAN (mg/L) 0,64 +0,04* | 0,66+0,03 | 0,72+0,05" 0,78 +0,11"
NO, (mg/L) 0,12+0,03* | 0,12+0,05* | 0,25+ 0,06" 0,26 + 0,05
H,S (mg/L) 0,012 + 0,003* | 0,012 + 0,004* | 0,023 + 0,006 0,024 + 0,007"

Ghi chu: Gia tri trung binh duoc mo ta duor dang: M+ SD; trong cung 1 hdang cdc chir cai khac nhau

thé hién s khdc biét co y nghia thong ké (p < 0,05)

Két qua sau 20 ngay wong nudi au tring tom
cang song cho thay: MD wong nuéi c6 anh hudéng
dén sinh truéng, ty 1é séng va nang suat wong au
trung tom cang song. Két qua phan tich duogc thé
hién & bang 6.

Bang 6 cho thay, ty 1é song va toc do ting
truong chiéu dai cta 4u trung tom cang song giam
dan khi MD wong tang. MD 50 con/L cho két qua
cao nhat (57,1% va 0,125 mm/ngay), ti€p theo 1a 75
con/L (55,5% va 0,123 mm/ngay), 100 con/L
(41,8% va 0,109 mm/ngay) va thap nhat & 125
con/L (33,79% va 0,107 mm/ngay). Sy khac biét
gitta MD50, MD75 so v6i MD100, MD125 c6 y

nghia thong ké (p < 0,05), trong khi gitta MD50 va
MD75 khong c6 su khac biét co y nghia (p > 0,05).
Khi niang MD lén trén 100 con/L anh huong
nghich dén ty lé song va tang truéng, phu hop voi
cac két qua nghién ctu trude do [11, 12], do MD
cao lam tang canh tranh thttc an, chat luong nudc
kém va gay stress.

Vé nang suat wong & MDP 125 con/L dat cao
nhat (42,3 + 1,3 con/L), ti€p dén la & mat do 100
con/L (41,8 + 1,2), 75 con/L (41,6 + 1,1) va thap
nhat & 50 con/L (28,6 + 1,0). Ning suat 6 MD125
khac biét c6 y nghia so voi MP50 (p < 0,05), nhung
khong khac biét so véi MP100 va MD75 (p > 0,05).
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Béng 6. Anh hudng ciia MD wong dén sinh trudng va ty 1 séng ciia 4u tring tom cang song

Chi tieu Pon vi tinh MD50 MDP75 MP100 MP125
Kich co Z‘;gung ban mm 218+0,02 | 218001 | 218+0,02 | 219+0,01
Kich co au tring 20 mm 550+021* | 536+030° | 4,78+0,15" | 4,69+ 0,20°
ngay
Ty 16 séng sau 20 ngay % 57,10+ 0,61° | 55,50 + 1,40° | 41,82+ 0,41° | 33,79+ 0,72"
Toc d‘-’(glilg)tm‘mg mm/ngdy | 0,125+ 0,005 | 0,123 = 0,003*| 0,109 = 0,003"| 0,107 + 0,005
Ning sudt con/lit | 286 +14° | 41,6+11" | 41,8 +12" | 423+13"

Két hop ca 3 tiéu chi ¢ trén cho thay khi wong
tom cang song & MDP 75 con/L 1a t6i wu, cho ty lé
song, tang truong cao va dat niang suat wong nudi
tot hon so voi MD 50 con/L.

4. KET LUAN

Nghién ctu da xac dinh anh huong caa loai
thic an va mat do wong dén ty lé song, toc do sinh
truong va nang suat cta au trung tom cang song.
Viéc st dung két hop Artemia nauplii va thic an
tong hop mang lai hiéu qua cao hon dang ké so voi
viéc st dung don 1€ timg loai thitc an, thé hién qua
ty lé song cao va toc do sinh trudng vuot troi cia
au trung.

Vé mat do wong, cac nghiém thirc 50 va 75
con/L duoc xé4c dinh 1a toi vu, giup cai thién dang
ké céac chi tiéu sinh trudng va ty 1é song cua au
trung. Pac biét, mat do 75 con/L khong chi dam
bao diéu kién sinh truéng thuan loi ma con dat
nang suat cao hon so véi mat do 50 con/L.

Tt cac két qua nghién ctu, dé xuat ap dung
ché do cho an két hop (Artemia + thtc an téng
hop) cuing véi mat do wong 75 con/L nham nang
cao hiéu qua san xuat giong nhan tao tom cang
song.
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EFFECTS OF FEED AND STOCKING DENSITY ON GROWTH AND SURVIVAL RATE DURING
LARVAL REARING OF THE ORIENTAL RIVER PRAWN (Macrobrachium nipponense, de Haan 1849)

Tran Van Tam"?2, Le Van Khoi!, Kim Van Van?
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3 Faculty of Fisheries, Vietnam National University of Agriculture
Abstract

The oriental river prawn (Macrobrachium nipponense de Haan 1849) is a freshwater crustacean
species with high economic value and significant potential for development in aquaculture. To
improve the efficiency of seed production techniques, this study conducted two experiments to
determine the appropriate feed type and stocking density during the larval rearing stage. The first
experiment evaluated the effects of three feeding regimes: Artemia nauplii, formulated larval
feed, and a combination of both. The second experiment investigated the impact of four stocking
densities: 50, 75, 100, 125 larvae per liter. Each treatment was replicated three times to ensure the
reliability of the results. The results showed that both feed type and stocking density significantly
affected larval survival and growth rate. Among the treatments, the combination of Artemia and
formulated feed at densities of 50 - 75 larvae/L yielded the best results, with high survival rates
and rapid growth, showing statistically significant differences (p< 0.05). However, in terms of
overall productivity, the density of 75 larvae/L was more effective than 50 larvae/L. Based on the
results, it is recommended to use the combined diet (Artemia + formulated feed) and a stocking
density of 75 larvae/L as optimal conditions to enhance larval rearing efficiency in seed

production of M. nipponense.

Keywords: Larvae, Macrobrachium nipponense, stocking density, feed.
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ANH HUONG CUA MAT B0 DEN
HIEU QUA UONG CA TRAP VAY VANG
(Acanthopagrus latus) GIAI BOAN CA GIONG
Nguyén Vin Quyén!, Kim Van Van? Thai Thanh Binh®"

! Truong Cao dang Kinh té, Ky thuat va Thuy san
? Khoa Thuy san, Hoc vién Nong nghiép Viét Nam
" Email- tthinh @cdts.edu.vn

TOM TAT

Ca trap vay vang (Acanthopagrus latus) 1a loai c6 gia tri kinh té cao, duoc nuodi phd bién & cac
viung nudc lo khu vue phia Béc, Viét Nam. Tuy nhién, nguén giong chti yéu dua vao khai thac tu
nhién. Nghién cttu danh gia anh hudng ctia mat d6 wong ca trap vay vang khac nhau (50, 100, 150
con/m°) lén toc d6 sinh trudng, ty 1é song, do déng déu va hé so tiéu ton thic an & ca giong co' 3 -
4 cm lén 6 cm. Thi nghiém dwoc bo tri trong 9 giai (3 x 2 x 1,5 m), dat trong ao 2.000 m2 c6 che
ludi lan, v6i 3 1an 1ap cho méi nghiém thirc va thoi gian nuoi 1a 45 ngay. Ca duoc cho an thitc an
cong nghiép Inve G12 voi khau phan 8% khoi luong than ca/ngay va bé sung vitamin C dinh ky (1
lan/tuan véi liéu 250 mg/kg thirc dan) dé ting sic dé khang. Két qua cho thay, mat do wong co
anh huong dang ké dén céc chi tiéu tang truong, ty 1é song va do dong déu kich thudc cta ca.
Mat do 100 con/m?® cho hiéu qué ting truong va ty lé song t6i vu. Trong khi d6, mat do 150
con/m? cho hiéu qua thap nhat. Hé s6 chuyén déi thic an (FCR) c6 xu huong tang & mat do cao
(FCR = 1,78 & mat do 150 con/m?®). Nghién cttu nay cung cap co sé khoa hoc quan trong dé xac
dinh mat do wong phu hop, gép phan nang cao hiéu qua san xuat va phat trién bén vimg nghé

nuoi ca trap vay vang tai Viét Nam.

Tie khéa: Acanthopagrus latus, FCR, mat do, ting trudng, ty I¢ song.

1. DAT VAN BE

Nuéi trong thiy san (NTTS) ngay cang khang
dinh vai tro thiét yéu trong viéc ddm bao cung cap
thuc phdm toan cau va thuc ddy phat trién kinh té,
dac biét tai cac quoc gia cé bo bién dai nhu Viet
Nam. Trong s6 cac loai thiy san c6 gia tri kinh té
cao, ca trap vay vang (Acanthopagrus latus) 1a mot
trong nhimmg doi tuong tiém ning nudi ven bién.
Ca trap vay vang duoc danh gia cao nho kha nang
thich nghi tot véi cac diéu kién nuoi trong ao dam
va long be. Nhu cau thi truong doi voi ca trap vay
vang ngay cang tang va viéc ting cuong san luong
nuoi con gop phan vao cac nd luc phuc hoi quan
thé ty nhién. D€ dap ing ca hai muc tiéu nay, viéc
toi wu hoa mat do wong 1a rat can thiét.

Theo Aksungur va cs (2007) [1] méi quan he
gitta mat do wong va hiéu qua nu6i la phtc tap va
thuong khong tuyén tinh. Mat do wong cao c6 thé

dan dén nhiéu hé qua tiéu cuc. Su canh tranh gay
gat vé thirc an va khong gian song la diéu khong
thé tranh khoi nhu gay stress sinh ly cho ca.
Stress kéo dai lam tang nhu cau nang luong, dan
dén giam toc do tang truong va hiéu qua st dung
thic an. Ngoai ra, mat do cao con thuc diy cac
tap tinh dit cia c4, hinh thanh hé thong phan co
trong quan dan va tang nguy co an thit 1an nhau,
dac biét & giai doan ca giong, 1am giam ty lé song
va tang tinh khong déng déu vé kich thuoc [2].
Chat lwong nuoc ciing dé bi suy giam nhanh
chong & mat do cao do tich tu chat thai, anh
hudng truc tiép dén stc khoe ca. Tuy nhién, mat
do qua thap ciing khong phai ldc nao ciing toi wu.
Mic du gidm canh tranh nhung mat do thap co
thé lam giam hiéu qua st dung khong gian va tai
nguyén. Dong thoi, mot s6 loai ca cé tap tinh
song theo dan co6 thé cam thay khong thoai mai

40 NONG NGHIEP VA MOI TRUOGNG - THANG 10/2025



KHOA HOC & CONG NGHE

hodc tré nén hung dit néu mat do qua thua [1].
biéu nay cho thay, viéc xac dinh mat do t6i vu la
mot can bang gitta hiéu qua sinh hoc va kinh té.
Mat do cao c6 thé ting téng san luong trén mot
don vi dién tich, nhung thuong di kem véi viéc
giam tang trudng clia ting ca thé.

Mot s6 nghién ctru da chi ra moi tuong quan
nghich gitta mat do wong nuoi va toc do tang
truong cua ca giong. Salari va cs (2012) khi
nghién cttu trén d6i tuong c4 song hé
(Epinephelus fuscoguttatus) da ghi nhan rang,
cac nghiém thuc voi mat d6 1.000 va 3.000
con/m® cho toc do tang trudng cao hon dang ké
so voi nghiém thuc 5.000 con/m? [3]. Két qua nay
hoan toan tuwong dong véi két qua ctia nhiéu cong
trinh nghién cttu truéc day trén cac doi tuong
thay san khac, bao gom ca song chim cam
(Epinephelus coioides) [4], ca chém (Lates
calcarife) [5] va ca hong my (Sciaenops
ocellatus) [6], ca song da bao (Plectropomus
leopardus) [7]. Nhitng nghién cttu nay déu thong
nhat quan diém rang, toc do ting trudng cta ca
giong c6 xu huong giam dan khi mat do wong
nudi duoc nang cao.

Nhiéu nghién ctru da duoc thuc hién dé danh
gia anh huong ctia mat do wong trén cac loai ca
bién khac nhau, cho thay su da dang trong phan
ung cta ting loai. Ching han, déi voi cad bon
(Psetta maxima), tang truong duoc ghi nhan la
nhanh & mat d¢ len dén 90 con/m2, nhung lai giam
dang ké khi mat do tang len 120 con/mz2. Ty le
song thap nhat & mat do nuoi cao [1]. Diéu nay
cho thay, c6 mot nguong mat do ma tai d6 hiéu
suat nuoi bat dau suy giam. Tuong tu, mot nghién
ctru trén au trung ca mu nau (Sciaena umbra) da
chi ra moi twong quan nghich dang ké gitta mat do
au trung va ca tiang truéng lan ty le song. Mat do
thap thuc ddy ting trudng va ty lé song cao hon,
doéng thoi gitp duy tri tinh déng déu vé kich thudc
trong quan thé [2]. Diéu nay nhian manh ring &
cac giai doan phat trién som, ca rat nhay cam voi
stress do mat do. Nghién ctu trén ca trap den
(Acanthopagrus schlegeli), mot loai cung giong
v0i ca trap vay vang cho thay, khi nuoi mat do cao
c6 thé gay ra cac tac dong tiéu cuc nhu giam khoi
luong, suy giam mién dich va giam ty lé song [8].

Nhimg két qua nay cing c6 quan diém rang viec
xac dinh mat do wong to6i wu 12 mot yéu t6 quan
trong va can duoc thuc hién cu thé cho timg loai,
ting giai doan phat trién va trong timg hé thong
nuoi [9].

Nghién ctru nay duoc thuc hién nham danh
gi4 anh huong ctia mat d6 nuoi khac nhau dén toc
do tang trudng, ty lé song, hé s6 phan dan cta ca
trap vay vang giai doan ca giong. Két qua nghién
ctru sé cung cap nhimng thong tin khoa hoc hiu
ich, hoan thién quy trinh san xuat giong, tir d6 gop
phan nang cao hiéu qua wong nudi con giong ca
trap vay vang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ctru

Nghién cttu duoc thyre hién tir thang 3 - 5/2025
tai Co s& 02 - Truong Cao dang Kinh té, Ky thuat
va Thuy san (phuong Pong Mai, tinh Quang
Ninh).

2.2. Vat lieu nghién ctu

C4 thi nghiém: C4 khée manh, khong c6 dau
hiéu bénh, déng déu vé kich thuoc (3 - 4 cm/con)
duoc cung cap tir ngudn giong ctia Du an cap Bo:
Hoan thién cong nghé san xudt giong va nudi
thuong pham c4 trap vay vang.

Giai luoi bo tri thi nghieém: 9 giai lu6i nilon,
moi giai c6 kich thudc 3 x 2 x 1,5 m (dai x rong x
cao), kich thudc mat luéi mat ludi 2a = 0,5 cm duogc
dat trong ao 2.000 m2 c6 che ludi lan (Thai Lan).

2.3. B4 tri thi nghiém

Thi nghiém duogc b6 tri hoan toan ngau nhién
v6i 3 nghiém thic (NT) mat do wong khac nhau
(50; 100; 150 con/m®. Mobi nghiém thirc thi
nghiém duoc lap lai 3 1an.

Thoi gian wong ca la 45 ngay. Quan ly giai
wong va cham soc ca dugc thuc hién hang ngay
nhu vé sinh giai, do cac chi tiéu moi truong. Ca
duoc cho an bang thic an cong nghiép Inve G12
(c6 ham luong protein > 45%, lipid > 10%) voi
khau phan khoang 8% khoi luong than ca/ngay.
binh ky b6 sung vitamin C (1 tuan 1 lan, liéu
luong 250 mg/kg thitc an) dé tang stc dé khang
cho ca.

NONG NGHIEP VA MOI TRUONG - THANG 10/2025 41



KHOA HOC & CONG NGHE

Phuong phap quan ly va duy tri moi truong ao
wong: Dinh ky xtt ly day bang ché phdm vi sinh
BZT (1 tuan 1 lan, liéu lwong theo nha san xuat),
dinh ky 2 tuan xtt ly PVP iodine 1 lan (liéu luong
0,02 ppm). Thay nuéc cho ao dat giai wong sau
thoi gian 30 ngay va6i luong 20 - 30%

Cung cép 6 xy hoa tan cho giai vong: Bo tri so
luong 1 qua suc khi/2,0 - 2,5 m® giai wong, tuong
duong 4 qua suc khi/giai. Suc khi 24/24 gio.

2.4. Phuong phép thu thap va xi ly s6 liéu

2.4.1 Xac dinh cdc yéu t0 moi truong

Nhiét do duoc xac dinh bang nhiét ké bach
phan, c6 do chinh xac dén 0,1°C; pH, DO duoc xac
dinh 2 lan/ngay vao thoi diém 6 gio sang va 14 gio
chiéu trong ngay duoc do bang kit test Sera (Duc);
do man duoc do 1 lan/ngay & thoi diém 14 gio
trong ngay bang khuc xa ké, cac yéu t6 khac nhu
NO,- N, H,S do bang bo kit test Sera (Puc) duoc
xac dinh 3 ngay/lan vao thoi diém 6 gi¢ sang trong
ngay.

2.4.2. Xdc dinh cédc chi tiéu khac

-Toc @6 tang truong tuyét doi:

+ Toc do tang trudng tuyéet doi vé chiéu dai
Lz - Ll

tz_tl

(mm/ngay): DLG =

+ Toc do tang trudng tuyet doi vé khoi luong

(g/ngay): DWG = @
2 T4

-Toc do tang truong tuwong doi (%/ngay):

+ Tang truong theo chiéu dai:

InL,-InL,

t2_t1

SGR, = x100

+ Tang trudng theo khoi luong:
InW, —InW,
=—X

L, -

SGR,, 100

Trong do: W, 1a khéi luong ca trap vay vang do
lan sau (g); W, 1a khoi luong ca trap vay vang do
lan trudce (g); L,1a chiéu dai ca trap vay vang do lan
sau (cm); L, 1a chiéu dai ca trap vay vang do lan
trudc (cm); t, 1a thoi gian do lan sau (ngay); t, 1a
thoi gian do lan truoc (ngay).

-Ty 1é song (%) = So ca sau thu hoach/s6 ca
tha ban dau x 100.

- He s6 chuyén d6i thic an (Food Conversion
Rate - FCR) = Khoi luwong thic an st dung/Khoi
luong ca tang truong.

- Ty 1é phan dan: He s6 bién thien (CV, % muic
do dong déu ca thé) vé khoi luong va chiéu dai,
duoc tinh bang do léch chudn/gia tri trung binh) x
100.

2.4.3. Phuong phap xit Iy so liéu

So litu duoc xtr Iy thong ké sinh hoc biang
SPPS 22.0. Céc gia tri ch1 yéu duoc tinh toan 1a gia
tri trung binh, d¢ léch chudn. So sanh su sai khac
gitta cac nghiém thirc thi nghiém sé dwgc phan
tich bang one-way ANOVA dua trén su sai khac it
nhat (LSD) & mitc y nghia (P < 0,05). Xt ly so liéu
% trudc khi phan tich ANOVA bang phép bién doi
Arcsin can bac hai.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac chi tieu chat luong nuéc

Béng 1. C4c chi tieu chat luong nuéc trong qua trinh thi nghiém

TT Yéu t6 moi truong Gia tri trung binh + D¢ lech chuidn | Nguong thich hop
1 Nhiét do ("C) 26,5+1,2 22 - 28!
2 pH 7,8-8,2 7,5- 8,5
3 Oxy hoa tan (DO, mg/L) 5,5+ 0,4 > 53
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TT Yéu t6 moi truong Gia tri trung binh + D¢ lech chuidn | Nguong thich hop
4 Do man (ppt) 280+1,5 15-30*
5 NO, (mg/L) 0,08 £0,03 <0,1°
6 H,S (mg/L) < 0,001 <0,01°

Nguon:* Teo va Ng (2006) [13] ;* Boyd (1998) [10];° Boyd (1998) [10], Liao va Lee (1999) [14];* O
va Mohammadi (2016) [15];° Boyd (1998) [10], Tomasso (1994) [16];° Boyd (1998) [10].

Két qua kiém tra cac chi tiétu moi truong trong
ao thi nghiém va gita cac giai thi nghiém khong
co su sai khac vi cac giai thi nghiém duwoc dat
trong cung mot ao. Két qua theo doi cac yéu to
moi truong ao wong ca trap vay vang trong thi
nghiém (Bang 1) déu nam trong khoang thich hop
[10] cho su sinh truéng va phat trién giai doan

uong ca giong phu hop trong san xuat giong va
nuoéi thuong phdm c4 trap vay vang [11, 12].

3.2. Anh hudng ctia mat d¢ dén téc do ting
trudng ca trap vay vay vang va hé sé chuyén déi
thizc an (FCR)

Cac chi tiéu tang truong va FCR cua ca trap
vay vang & cac mat do wong khac nhau duogc trinh
bay trong bang 2.

Bang 2. Cac chi tiéu ting tredng ciia ca trap vay vang & cac mat d6 wong khac nhau

Chi tiéu theo doi NT1 NT2 NT3
Khoi luong ban dau (g) 0,95 + 0,05%* 0,96 +0,04° 0,94 + 0,06*
Chiéu dai ban dau (cm) 3,2+0,1° 3,2+0,1° 3,1+0,1°

Khoi luong cudi (g) 4,82 +0,21° 5,15+0,18° 3,98 + 0,25°
Chiéu dai cudi (cm) 6,1+0,2° 6,3+0,1° 55+02°¢
DWG (g/con/ngay) 0,086 + 0,001° 0,093 +0,001°? 0,067 = 0,001°¢
DLG (mm/con/ngay) 0,065 + 0,003" 0,068 + 0,001* 0,051 + 0,001¢
SGRy, (%/ngay) 3,61+0,01" 3,73+0,02° 3,20+ 0,02°¢
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Chi tiéu theo doi NT1 NT2 NT3
SGR; (%/ngay) 1,44 + 0,06 1,49 +0,01° 1,22+ 0,01°
FCR 1,35+ 0,03° 1,42 +0,04° 1,78 £ 0,05*

Ghi chu: * Cdc chir cdi khdc nhau trong cung mot hang chi ra sur khac biét co y nghia thong ké (P <

0,05). FCR: Hé sé chuyén doi thitc an.

Két qua cho thay, khong co6 su khac biét dang
ké vé khoi luong va chiéu dai ban dau cta ca tha
gitta cac nghiém thiac (NT) (P > 0,05), dam bao
tinh déong déu cua doi twong nghién ctru. Sau 45
ngay, cac chi tiéu ting truong bao gém: Khoi
luong, chiéu dai, ting trudng tuyét doi va tang
truéong tuong doi déu co su khac biét ro rét gitra
cac NT (P < 0,01). NT2 (100 con/m® c6 toc do
tang trudng tot nhat voi khoi luong va chiéu dai
lan luot dat 5,15 + 0,18 g/con va 6,3 + 0,1 cm/con,
so voi 2 NT khac, sy khac biét nay co6 y nghia
thong ké (P < 0,05).

Toc do tang truong hang ngay (DWG) gitta
cac nghiém thuc cing c6 su khac biét ro rét, &
NT2 c6 DWG cao nhat 1a 0,093 + 0,001 g/ngay,
tiép theo 1a NT1 (0,086 + 0,001 g/ngay). DWG &
NT3 la thap nhat (0,067 + 0,001 g/ngay). Tuong
tu, khi theo doi toc do ting truong hang ngay
(DLG) & NT2 c6 DLG cao nhat 1a 0,068 + 0,001
mm/ngay, ti€p theo 1a NT1 (0,065 + 0,003
mm/ngay) va thap nhat & NT3 (0,051 + 0,001
mm/ngay). Su khac biét nay cho thay, mat do
nuoi thich hop (100 con/m3) giup ca trap vay
vang dat duoc toc do tang trudng toi wu.

Tuong tu, ty lé tang truéng twong doi hang
ngay ctia ca vé khoi luong (SGRy) gitta cac NT
ciing c6 su khac nhau. NT2 c6 SGRy, cao nhat la
3,73 + 0,02%/ngay, ti€ép theo la NT1 (3,61 +
0,01%/ngay) va NT3 c6 SGRy thdp nhit (3,20 +
0,02%/ngay). Ty le ting truong tuong doi hang
ngay vé chiéu dai (SGR; & NT2 1a cao nhat (1,49 +
0,01%/ngay), tiép theo la NT1 (1,44 + 0,06%/ngay)
va thap nhat & NT3 (1,22 + 0,01%/ngay) c6 su khac
biét co y nghia thong ke (P < 0,05). Két qua nay bo
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sung thém nhan dinh rang, mat do nuoi cao cé thé
gay anh huong nghich dén sy phat trién cta ca
trap vay vang.

Vé FCR, NT3 (150 con/m®) cao nhat (1,78),
cho thay hiéu qua st dung thitc dn kém nhat.
Trong khi d6, NT1 va NT2 c6 FCR tuong duong va
thap hon dang ké so voi NT3. Diéu nay phan anh
rang & mat do wong qua cao, ca phai canh tranh
thitc an nhiéu hon, dan dén viec st dung thirc an
kém hiéu qua hon su khac biét c6 y nghia thong
ke (P <0,05).

Trong nghién cttu da cho thay, tac dong cta
mat do wong nudi lén cac chi tiéu sinh truong va
FCR ctia ca trap vay vang (giai doan ca giong). NT
uong voi mat do 100 con/m® (NT2) cho toc do sinh
truong ca thé vuot troi. Nguoc lai, khi mat do ting
len 150 con/m® (NT3), toc do sinh truéng cta ca
thé giam di dang ké, déng thoi FCR tiang len, phan
anh hiéu qua st dung thiec an bi suy giam. Két qua
nghién cttu nay phu hop v6i nhiing ghi nhan &
nhiéu loai ca bién khac, nhu ca chém [5], ca song
hé [17], c4 song lai [18], ca chim vay vang [19] va
ca song da bao [7].

O mat do nuoi 100 con/m?® cho két qua tang
trudng tot nhat, tham chi cao hon 50 con/m?, c6
thé duoc ly giai boi tap tinh song theo dan cta ca
trap vay vang. O mot mat do vira phai, ca co thé
cam thdy an toan va thoai mai hon khi hinh
thanh dan, gidm stress va thuc ddy hoat dong
bat moi [1]. Tuy nhién, khi mat do vuot qua
ngudng nay, loi ich ctia tap tinh song theo dan se
bi 1an at boi cac tac dong tiéu cuc cla stress va
canh tranh.
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3.3. Anh hudéng cfia mat do dén ty lé sdng,
mitc 6 phan dan ca trap viy vang

Két qua nghién cttu cho thay, ty 1¢ song bi anh
huéng dang ké boi mat do wong. O mat do thap,
NT1 va NT2 c6 ty lé song cao hon 1a 92,5 va 90%, &
mat do cao, NT3 c6 ty 1é song thap 1a 78,3%, su sai
khac nay c6 y nghia thong ké (P < 0,05). Két qua
duoc thé hién ¢ bang 3. Diéu nay cho thay, mat do

qua cao da gay ra stress hodc canh tranh lon vé
thirc an, dan dén ty 1é song cta ca thap. Két qua
nghién ctru ciing cho thdy, mat do wong c6 anh
hudng dang ké dén do dong déu cua ca trap vay
vang. Diéu nay dong nhat voi cac két qua nghién
ctu khac trén ca bién nhu ca bon [1], c4 mu nau
[2], ca song da bao [7].

Béng 3. Ty lé song va d6 phan dan c4 trap vay vang & cac mat do uvong khac nhau

Chi tiéu theo doi NT1 NT2 NT3
Ty lé song (%) 92,5 + 1,5 90,0 + 2,0° 783 +2,5°
CV khéi luong (%) 4,4 +0,03° 3,6 +0,03° 6,4 + 0,05
CV chiéu dai (%) 2,6+0,01° 1,9+0,01° 3,0+0,02°

Ghi chi: *Cédc chir cdi khdc nhau trong cung mot hang chi ra sur khdc biét co y nghia thong ké (P

<0,05). CV: Hé so bién thién.

Cac hé so bién thién (CV) vé khoi luong va
chiéu dai déu tang lén dang ké & mat do cao nhat
NT3. Diéu nay chi ra rang, & mat do 150 con/m?,
st chénh léch kich thuodc gitta cac ca thé trong
quan dan 16n hon nhiéu so voi hai mat do thap
hon. NT1 va NT2 duy tri dugc do dong déu tot
hon. Két qua nghién ctru nay ciing twong dong voi
nghién ctu ctia Nguyén Anh Hiéu va cs (2024)
trén ca song da bao giai doan ca giong [7]. Diéu
nay cho thdy, su phan hoa kich thudc trong quan
dan tré nén ro rét hon & mat do cao, voi su xuat
hién ctia ca ca 16n vuot troi va ca cham lén. Hién
tuong nay thuong xay ra do sy hinh thanh phan
dan va canh tranh thic an khong doéng déu, noi
nhimg ca thé khoe manh hon chiém wu thé va phat
trién nhanh hon, trong khi nhimg ca thé yéu hon
bi cheén ép va cham lon [2].

4. KET LUAN

Trong qua trinh wong ca trap vay vang trong
giai tir 3 - 4 cm lén 6 cm ¢ mat do 100 con/m?® cho
toc do tang truong tot, ty 1é song cao, co hé so
tiéu ton thic an thap va do dong déu vé kich
thudc hon & cac mat do wong khac. Trong khi do,

mat do 150 con/m?® cho hiéu qué thap nhat. Két
qua cho thay, mat do wong c6 anh huoéng dang ké
dén cac chi tieu tang trudong, ty lé song va do
déng déu kich thudc cta ca. FCR c6 xu huong
tang & mat do cao (FCR = 1,78 & mat do 150
con/m°).

LOI CAM ON
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Hoan thién cong nghé sdn xudt giong va nudi
thuong phidm cd trdp vdy vang (Acanthopagrus
latus) trong ao va long duwoc Bo Nong nghiép va
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trong cam on Bo Nong nghiép va Mor truong, Vu
Khoa hoc va Cong nghé, can bo giang vién Co s
I, Truong Cao ding Kinh té, Ky thuat va Thuy sdn
da ho tro trong qud trinh nghién citu.
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EFFECT OF STOCKING DENSITY ON THE NURSING EFFICIENCY OF YELLOWFIN SEABREAM
(Acanthopagrus latus) DURING SEED STAGE

Nguyen Van Quyen', Kim Van Van?, Thai Thanh Binh*

! Fisheries and Technical Economic College

? Faculty of Fisheries, Vietnam National Uviversity of Agriculture
Abstract

Yellowfin seabream (Acanthopagrus latus) is a highly valuable economic species widely cultured
in brackish water regions of Northern Vietnam. However, the supply of juveniles primarily relies
on wild catching exploitation. The study evaluated the effects of different yellowfin seabream
stocking densities (50, 100 and 150 fish/m?) on the growth rate, survival rate, uniformity and food
consumption coefficient of fingerlings from 3 - 4 cm to 6 cm. The experiment was set up in nine
net cages (3 m x 2 m x 1.5 m) placed in a 2,000 m2 pond covered with shading nets. There were
three replicates for each treatment, and the rearing period was 45 days. Fish were fed with
commercial feed (Inve G12) at 8% of their body weight per day, with periodic vitamin C
supplementation (one time/week with 250 mg/kg of feed) to enhance disease resistance. The
results showed that stocking density significantly affected the growth performance, survival rate,
and size uniformity of the fish. A stocking density of 100 individuals/m?3 yielded optimal growth
performance and survival rates. In contrast, the density of 150 individuals/m3 resulted in the
lowest performance. The feed conversion ratio (FCR) tended to increase at the highest density,
reaching 1.78. This study provides important scientific evidence for determining appropriate
stocking densities, contributing to improved production efficiency and the sustainable
development of yellowfin seabream aquaculture in Vietnam.

Keywords: Acanthopagrus latus, FCR, stocking density, survival rate.
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TOI UU HOA MAT B0 VA NHIET B0 LUU GIU
SONG MUC NANG (Sepia spp.) THUONG PHAM
BANG PHUONG PHAP DAP UNG BE MAT
Pham Vin Long" ", Nguyén Phuéc Triéu!, Vo Thi Thanh Van!

1 Phan vién Nghién cuu Hai san phia Nam, Vién Nghién cuu Hai san

TOM TAT

"Email- longrimf@gmail.com

Nghién ctru nham xac dinh mat do va nhiét do t6i vu dé luu gitt song muc nang (Sepia spp.)
thuong phdm, gép phan nang cao hiéu qua bao quan va gia tri kinh té. Thi nghiém tién hanh & 2
giai doan (quy mo thi diém va thuc nghiém) voi cac mirc mat do 10, 15, 20 kg/500 L va nhiét do
21, 24, 27°C. Phuong phap dap tng bé mat (RSM) duoc stt dung dé€ phan tich anh hudng va xac
dinh gié tri t6i vu. Két qua cho thdy, ca mat do va nhiét do déu anh hudéng dang ké dén ty lé song
(p < 0,05), trong d6 mat do cé tac dong manh hon. Ty lé song cao nhat (100%) dat duoc & 10
kg/500 Lva 21, 24°C, trong khi mat d¢ va nhiét do cao (20 kg/500 L; 27°C) déng thoi lam giam ty
lé song xuong 71,4 - 78,6%. Mo hinh héi quy bac hai xac dinh mat d6 va nhiét do t6i wu lan luot 1a
17,9 kg/500 L va 22,8°C gitp duy tri ty 1é song trén 85% trong qua trinh luu gitr. Két qua nay 1a co
s& dé dé xay dung quy trinh cong nghé leu gitt séng muc nang tng dung vao thuc tién san xuat

tai nhitng co s kinh doanh, tiéu thu muc song.

Tte khéa: Muc nang, leu gity song, mat do, nhiét do, phurong phap dap tng bé mat.

1. BAT VAN BE

Muc nang (Sepia spp.) thuoc nhom dong vat
chan dau (Cephalopoda) cé gid tri sinh thai va
kinh té cao, goép phan quan trong vao nguédn loi
thiy san toan cau [1, 2]. Tai Viét Nam, muc nang
c6 17 loai [3], san luong khai thac muc nang hang
nam khoang 33.300 tan [4]. Hién nay, muc nang
thuong phdm chu yéu duoc bdo quan & dang wop
d4 voi gia tri kinh té thap, trong khi muc nang
s6ng c6 gia cao gap 2 - 3 lan [5].

Trong qua trinh luu gitr song, mat do va nhiét
do 1a 2 yéu to quyét dinh ty lé song ctia muc. Cac
nghién ctu trudce day chi ra rang, muc 1a loai bién
nhiét, toc do trao doi chat tang khi nhiét d6 nuoc
tang, anh hudng dén ting trudong, nhu cau dinh
duong va tudi tho trong diéu kién nuoi nhot [6 - 9].
béng thoi, mat do cao lam ting canh tranh, gidm
hiéu qua tiéu thu thirc an va kéo theo ty 1é song
thap hon, trong khi mat do vira phai giup duy tri su
song tot hon [6, 10]. Do do, viéc xac dinh mat do
va nhiét do phu hop 1a yéu cau quan trong trong
bao quan muc song.

bé t6i wu hoa dong thoi cac yéu to nay, cac
phuong phap thong ke tién tién can duoc ap dung

nham tiét kiém chi phi thi nghiém va nang cao do
tin cay. Phuong phap dap ung bé mit (Response
Surface Methodology - RSM), duoc Box va Wilson
(1951) [11] dé xuat, cho phép xay dung mé hinh
hoi quy bac nhat hoac bac hai dé phan tich anh
hudng va twong tac gitta cac yéu t6 thi nghiém.
Phuong phap nay da duoc tng dung rong rai trong
linh vuc cong nghé thuc phdm va nuoéi trong thiay
san nho kha nang xac dinh nhanh diéu kién toi vu
[12, 13].

Xuat phat tir thuce tién do, nghién ctu nay duoc
thuc hién nhidm xac dinh dong thoi mat do va
nhiét do t6i wu cho qua trinh lueu git song muc
nang thuong phdm. Két qua sé gép phan nang cao
ty lé song, gia tang gia tri kinh t€ va dap tng nhu
cau thi truong vé san phdm hai san song chat
luong cao.

2. PHUONG PHAP NGHIEN CUU

2.1. Thoi gian va dia diém nghién ciru

Nghién cttu duoc thuc hién gom 2 giai doan,
trong d6 giai doan 1 (quy mo thi diém) duoc thuc
hien tir thang 02/2023 dén thang 4/2023 tai
phuong Phudc Thang, thanh phé Hé Chi Minh;
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giai doan 2 (quy mo thuc nghiém) duoc thuc hién
tr thang 7/2024 dén thang 11/2024 tai xa Binh
Chanh, thanh ph6 H6 Chi Minh.

2.2. Déi trong nghién ctru

Muc nang (Sepia spp.) duoc thu thap va luu
gitt song tur tau khai thac nghé long bay tai ving
bién Bong Nam bo. Muc nang sau khi khai thac
duoc van chuyén song vé dia diém nghién cttu va
tién hanh lya chon muc thi nghiém dua trén cac
tiéu chi sau: (+) Kich co: Khoi luong tir 500 - 900
g/con; (+) Chat luong cdm quan muc séng (ban
dau): Mau sac: Tuoi sang, cac sac to va hoa van ro
rang, khong bi tray xudc, tén thuong da va vay;

BON CHUA 3m*- CAPNUGC

trang thai: Muc khée manh, boi 16i binh thuong,
khong bi mat can bing trong nuoc, phan tmg nhay
v6i cac tac dong ctia con nguoi.

2.3. Thiét bi phuc vu nghién cttu

He thong bé phuc vu nghién ctu gom: Bé
chtra va xtt ly nuoc 3.000 lit (x 2 bé); bé luu gitr
song muc 1.000 lit (x 7 bé). Thiét bi van hanh he
thong luu gitt muc: May loc tach dam Skimmer; hé
thong lam lanh nuéc bién cong suat 1,5 HP; hé
thong suc khi, hé thong cap thoat nudc tuan hoan.
So d@6 heé thong bé thi nghiém duoc thé hién &
hinh 1.

ONG CAP OXY TAD BOT KHi

BON CHUA 1m*- CHUA MUC

BON CHUA 3m’~ BON XU LY CLORIN

Hinh 1. So @6 hé thong bé thi nghiém

Nguoén nudc bién dé luu gitt muc c6 do man 28
- 35%0, duoc cung cap tir cac cd sé cung cap nudc
bién, chat luong nudc cap dam bao theo quy chuin
vé chat luong nudc mat diung cho muc dich bao vé
doi song thuy sinh. Mot s6 thong s6 co ban nhu:
pH 6,5 - 8,5; oxy hoa tan (DO) >4 mg/L; nitrit (N-
NO,) < 0,02 mg/L; nitrat (N-NO;) < 5 mg/L;

amoni (N-NH,") <1 mg/L [14]. Muc mudc cip vao
moi bé thi nghiém 1a 500 L/bé.

2.4. Phuong phép b tri thi nghiém

Phuong phap dap tmg bé mat (Response
surface methodology - RSM) duogc st dung voi 2
thong s6 can duoc khao sat 1a: Mat do luu gitt (X,)
va nhiét do nuoc (X,) dé toi vu hoa ty 1é song, thoi
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gian luu gitt song muc. Thi nghiém duoc thiét ké
theo mo6 hinh phttc hop trung tim theo Box va
Wilson (1951) [12], v6i 2 nhan t6 (mat d9, nhiét

do) va 3 muac do: Mirc trung tam (0), muc thap (-
1), muc cao (+1). Cac nhan t6 va muic do khao sat
cho timg d6i twong muc duoc thé hién & bang 1.

Bang 1. Cic nhan t6 va mic do khao sat trong thi nghiém hru gitr song

Mitc d6 khao sat
Nhan to Ky hiéu
-1 0 +1
Mat d6 luu gitr X, 10+0,1 15+0,1 20+ 0,1
Nhiét do nudc X, 21+1 24+1 27+ 1

Thi nghiém luu gitt song muc nang st dung 2
muc nhiét d6: 21+ 1°Cva 27+ 1°C, véi mat do 10 +
0,1 kg/500 L va 20 + 0,1 kg/500 L. Thi nghiém
duoc thiét ké theo mo hinh phic hop trung tam,
gom 2 giai doan (Bang 2). Trong do:

- Giai doan 1 (quy mo thi diém): Puoc thuc
hién nham danh gia su phu hop ctia mé hinh, gém:
7 don vi thi nghiém v6i 5 nghiém thic trén moi

loai muc, trong d6 nghiém thic tam (15 + 0,1
kg/500 L; 24 + 1°C) duoc lap lai 3 lan.

- Giai doan 2 (quy mo thuc nghiém): Puoc thuc
hién nham x4c dinh gia tri mat do (X- Mat do) va
nhiét do (X,- Nhiét do) t6i vu cho qua trinh luu git
s6ng muc, gém: 11 don vi thi nghiém tuong tng voi
9 nghiém thtc, trong d6 nghiém thic tam (15 + 0,1
kg/500 L; 24 + 1°C) duoc lap lai 3 1an.

Bang 2. Ma tran thi nghiém lueu gitt s6ng muc

Giai doan Don vi thi nghiém Nghiém thic Mat d6 (kg/500 L) Nhiét do (CC)
1 1 10+ 0,1 21+1
2 2 20+0,1 21+1
3 3 10+0,1 27+1
Giai doan 1 4 4 20+£0,1 27+1
) ) 15+0,1 24+1
6 ) 15+0,1 24+1
7 ) 15+0,1 24+1
Giai doan 2 1 1 10+ 0,1 21+1
2 2 10+ 0,1 24+1
3 3 10+0,1 27+1
4 4 15+ 0,1 21+1
) ) 15+0,1 24+1
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Giai doan Dbon vi thi nghiém Nghiém thtc Mat d6 (kg/500 L) Nhiet do (°C)
6 ) 15+0,1 24+1
7 ) 15+0,1 24+1
8 6 15+0,1 27+1
9 7 20+0,1 21+1
10 8 20+0,1 24+1
11 9 20+£0,1 27+1

He thong lam lanh nudc bién va may loc tach
dam Skimmer duwoc van hanh lién tuc trong qua
trinh thi nghiém. Ché d¢ cho an déng nhat cho tat
ca nghiém thtrc voi cac loai thirc dn gdom tom thé
tuoi va ca tuoi. Tan suat cho an tir 1 1an/ngay vao
buéi sang (7 gio), khiu phan an 3 - 5% khoi luong
than, thitc an thira duoc xi - phong va kiém tra khoi
luong.

Cac yéu t6 moi truong gom: pH, DO,
NH,;/NH,", NO,, NO;, COD duoc kiém tra voi tan
suat 1 lan/ngay va duoc kiém soat dudi nguong
chiu dung cho phép ctia muc, gbm: Do man 28 -
35%o; pH 7,8 - 8,2; DO 6 - 8 ppm; NH; < 0,1 mg/L, N-
NO; < 20,0 mg/Lva N-NO, < 0,1 mg/L [6]. Khi cac
yéu t6 moi truong dat t6i gioi han cho phép, tién
hanh thay nuoc tir 10 - 20% luong nudc trong bé, su
chénh léch nhiét do gitta nudc cap vao va nudc
trong bé khong qua 1°C va do man khong qua 2%o.

2.5. Phuong phap thu thap vaxi Iy sé lieu

Muc duoc ghi nhan s6 luong va khéi luong
dau vao khi bat dau thi nghiém va sau khi thi
nghiém két thuc. Cac ca thé muc chét trong qua
trinh luu gitt ciing duoc ghi nhan khoi luong. Muc
duoc can bang can dién tir. Mot s6 cong thic tinh
duoc st dung nhu:

- Ty lé song ctia muc trong qua trinh luu git
duoc tinh bing cong thic:

Ty 1é séng (%) = % x 100

Trong do: SL, 1a s6 lwong muc ban dau (ca
thé); SL, 1a s6 luong muc con lai khi két thuc thi
nghiém (c4 thé).

- Phuong trinh héi quy téng quat theo mo hinh
dap ung bé mat co dang [13]:

y= 180 Al ZLl ﬁzX: +Ef:=lv8€'ix: : t Eff=1 ;BUXI"J{I’ te

Trong d6: Y la gia tri ly thuyét theo mo hinh
(ty le song ctua muc); B, l1a hang s6 hoac hé s6
chan; B;va B, 1an luot 1a 1a hé s6 ctia phuong trinh
bac tuyén tinh va bac hai ctia bién X, B; 1a cac hé
sO trong cac bién tuong tac; € 1a sai so.

Dit lieu duoc luu trit va xit Iy bang phan mém
Microsoft Excel 365. Phan tich thong ké mo ta,
bao gém ty 1é phan trim, trung binh va do lech
chuin, duoc stt dung dé so sanh ty lé song cua
muc giita cac nghiém thitc. Phan mém R (phién
ban 4.4.2) duoc dung dé phan tich s6 liéu, trong do
g06i "rsm" ho tro thiét ké thi nghiém va ap dung
phuong phap dap ing bé mat nhim xac dinh mat
do va nguong nhiét do t6i wu cho qua trinh luu gite
muc song [15].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty 1é song cia muyec thi nghiém

Két qua thi nghiém leu gitt song muc nang
cho thay, ty 1é song ctia muc nang giam khi mat do
va nhiét do tang. O quy mo thi diém, nghiém thic
(NT) 1 c6 ty le song cao nhat dat 100% voi mat do
va nhiét d¢ thap nhat (10 kg/500 L va 21°C). Ty le
song giam dan & NT3, NT5, NT2 1an luot 1a 92,9%,
89,2% va 81,5%. NT4 c6 ty lé song thap nhat dat
72,4%, voi mat do va nhiét do luu gitt cao nhat (20
kg/500 L va 27°C). Tuong tu, & quy mo thuc
nghiém ty 1¢ song cao nhat (dat 100%) & NT1 (10
kg/500 L va 21°C) va NT2 (10 kg/500 L va 24°C)
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voi diéu kién nhiet do va mat do thap nhat, trong 27°C) ty lé song dat duoc thap nhat, lan luot la
khi d6 & diéu kién nhiét do va mat do cao hon & 71,4% va 78,6% (Bang 3).
NT6 (15 kg/500 L va 27°C), NT9 (20 kg/500 L va

Bang 3. Ty lé s6ng ctia muc nang thi nghiém

n biéu kién thi nghiém o
Giai doan Ngh/lem IGT}OI luong trun*g Ty 1é song
thic binh (kg/con) %)
Mat do (kg/500 L) | Nhiét do (°C)
1 10+0,1 21+1 0,69 + 0,09 100
2 20+ 0,1 21+1 0,74 £0,10 81,5
Thi diém 3 10+£0,1 27+1 0,72 + 0,09 92,9
4 20+ 0,1 27+1 0,70 + 0,08 72,4
5 15+0,1 24+1 0,70+ 0,10 89,2
1 10+0,1 21+1 0,73£0,09 100,0
2 10+£0,1 24+1 0,68 0,10 100,0
3 10+£0,1 27+1 0,74 +0,12 92,9
4 15+0,1 21+1 0,74 +0,11 85,0
Thye 5 15+0,1 2%+ 1 0,72 +0,10 81,0
nghiém
6 15+0,1 27+1 0,72 + 0,09 71,4
7 20+0,1 21+1 0,72 + 0,08 85,7
8 20+ 0,1 24+1 0,72 + 0,08 82,1
9 20+0,1 27+1 0,72+0,10 78,6

Ghi chu: *Khoi lrong trung binh khac biét khong co y nghia thong ké giita cac NT (turkey; p >0,05).

Két qua & ca 2 quy mo thi nghiém cho thdy, viéc ting mat do tir 10 + 0,1 kg/500 L (NT1) lén 20
mat do cao lam giam ti lé song cia muc nang ngay + 0,1 kg/500 L (NT2) da lam ty lé song gidm manh
ca trong diéu kien nhiét do thuan loi. O quy mo thi  tir 100% xudng 81,5%. O quy mo thuc nghiem, xu
diém, khi nhiét do duoc gitt 6n dinh & 21 + 1°C, hudng nay lap lai: Cac NT c6 mat do trung binh va
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cao (15 - 20 kg/500 L) déu ghi nhan ty lé song
thap hon dang ké so voi mat do thap, ngay ca khi
nhiét do & mutc thap (21 -24°C).

Nhiét do ciing cho thay tac dong bat loi doi voi
ty le song, tuy nhién mtc anh hudéng thap hon so
voi mat do. Khi mat do duwoc gitt c6 dinh & mtc
thap (10 + 0,1 kg/500 L), viéc tang nhiét do tir 21 +
1°C (NT1) lén 27 + 1°C (NT3) & quy mo thi diém
lam ty lé s6ng giam tir 100% xuoéng 92,9%. Tuong
tu, & quy mo thuc nghiém, NT3 (10 kg/500 L,
27°C) van dat ty le song tuong do6i cao (92,9%), cao
hon dang ké so voi cac NT c6 ciing nhiét do nhung
mat do cao hon (15-20 kg/500L).

Khi ca mat do va nhiét do déu & muc cao, tac
dong bat loi doi voi ty 1é song tré nén ro rét nhat.
O quy mo thi diém, NT4 (20 + 0,1 kg/500 L; 27 +
1°C) ghi nhan ty lé séng thap nhat chi dat 72,4%. O
quy mo thuc nghiém, NT6 (15 kg/500 L; 27°C) va
NT9 (20 kg/500 L; 27°C) dat ty lé song lan luot 1a
71,4% va 78,6%. Nhu vay, su tac dong dong thoi cua
2 yéu t6 bat loi (mat do va nhiét d¢ ting cao) lam
tang nhanh tac dong tiéu cuc 1én muc nang, ty 1é
song giam manh hon so voi chi gia ting mot yéu to
don 1é (méat do hoac nhiét do).

Céac nghién ctu treoc day cho thay, dién tich
day bé rong, mat do thap cé thé thuc diy su tang
trudng va ty 1é séng ctia muc nang cao hon [6]. O
loai muc nang (S. pharaonis) khi nu6i & mat do cao

gay ra canh tranh vé thic 4n, lam giam hiéu qua
tiéu thu thirc an dan dén sinh truong cham so voi
nudi & mat do thap [10]. Muc nang 1a loai bién
nhiét, nén su thay déi nhiét do luu git anh hudéng
truc ti€p dén kha nang thich nghi va toc do trao
déi chat, tir do tac dong dén ty 1é song [6]. Dai voi
muc nang (S. officinalis) mic do tiéu thu oxy tang
lén khi nhiét do ting, voi moi 10°C ting tuong tmg
voOi muc tang khoang 2,0 - 2,3 1an [16]. Déi voi muc
nang van hé (S. pharaonis), & nhiét do 25 - 28°C c6
tudi tho trung binh 1a 271 ngay, trong khi d6 &
21°C 1a 374 ngay [17]. Diéu nay cho thay, luu gitr
muc nang song & mat do cao c6 thé lam giam ty lé
song. Tuy nhién, néu duy tri nhiét do nuoc thap
hon so v6i moi truong tu nhién, toc do trao doi
chat sé giam, gitp han ché tac dong tiéu cuc cua
mat do cao, tir d6 ting kha nang luu trix voi mat do
16n hon va duy tri ty lé song cao trong suot qua
trinh bao quan.
3.2. Kiém dinh sy phit hop ctia mé6 hinh

Phan tich mo hinh tuong quan cho thay, yéu
t6 mat do va nhiét do leu gitr cé su tuong quan kha
chat ché voi ty 1é song clia muc nang voi he s6 R? =
0,9473. Piéu nay dong nghia voi viec mo hinh giai
thich duoc khoang 94,73% bién dong ctia ty 1é song
thong qua 2 bién doc lap 1a mat do va nhiét do. Gia
tri p (p-value) 1a 0,002776 cho thay, mo hinh téng
thé c6 y nghia thong ké cao (Bang 4 va hinh 2).

Bang 4. Két qua phan tich su trong quan giira cic yéu t6 quy mé thi diém

Thong so Heé s6 woc luong Giatrit Pr (> Itl)
He s6 chan 149,42840 14,0039 0,0001508
X,;- Mat @o -1,94809 -7,8298 0,0014366
X,- Nhiét do -1,35088 -3,2577 0,0311491
R? 0,9473
R?hiéu chinh 0,921
Giatrip 0,002776

Ghi chu: Mitc y nghia: <" 0,001; “” 0,01; “0,05; *°0,1; “™’: Khong y nghia.

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

53



KHOA HOC & CONG NGHE

O (o]
0O — = Lo I ]
& &
% (=] % o | [ ] ’
2 2 o
tg s -48 s | [ ]
@ © @ ©
T g [ =T
| |
r— [
I [ I I I [ I [ I [ I I T
10 12 14 16 18 20 29 2 23 24 25 26 27
Mat dd (kg/500L) Nhiét do (°C)

Hinh 2. D6 thij twong quan giita gitta cac yéu t6 quy mo thi diém

Két qua phan tich dap tmg bé mat (RSM) sit tri Pr(> F) = 0,002776 < 0,05 ching t6 mo6 hinh FO
dung mo hinh bac nhdt (First Order — FO) cho co y nghia thong ké cao, tirc 1a moi quan hé tuyén
tinh gitta hai bién doc lap (mat do, nhiet do) va

thay, 2 yéu t6 mat do va nhiet do déu co anh ’ i .
bién phu thudc (ty 1é song) la dang ké (Bang 5).

huong dang ké dén ty lé song ctia muc nang. Gia
Bang 5. Két qua phan tich ANOVA quy moé thi diém

Bacte | Téng binh | Trung binh binh
Thong so do phuong sai | phuongsaisé | GiatriF | Pr GF)
(DY) | s6 (Sum Sq) (Mean Sq)

FO (X -Mat do, X,-Nhiét do) 2 445,20 222,601 35,9590 | 0,002776
Residuals (phan du) 4 24,76 6,190
Lack of fit (kiém dinh sy khong |, 12,17 6,087 0,9672 | 0,508335 | ™
phu hop)
Pure error (16i ngau nhién) 2 12,59 6,294

Ghi chu: Mitc y nghia: “" 0,01; ‘™’ Khong y nghia.

Kiém dinh su khong phu hop (Lack of fit) woc lwong mat do va nhiét do toi wu trong qua
khong c6 y nghia thong ké (Pr > F) = 0,508335 >  trinh ltu gitr song muc nang.

0,05), nghia 1a khong c6 bang ching thong ke vé 3.3. T6i vu héa nhiét do va mat do luu gitr
su sai lech dang ké gitta mo hinh du doan va dit  sdng muc
lieu thuc t€. Mo hinh phu hop véi dir liéu thi Viéc t6i wu hoa quy trinh luu gitt song muc

nghiém va khong bo sot cac xu huong quan trong. nang thong qua viéc toi wu mat do va nhiét do luu
biéu nay chimg t6 mo6 hinh phu hop @€ st dung gitt muc, dudi diéu kién cac yéu t6 khac khong
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thay d6i (thic an, ché do cham sdéc, moi truong
noi luu git), dit liéu duoc phan tich dua trén két
qua thuc hién cta 2 giai doan (quy mo thi diém va
thuc nghiém). Két qua phan tich twong quan cho
thdy, mo hinh héi quy gitra mat do - nhiét do va ty
l¢ song c6 y nghia thong ké voi gia tri p =
0,000456 < 0,05 va hé s6 tuong quan twong doi
cao (R* = 0,901; R? hiéu chinh = 0,835), cho két

qua bién thién ty lé song tir 83,5 - 90,1% - chimng to
mo hinh phu hop. Phuong trinh tuong quan gitra
mat do - nhiet do vai ty 1é song ctia muc nang c6
dang nhu sau: Y = -152,666133 - 9,978722X, +
28,872534X, - 0,016040X,X, + 0,288529X,*> -
0,627101 X,2. Trong do: Y 1a ty 1é song ctia muc
nang, X, la mat d¢ va X, 1a nhiét d¢ luu gitt (Bang
6 va hinh 3).

Bang 6. Két qua phan tich tuong quan gitta mat do, nhiét d¢ voi ty 1é song muc nang

Thong so6 Heé s6 uoc luong Giatrit Pr (>ltl)
He s6 chan -152,666133 -1,1469 0,281014 s
X,;- Mat do -9,978722 -3,0073 0,014779
X,- Nhiét do 28,872534 2,5033 0,033680
XX, -0,016040 -0,1853 0,857072 s
X2 0,288529 3,3587 0,008407
X,? -0,627101 -2,6280 0,027450
R? 0,901
R?hiéu chinh 0,835
Giatrip 0,000456

Ghi chu: Mutc y nghia “” 0,01, “*0,05; <’ 0,1; “*’: Khong y nghia.

Két qua phan tich hoi quy cho thay, mat do
luu gitt (X,) c6 tac dong tiéu cuc ro rét dén ty lé
song ctia muc nang, voi hé so uoc luong -9,978722
va gia tri p = 0,014779 (< 0,05). Diéu nay c6 nghia
la khi mat d¢ ting them 1 kg/500 L, ty lé song
trung binh gidm gan 10%. Bén canh do, thanh phan
bac hai ctia mat do (X,2) c6 hé s6 duong 0,288529
va p = 0,008407 (< 0,01) cho thdy, mé6i quan hé
khong hoan toan tuyén tinh va ton tai mot mic
mat do t6i wu trong pham vi khéao sat. Thuc té, &
mat do thap (10 + 0,1 kg/500 L), ty lé song dat

muc cao nhat (100%), trong khi & mat do cao nhat
(20 = 0,1 kg/500 L), ty 1é song chi con 81,5% ngay
ca khi nhiét do & mturc toi wu.

Nhiéet do luu gitt (X,) thé hién tac dong hai
chiéu dén ty lé song. He s6 tuyén tinh cta nhiet do
la 28,872534 voi p = 0,033680 (< 0,05) cho thay,
trong pham vi nhiét d¢ théap, viéc tang nhiét do
giup cai thién ty lé song. Tuy nhién, thanh phan
bac hai (X,? co6 he s6 am -0,627101 voi p =
0,027450 (< 0,05), chung té khi nhiét d6 vuot qua
nguong toi wu, ty 1¢ song gidm ro rét. Thuc té &
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quy mo thuc nghiém, khi luu gitt muc nang & mat
do6 10 + 0,1 kg/500 L, tang nhiét do tir 21 + 1°C lén
27 + 1°C lam ty lé song giam tir 100% xuong 92,9%.

Nhiét d6 (°C)

Két qua nay phan anh moi quan hé dang parabol
gitta nhiét do va ty lé song, voi mot diém cuc dai
nhiét do t6i wu nim trong khoang 22 - 24°C.
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Hinh 3. Do thj twong quan gitta mat d¢ - nhiét do véi ty 1é séng ctia muc nang

Su tac dong két hop gitta mat do va nhiet do
thong qua viéc phan tich thanh phan tuong tac
(X;X,), he s6 uoc lwong -0,016040 voi p = 0,857072
(> 0,05), tac dong tuong tac gitta mat do va nhiét
do khong c6 y nghia thong ke. Diéu nay ham y
rang, anh huéng ctia mat do va nhiét do dén ty lé
song cht yéu mang tinh doc lap; nghia 1a su thay
doi ctia mot yéu to khong lam thay ddi dang ké tac
dong cta yéu to con lai. Két qua 2 dot thi nghiém &
mat do cao (20 + 0,1 kg/500 L), ty l¢ song luon
thap hon 82% du nhiét do & muc thap (21 + 1°C)
hay cao (27 + 1°C). Nguoc lai, & mat d¢ thap (10 £
0,1 kg/500 L), ngay ca khi nhiét d6 cao (27 +1°C),
ty lé song van duy tri & mutrc 92,9%, cao hon ro rét

so voi tat ca cac nghiém thitc c6 mat do trén 15 +
0,1 kg/500 L.

Két qua phan tich dap tmg bé mat (RSM) bang
mo6 hinh bac hai (SO - Second Order) cho thay,
mat do va nhiet do luu gitr anh huéng dang ké dén
ty lé song ctia muc nang & muc y nghia rat cao
(PrGF) = 6,20 x 10° < 0,001). Diéu nay déong nghia
v0Oi viéc ca 2 yéu t6 nay dong vai tro quyét dinh
trong viéc duy tri ty 1é song khi luu gitt song muec.
Thanh phan bac hai cia mo hinh (PQ - Pure
Quadratic) cting c6 anh huong dang ké voi Pr(GF)
= 0,01883 (< 0,05) cho thdy moéi quan heé giita cac
bién doc lap va ty lé song mang tinh phi tuyén cé
thé tén tai mot gia tri t6i uwu. Két qua phan tich
duoc thé hién ¢ bang 7 va hinh 4.

Béng 7. Phan tich ANOVA anh hudng mat d va nhiét do lén ty & song ctia muc nang

Bac tur Téng binh | Trung binh binh
Thong so d0. O f) phuong sai phuong sais6 | GiatriF | Pr GF)
s6 (Sum Sq) (Mean Sq)
SO (X;- Mat do, X,- Nhiét o) 2 923,35 461,67 34,2434 | 6,20e-05 |
['WI (X;- Mat do, X,- Nhiét do) 1 0,46 0,46 0,0344 0,85707 ns
PQ X;- Mat do, X,- Nhiét do) 2 171,99 86 6,3785 0,01883
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Residuals (phan du) 9 121,34 13,48
Lack offit (kiém dinh su 3 29,59 9,86 0,6449 | 0,61395 | ™
khong phu hop)
Pure error (16i ngau nhién) 6 91,75 15,29

Ghi chu: Mitc y nghia: <" 0,001; “” 0,01, “0,05; *°0,1; “*’: Khong y nghia

Kiém dinh su pht hop ctia mé hinh thong qua
phan tich Lack of Fit cho két qua Pr(>F) = 0,61395
(> 0,05), chting t6 moé hinh khong cé dau hiéu sai
léch so véi dit lieu thuc nghiém. Diéu nay c6 nghia
1a m6 hinh bac hai duoc xay dung mo ta tot moi
quan hé gitta mat do, nhiét do va ty lé song, déong
thoi co thé sit dung dé du doan chinh xéac trong
pham vi khao sat.

Phan tich t6i wu hoa trén moé hinh cho thay,
gi4 tri nhiét do va mat do toi wu trong quy trinh luu

gitt muc nang lan luot 1a 17,9 kg/500 L va 22,8°C
(Hinh 4). O diéu kién nay ty 1é s6ng clia muc nang
luu triv dat > 85% (Hinh 3). Pay la muc giap duy tri
su can bang hop ly giita ty 1é song cao, khéi luong
muec c6 thé luu gitr va hiéu qua van hanh quy trinh.
Viéc lua chon gia tri ndy khong nhiam dat ty lé
song cao nhat tuyét doi, ma dé dat hiéu qua téng
thé: Tan dung tot sttc chira bé, giam chi phi van
hanh (nuoc, nang luong lam mat) va van duy tri ty
lé song cao, 6n dinh.
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Hinh 4. D6 thij phan tich gia tri t6i tru luu giir song muc nang

4. KET LUAN

Ca 2 yéu to mat do va nhiét do déu tac dong
manh dén ty lé séng ctia muc nang trong qua trinh
lwu gitt, trong d6 mat d6 anh hudng 16n hon. Viéc
duy tri nhiét do nudc thap hon so véi moi truong
tw nhién gitp giam toc do trao déi chat, han ché
tac dong bat loi ctia mat do cao, qua d6 cho phép
luu gitt & mat do 1on hon ma van duy tri ty 1é song
cao trong suo6t qua trinh bao quan.

Két qua nghién cttu xac dinh rang, mat do 17,9
kg/500 L két hop voi nhiét do 22,8°C 1a diéu kién
toi vu dé duy tri ty 1é song cua muc nang (Sepia

spp.) thuong pham trén 85% trong suot thoi gian
luu gite. Pay la co s& khoa hoc quan trong cho viéc
xay dung quy trinh cong nghé lwu gitt song muc
nang, cé thé ap dung trong thuc tién san xuat va
kinh doanh muc song.
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OPTIMIZATION OF STOCKING DENSITY AND HOLDING TEMPERATURE FOR LIVE STORAGE
OF COMMERCIAL CUTTLEFISH (Sepia spp.) USING RESPONSE SURFACE METHODOLOGY

Pham Van Long’, Nguyen Phuoc Trieu’, Vo Thi Thanh Van'
1South Research Sub - Institute for Marine Fisheries, Research Institute for Marine Fisheries
Abstract

The study aimed to determine the optimal stocking density and holding temperature for live
storage of commercial cuttlefish (Sepia spp.), thereby enhancing preservation efficiency and
economic value. The experiment was conducted in two stages (pilot and practical scale) with
stocking densities of 10, 15, 20 kg/500 L and temperatures of 21, 24, 27°C. Response Surface
Methodology (RSM) was applied to analyze the effects and identify optimal values. Results
showed that both density and temperature significantly affected survival rates (p < 0.05), with
density having a stronger influence. The highest survival rate (100%) was achieved at 10 kg/500 L
and 21 or 24°C, while high density and high temperature (20 kg/500 L; 27°C) together reduced
survival to 71.4 - 78.6%. The second-order regression model identified optimal density and
temperature at 17.9 kg/500 L and 22.8°C, respectively, which maintained survival rates above 85%
during storage. These results provide the basis for developing a live storage technology process
for cuttlefish, applicable in practical production at facilities engaged in the trade and consumption
of live cuttlefish.

Keywords: Cuttlefish, live storage, stocking density, temperature, response surface methodology.
Ngay nhan bai: 5/7/2025

Ngay chuyén phén bién: 28/8/2025

Ngay thong qua phan bién: 12/9/2025

Ngay duyét ding: 16/9/2025

NONG NGHIEP VA MOI TRUONG - THANG 10/2025 59



KHOA HOC & CONG NGHE

NGHIEN CUU THUC TRANG NHIEM KY SINH TRUNG O
MOT SO LOAI CA BIEN TiNH NGHE AN
Truwong Thi Thanh Vinh" ", Nguyén Manh Huing? Ping Thij Lua3
Vien Nong nghiép va Tai nguyén, Truong Pai hoc Vinh

“Viéen Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

TOM TAT

*Vien Nghién ciru Nudi trong Thuy san 1
"Email- thanhvinhtruong @gmail.com

Téng s6 447 mau ca bién thuoc 45 loai, 24 ho va 7 by duoc thu thap tai viung bién tinh Nghé An dé
tién hanh m6 kham, xét nghiém tim ky sinh triing. Trong do6, bo ca Vuoc (Perciformes) da dang
nhat, vdi 34 loai thuoc 18 ho. Tiép theo 1a bo ca Doi (Mugiliformes) voi 5 loai thuoc 1 ho; bo ca
Trich (Clupeiformes) voi 2 loai thudc 1 ho, cac b con lai chi ghi nhan 1 loai. Két qua khéo sat
cho thdy, c6 37 loai ca (82,22%) nhiém it nhat mot loai ky sinh trung. Cé 325 mau ca (72,71%)
nhiém tir 1 - 4 nhom Ky sinh tring. Trong do, san 14 don chi (Monogenea) va san la song chu
(Trematoda) 1a phd bién nhat, véi ti 1é nhiém lan luot 1a 30,43% va 20,81%. Cac nhom khac gom:
Giap xac ky sinh (Crustacea), giun tron (Nematoda) va giun dau gai (Acanthocephala) c6 ty 1é
nhiém tuong tng la 13,42%, 6,94% va 1,12%. Cuong do nhiém trung binh 1a 7,58 ky sinh trung/ca
nhiém. Trong do, nhom san 14 don cht cé cuong do nhiém cao nhat (8,82 san/ca), tiép dén la
giun tron (8,65 giun/ca), san 14 song cht (7,98 san/c4), giap xac (4,03 ca thé/ca) va thap nhat 1a

giun dau gai (2,40 giun/ca).

Tt khéa: Giun dau gai, giun tron, gidp xdc, san I4 don chu, sdn 14 song chu.

1. BAT VAN BE

Ky sinh trung (KST) ¢ ca bién la d6i tuong
nghién cttu quan trong do su da dang va chuyén
hoa cao ctia chung trong moi quan hé sinh thai
dac thu gitra vat cha va vat ky sinh. Cac loai KST
nay khong chi gay thiét hai lon trong nghé ca, dac
biét 1a nuoi trong thity san, ma con 1a yéu t6 nguy
co doi voi suc khoe cong dong khi con nguoi tiéu
thu nhitng san ph4m mang mam bénh KST cam
nhiém [1]. Ngoai ra, KST & ca bién cing c6 thé
duoc str dung nhu chi thi sinh hoc dé theo doi bién
doi khi hau va danh gia siec khoe moi truong [1].
Vi vay, cac nghién ctru vé nhom sinh vat nay hién
dang rat duoc quan tam.

Nhiéu nghién ctru vé khu hé KST ¢ ca bién da
duoc thuc hién tai cac ving bién trén thé gioi. Két
qua nghién ctu ctia Klimpel va cs (2009) [2] ghi
nhan trung binh 1,5 loai KST da bao trén moi loai
ca & vung bién sau Thai Binh Duong; Palm va Bray
(2014) [3] bao cao trung binh 2,2 loai KST trén

moi loai ca tai ving bién Hawaii. Theo Lim (1998)
[4], khu hé KST & khu vuc bién Dong rat phong
phu, riéng nhém san 1a don chit (Monogenea) uéc
tinh dat 3 loai trén moi vat chu ca.

Tai Viet Nam, cac nghién ctru vé KST & ca
bién duoc khoi dau tir nhitng nam 1950 thong qua
su hop tac gitta cac nha khoa hoc Viét Nam va Lién
X0 [5]. Nhitng nghién cttu nay da phat hién va mo
ta nhiéu giong va loai moi cho khoa hoc, voi hon
30 cong trinh dugc cong bo ctia Nguyen va cs
(2020) [6]. Nghién ctru cuia Arthur va Bui (2006)
[7] da cong bo danh muc 453 loai KST trén khu he
ca Viet Nam, bao gom cac nhom giun san, chan
khop va trung bao tir soi. Gan day, két qua nghién
ciu cua Nguyen va cs (2021) [8] ghi nhan duoc
268 loai giun san trén 213 loai cad nudc ngot va
nudc man. Riéng trong moi truong bién, két qua
nghién cttu cta Truong va cs (2022) [9] ghi nhan
498 loai KST trén 225 loai ca. Moi day nhat, Hoang
va cs (2024) [10] da nghién ctru khu hé KST tai
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khu vuc dao Cat Ba, két qua cho thay, 85% céac loai
ca duoc kiém tra da bi nhiém 162 loai KST. Tuy
nhién, s6 luong loai KST duoc ghi nhan van con it
so voi udc tinh, dac biet 1a tai khu vuc ven bién
mién Trung [8, 9].

Nghé An 1a mot tinh ven bién thudc ving Bac
Trung bo, c6 82 km b bién, 6 clta song va nhiéu
vung ring ngap man, voi 137 loai ca dac trung cho
khu hé cé4 vinh Bac bo [11]. Trong nhitng ndm gan
day, ha tang nuo6i trong thiy san tai tinh Nghé An
khong ngtmg duoc dau tuw, phat trién, gép phan
dua tinh tré thanh trung tam giong thily san man,
lo ctia khu vue Bac Trung bo va cac tinh phia Bac
[12]. Tuy nhién, cho dén nay van chua c6 cong
trinh nao diéu tra day da vé khu he KST trén ca
bién tai dia day. Vi vay, viec nghién ctru hién trang
nhiém KST trén ca bién ¢ ving bién Nghé An la
hét strc cap thiét. Két qua nghién cttu sé cung cap
dix liéu vé ty 1é nhiém va cuong do nhiém theo loai,
ho, bo ca, lam co s& khoa hoc cho cong tac quan ly
va phong tri bénh trong nu6i trong thiy san bién &
Viéet Nam noi chung va viing bién tinh Nghé An
noiriéng.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu va dinh loai mau ca

Cac mau ca duoc thu thap tai cac cang ca
thugc huyén Dién Chau (nay 14 xa Dién Chau), thi
x4 Hoang Mai (nay la phuwong Quynh Mai) va thi
x4 Ctra Lo (nay la phuong Cira Lo), trong giai doan
2019 - 2025. C4 duoc mua twoi song hodc bao quan
trong da lanh va van chuyén ngay vé phong thi
nghiém. Moi ca thé duoc dinh loai dén loai dua
theo cac tai lieu phan loai cia Allen (2009) [13],
Nguyén Khic Huong (2001) [14], Nguyén Nhat
Thi (1991) [15] va co s& dit lieu FishBase
(https://www.fishbase.se/).

2.2. Thu va bao quan méau ky sinh tring

Ca duoc mé kham va thu KST theo phuong
phap ctia Buchmann (2007) [16]. Bé mat co thé
(da, vay, vay, khoang miéng) duoc kiém tra truc
tiép dé phat hién KST. Cac co quan noi tang nhu:
Mang, da day, rudt, gan, co duoc tach roi va quan
sat duoi kinh lap soi néi Olympus SZ61 (d6 phong
dai tir 6,7 — 45 1an). Doi voi nhom trung bao tit soi,
dich mat va co ca duoc kiém tra dudi kinh hién vi

quang hoc Olympus CH40 (d6 phong dai tir 40 -
1.000 1an). Khi phat hién KST, ttmg nhom sé duoc
xtt ly theo phuong phap phu hop: Giun dau gai
duoc dé chét ty nhién réi bado quan trong ethanol
70%; cac nhom khac duoc c6 dinh bang formol 4%
nong truoc khi bdo quan trong ethanol 70% dé
phuc vu nghién ctu hinh thai. Mau phuc vu
nghién ctru sinh hoc phan tt duoc bao quan trong
ethanol 95%. T4t ca mau vat duoc luu trix tai Phong
KST hoc, Vién Sinh hoc, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

2.3. Phan tich s liéu

S6 lieu vé ty 1é nhiém va cuong do nhiém theo
ting loai vat cha duoc nhap va xtr ly bang phan
mém Microsoft Excel (version 2010). Ham héi quy
logistic duoc stt dung dé so sanh su khac biét (néu
c6) vé tinh trang nhiém KST theo cac bién so:
Loai, ho, b ca va cac dot thu mau. Gia tri P < 0,05
duoc xem 1a c6 y nghia thong ké.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pa dang vat chii c4 va tinh hinh c4 bién
nhiém KST tai tinh Nghé An

Két qua xét nghiém duoc téng hop & bang 1.
Téng cong 447 mau ca bién thuoc 45 loai, 24 ho va
7 bo da dugc mé kham. Theo Tran Anh Ding va
cs (2020) [11], vung ven bién tinh Nghé An hién
ghi nhan 137 loai ca . Nhu vay, nghién cttu nay da
phan tich 45 loai, chiém 32,8% tong s6 loai, cao hon
ty le khao sat tai quan dao Cat Ba nam 2024
(22,16%) [10], tai vinh Bac bo (13,1%) va trén toan
Viét Nam (12%) [9]. Ngoai ra, c6 13 loai trung voi
nghién cttu tai quan dao Cat Ba, 3 loai trung voi
khao sat toan dién trén ca bién tai Viét Nam.
Nghién cttu nay gop phan bd sung dit lieu da dang
thanh phan loai KST & c4 bién tai tinh Nghé An noéi
rieng va khu vuc bién mién Trung néi chung.

Trong ciac mau ca khao sat, bo ca Vuoc
(Perciformes) c6é so6 loai da dang nhat (34 loai
thuoc 18 ho), ti€p theo 1la bo ca doi
(Mugiliformes) v6i 5 loai thuéc 1 ho va bo ca
Trich (Clupeiformes) véi 2 loai thu¢c 1 ho. Cac
b6 khac (Anguilliformes, Scorpaeniformes,
Aulopiformes, Beloniformes) chi ghi nhan 1 loai.
Trong s6 nay, ho ca Khé (Carangidae) da dang
nhat véi 10 loai, tiép dén 1a ho ca boi (Mugilidae,
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5 loai) va ho ca Pu (Sciaenidae, 4 loai). Cac ho
khéc c6 tir 1 - 2 loai. Thanh phan loai phu hop véi
dac diém khu hé ca ven bién mién Trung, noi bo
ca Vuoc (Perciformes) chiém wu thé [11].

S6 luwong mau gitta cac loai ca khong dong
déu, dao dong tir 1 - 24 ca thé. Mot so loai chi duoc
gap mot lan trong qua trinh thu mau, vi du ca Déi
anh (Osteomugil engel), ca Giac mut Marlin
(Remora osteochin, ca Phen dai vang
(Parupeneus chrysopleuron), ca Vang mo
(Lactarius lactarius), ca Du nanh (NVibea albiflora).
Hai loai c6 s6 luong mau lon nhat 1a ca Doi dau
nhon (Osteomugil cunnesius, 24 ca thé) va ca Moi
ba cham (Clupanodon thrissa, 23 c4 thé).

C6 325 mau ca (chiém 72,71% tong s6 mau xét
nghiém) thuoc 37 loai ca (82,22%) nhiém KST.
Tam loai khong nhiém KST gom: C4 Giac mut
Marlin (Remora osteochin), ca Doc (Alepes
djedaba), ca Chim trang vay vang (Zrachinotus
blochi), c4 Phen dai vang (Parupeneus
chrysopleuron), ca Vang m& (Lactarius lactarius),
ca Du nanh (Nibea albiflora), c& Mu sau soc
(Epinephelus  sexfasciatus), ca Song  gio
(Epinephelus awoara). Hai loai nhiém da dang
nhat 1a cA Ong cang (Zerapon jarbua) va ca Nau
(Scatophagus argus), moéi loai mang 4 nhom KST.
Nhiéu loai khac nhiém 1 - 3 nhom KST. Su khac
biét nay c6 thé lién quan dén dac diém sinh thai
ctia vat cht nhue nguon thitc an, moi trudng song
va mtc d6 man cam [1].

Mot s6 loai c6 cuong do nhiém dic biét cao, vi
du ca Héng chim den (Lutjanus russelli, 36
san/c4), ca Nang bac (Otolithes ruber, 25 san/cd),
ca Doi coi (Crenimugil seheli, 18 san/ca) nhiém
san 14 don chd; ca Trao vay lung den nhiém san la
song chu (33,2 san/ca); ca Luong (Nemipterus
isacanthus) nhiém giun tron (13,83 giun/ca); ca
dau vuong (Branchiostegus japonicus) nhiém giun
dau gai (40 giun/c4). Trong so loai khao sat, 9 loai
c6 gia tri kinh té tai tinh Nghé An, gdm: Ca Ong
cang cat (Zerapon jarbua), ca Moi 3 cham
(Clupanodon thrissa), ca Nhéch (Muraenesox
cinereus), ca Huong (Lutjanus russelli), ca Song
(Megalaspis cordyla), ca Moi dai (Saurida
elongata), ca Bac ma (Rastrelliger brachysoma),
ca Hong cham den (Lutianus russelli)), ca Chai

(Platycephalus indicus). Mot loai c6 y nghia bao
tén, ca Moi co hoa (Clupanodon thrissa), nam
trong danh muc Sach D6 Viét Nam & mic nguy
cap (EN) [17]. Pang chu y, phan lon cac loai nay
cO ty lé nhiém cao: Ca Bac ma (Rastrelliger
brachysoma, 85%), ca Dua (Muraenesox cinereus,
66.7%), ca Hong cham den (Lutjanus russelli,
50%), ca Ong cang cat (7erapon jarbua, 47.62%), ca
Moi co hoa (Clupanodon thrissa, 43.48%), ca Moi
dai (Saurida elongate, 40%)... Nhimg két qua nay
c6 y nghia quan trong, vira cung cap co s& dir lieu
vé KST, vira 1am nén tang cho cong tac phong tri
khi cac loai nay dugc dua vao nudi trong tuong lai.

3.2. ba dang KST ky sinh trén c4 bién tai tinh
Nghé An

KST thu thap duoc tir c4 bién & tinh Nghée An
gom 5 nhom: San 14 don cht (Monogenea), san la
song chu (Trematoda), giun tron (Nematoda),
giun dau gai (Acanthocephala) va giap xac
(Crustacea). So luong nay thap hon so véi két qua
nghién ctru tai quan dao Cat Ba (8 nhom) [10],
vinh Bac bo (8 nhom) va Viet Nam (9 nhom) [9].
Bon nhom khong ghi nhan duoc gom: San day
(Cestoda), giun dot (Hirudinea), tring bao tt soi
(Myxozoa) va trung long (Ciliophora). Day déu la
nhitng nhom c6 ty 1é nhiém rat thap: San day 3,4%,
giun dot 0,4%, trung bao tir soi va trung long déu
1,6% [9]. Theo Truong va cs (2022) [9], san day it
gap do thiéu vat chu chinh, viing nudc nong hoic
don gian 1a vi thiéu su quan tam nghién ctru. Giun
dot cht yéu song & nuoc ngot nén it gap & bién
[18]. Nghién ctru ctia Palm va Bray (2014) [3]
cling quan sat thay ty lé nhiém thap & Hawaii —
vung bién cé diéu kién tuwong dong voi Viet Nam.
Trung bao tir soi tuy c6 ty 1é nhiém thap nhung
theo Mackenzie va Kalavati (2014) [19] lai la nhom
phd bién & ca bién. Do @6, can mé kham thém voi
s6 luong mau lon va ky thuat chuyén sau, boi viéc
phat hién chung doi hoi ky thuat vién giau kinh
nghiém. Thiéu dix liéu nhiéu kha nang xuat phat tir
phuong phap 1ay mau con tho so va nhan luc con
han ché [9]. Riéng trung long, du duoc ghi nhan
tai Viet Nam nhung ty 1é rat thap; tai vinh Bic bo
chua c6 bao cao nao [9]. Nhimg ly do trén co thé
giai thich nguyén nhan boén nhom nay vang mit
trong nghién ctru tai ving bién tinh Nghé An.
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Trong cac nhém KST duoc phat hién, san 14
don chu c6 ty 1é nhiém cao nhat (30,43%), ti€p theo
1a san 14 song chu (20,81%). Diéu nay khac voi két
qua khéo sat & vinh Bac bo va Viet Nam, noi san la
song chu chiém uu thé (51% va 43%), sau d6 moi
dén san 1a don cha (27%; 23,5%) [9]. Su khac biét
nay co thé lién quan dén dac diém moi truong. San
la song cha thuong phé bién ¢ ving nudc nong,
nén day da hodc da voi, noi co nhiéu loai dong vat
than mém dong vai tro 1a vat cht trung gian sinh
song [20, 21]. Trong khi do6, ving bién tinh Nghe
An voi cau truc nén day cht yéu la cat, bun cat,
bun va bun sét, viing bién hep, sau, d0 man cao
[11], nhimg yéu t6 nay khong thuan loi cho su
phat trién ctia nhom séan 14 song chu.

Giap xac ky sinh 1a nhom da dang tiép theo voi
ty 1é nhiém 13,42%. Con s6 nay tuong duong voi dit
lieu cta Viét Nam (11,6%), nhung cao hon nhiéu so
voi vinh Bac bo (2,4%). Day 1a nhom KST dong vat
chan khop pho bién nhat & ca bién [22] va 1a tac
nhan gay bénh quan trong cho ca nuéi & khu vuc
chau A - Thai Binh Duong [23]. Vi vay, nghién ctu
sau hon vé nhom nay rat can thiét dé phuc vu cong
tac phong bénh trong nuoi trong thity san [9].

Giun tron va giun dau gai lan luot co ty le
nhiém 6,94% va 1,12%, thap hon muc trung binh
ctia Viéet Nam (7,4% cho ca 2 nhom) [9]. Giun dau
gai dic biét hiém gap, c6 thé do thiéu vat chua

trung gian 1a dong vat phu du. Thuc té, thanh phan
loai dong vat phu du tai vang bién tinh Nghé An
duoc danh gia 1a kém da dang so voi nhiéu khu
vuc khac do diéu kién khi hau khac nghiét, khong
thuan loi cho su phat trién ctia d6i tuong nay [11].

Cuong do nhiém KST trung binh ¢ ca bién thu
tai tinh Nghé An 1a 7,58 mau/ca nhiém. Trong do,
cao nhat 1a nhom san 14 don chu (8,82), tiép dén 1a
giun tron (8,65), san 1a song chu (7,98), giap xac
(4,03) va thap nhat 1a giun dau gai (2,40). Cuong
do nhiém nay thadp hon nhiéu so voi két qua
nghién cttu tai quan dao Cat Ba (san la don chua
11,4 san/c4; san la song chu 10,37 va giun dau gai
10,21) [10]. Tuy vay, mot s6 loai van c6 muic do
nhiém rat cao nhu ca Hong cham den (Lutjanus
russellii, 36 san/ca), ca Nang bac (Otolithes ruber,
25), ca Doi coi (Crenimugil seheli 18) va ca
Nhoéng van (Sphyraena jello, 15) d6i voi san 1a don
cht; ca Trao vay lung den véi 33,2 san 1a song
chi/ca; ca Luong (13,83 giun tron /ca) va ca bau
vuong (40 giun dau gai/ca).

Tom lai, két qua nay da cung cap co so dit lieu
ban dau quan trong vé cac nhom KST trén ca bién
tai tinh Nghé An. Tuy nhién, can tiép tuc khao sat
v6i pham vi rong hon, dac biét & cac nhom co6 kha
nang gay hai cho dong vat thiy san va anh huong
dén stc khée con nguoi, nham hé tro cho dinh
huéng phat trién nuoi bién trong tuong lai.

Béng 1. Ty lé nhiém, cuong do nhiém Ky sinh triing & mot s6 loi c4 bién tinh Nghé An

STT Lodi c4 S¢ | Sanla don cha | San 1a song cha Giun tron Giun dau gai Giap xac
ca | (Monogenea) (Trematoda) (Nematoda) | (Acanthocephala) (Crustacea)
mé| {2 3 1] 2 3 1] 2 3 1 2 3 1 2 3
I BO CADPOI
MUGILIFORMES
1 | Ho c4 d6i Mugilidae
a2 75 2,8 1,5
| Cadoivaythua | o)) g 4 |11 2| 3
Paramugil parmatus (1-25) (1-8) (1-2)
Ca doi dat
2 2 1] 4 4
Planiliza subviridis
Ca doi anh
3 1 1 2 2
Osteomugil engeli
Ca do6i dau nhon 1,8
4 24 | 6 |11 2 | 4 2
Osteomugil cunnesius 1-4)
5 Cé4 dom xanh 5 |4 |71 178 | 1| 2 2,0
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STT Lodi c4 S¢ | Sanla don cha | San 1a song cha Giun tron Giun dau gai Giap xac
ca | (Monogenea) (Trematoda) (Nematoda) | (Acanthocephala) (Crustacea)
mo| 1|2 3 1] 2 3 1] 2 3 1 2 3 1 2 3
Crenimugil seheli (5-32)
1 BO CATRICH
CLUPEIFORMES
2 | Ho ca trich Clupeidae
6 Ca moi co hoa 2316121 35 [10/109| 10,9 51 8| 16
Clupanodon thrissa a-7 2-31) 1-2)
7 C4 moi moém tron 1419 (34| 38 (3|19 63 5 127 | 54
Nematalosa nasus (1-16) (5-9) (1-18)
I BO CA CHINH
ANGUILLIFORMES
3 Ho ca dua
Muraenesocidae
. 58
8 Cadua 9 319 30 | 4123 6 | 17| 28
Muraenesox cinereus 1-5) ill) 1-6)
v BO CAVUQC
PERCIFORMES
4 | Ho ca ép Echeneidae
Ca giac mat Marlin | 1
Remora osteochir
5 |Ho c4 khé Carangidae
10 | Catrao vay lung den | 22 5 | 166 33,2
(1-
Alepes melanoptera 120)
11 Cdnuc thu 10(3]6] 20 [8]31] 39
Decapterus
macarellus a1-4 (1-5)
1,5 3,0
12 | Cangan Atule mate | 11 | 2 | 3 4|12
1-2 2-5
13 Ca bao 40 18 21 4 2,0
Atropus atropus
14 | Catrao Alepes kleinii| 10 | 1 | 1 1 6|12 | 2,0
-5
Ca song 1,7
15 Megalaspis cordyla 104315 1-3)
16 |Ca doc Alepes djedaba 18
17 Ca be cam 10113 3
Scomberoides lysan
18 | Cachimtringvay | 5
64
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STT Loi c4 S¢ | Sanla don cha | San 1a song cha Giun tron Giun dau gai Giap xac
ca | (Monogenea) (Trematoda) (Nematoda) | (Acanthocephala) (Crustacea)

moj 12| 3 |1(2 | 3 |12 |3 |12 3 |1|2] 3

vang

Trachinotus blochii

6 Ho cibac ma
Scombridae
19 Cd bac ma 203 |3| 1 [17]|274] 161
Rastrelliger
brachysoma (1-30)
20 Cathungang | 1o | 5 | 9| 18 |5|43| 86
Acanthocybium
solandi -3) (1-16)
7 Ho ca trap Sparidae
Ca banh duong 1,5 2,8
21 101213 4|11
Evynnis cardinalis 1-2) 1-4)

8 | Ho ca phén Mullidae

Ca phen dai vang 1

22
Parupeneus
chrysopleuron
Ho ca luong
9
Nemipteridae
Ca luong giot nudc 13,8
Némzptéms 13 | 5 ]30 6 3| 7 2,3 |12 166 o
23 R
Isacanthus 1-18) a-4 24)
Caluong vay duoidai| 3 | 3 |27 90 113130 11220
24 Nemipterus virgatus 1-11)
10 Ho Lactariidae
Ca vang mo
25 ) ) 1
Lactarius lactarius
Ho ca chim khoang
11
Monodactylidae
Cachimkhoang | 14| 1 |30| 30 | 1| 1| 1,0
26 Monodactylus
argenteus
Ho c4a Cang
12
Terapontidae
Ca ong cing 21110179 7,9 1] 1 1,0 1|1 1,0 3 5 1,7
27
Terapon jarbua 1-19 1-3)

13 | Ho ca mém Gereidae
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STT Lodi c4 S¢ | Sanla don cha | San 1a song cha Giun tron Giun dau gai Giap xac
ca | (Monogenea) (Trematoda) (Nematoda) | (Acanthocephala) (Crustacea)
mo| 1|2 3 1| 2 3 1] 2 3 1 2 3 1 2 3
Ca mom xién
28 5 1] 1 1,0
Gerres limbatus
Ca moém gai dai 7 (1 (11] 11,0 | 1| 2 2,0
29
Gerres filamentosus
Ho cahéng
14
Lutjanidae
Ca hong cham den 35,5 33
30 8 | 4 142 3110
Lutjanus russellii (4-58) 1-7
31 Ca héng cham 15| 3 (10| 3,3 1|1 1,0 1 4 4,0
Lutjanus johnii 2-4)
15 | Ho ca du Sciaenidae
Ca du nanh
32 1
Nibea albiflora
33 Ca mu bac 111 9 |226| 251 10 | 35 | 3,5
Otolithes ruber (8-50) a-7
u Castu 17 | 12 [128] 10,7 1|5/ 50
Boel'seman{a (1-30)
microlepis
%5 Ca du vang 10| 4|5 1,3 |6 6 1,0 3] 4 1,3
Johnius carouna 1-2) 1-2
Ho ca liet
16
Leiognathidae
Nuchequla gerreoides (1 - 50) (1-2)
17 | Ho ca dia Siganidae
37 Ca dia tron 11| 7 (33| 47 |11| 61| 56
Siganus fuscescens a-11 1-22)
Ho ca niu
18
Scatophagidae
38 | Canau Scatophagus | 10 | 1 | 6 6 3115 5 1 1 1 1 (20| 20
argus (1-12)
Ho ca nhéng
19
Sphyraenidae
Ca nhong van 15,4 33
39 10 | 7 |108 3110
Sphyraena jello (5-18) a-7
66
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STT Lodi c4 S¢ | Sanla don cha | San 1a song cha Giun tron Giun dau gai Giap xac
ca | (Monogenea) (Trematoda) (Nematoda) | (Acanthocephala) (Crustacea)
mo| 1|2 3 1| 2 3 1] 2 3 1 2 3 1 2 3
20 | Ho ca mu Serranidae
40 Ca mu sau soc 4
Epinephelus
sexfasciatus
41 Ca song gi6 5
Epinephelus awoara
o1 Ho ca nang dao
Malacanthidae
42 Cé dau vuong 31111 1,0 11 1,0 1 | 40 | 40,0
Branchiostegus
Japonicus
V | BOCAMULAN
SCORPAENIFORMES
Ho ca chai
22
Platycephalidae
43 Ca chai 31112 2,0 1|12 (120
Platycephalus indicus
VI | BO CARANG KIEM
AULOPIFORMES
93 Ho ca méi
Synodontidae
44 Ca moi dai 10| 1|4 40 (4| 5 1,3 12|20
Saurida elongata 1-2)
VI BO CAKiM
BELONIFORMES
24 Ho ca lim kim
Hemiramphidae
45 | Cakimmoidai | 12|11 10 10 | 49 | 49
Rhynchorhamphus 1-12)
georgii

Ghi chu: 1: S0 cd nhiém; 2: S6 méu s4n; 3: Cuong do nhiém trung binh (thap nhat — cao nhat).
4. KET LUAN Xac dinh dugc 5 nhom KST, trong do6 san la
Pa mé kham 447 mAu ca bién, thuoc 45 loai, don cht va san 14 song chi 1a phd bién nhat voi ty
24 ho va 7 bo tai tinh Nghé An, phat hién 37 loai ca & nhiém lan luot 1a 30,43% va 20,81%. Cac nhom
(82,22%) nhiém it nhit mot loai KST. Cuong do  ti€p theo gom: Giap xac ky sinh (13,42%), giun tron
nhiém trung binh 1a 7,58 KST/ca nhiém. (6,94%) va giun dau gai (1,12%).
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RESEARCH ON THE CURRENT STATUS OF PARASITE INFECTION IN SOME MARINE FISH
SPECIES IN NGHE AN PROVINCE

Truong Thi Thanh Vinh!, Nguyen Manh Hung? Dang Thi Lua3
1School of Agriculture and natural Resource, Vinh University
? [nstitute of Biology, Vietnam Academy of Science and Technology
 Research Institute for Aquaculture No.1

Abstract

A total of 447 marine fish samples, belonging to 45 species, 24 families and 7 orders, were collected
from several coastal areas of Nghe An province and dissected for parasitological examination. The
order Perciformes showed the highest diversity, with 34 species from 18 families, followed by
Mugiliformes with 5 species from 1 family and Clupeiformes with 2 species from 1 family. The
remaining orders included Anguilliformes, Scorpaeniformes, Aulopiformes and Beloniformes each
had only 1 species recorded. The number of species per family ranged from 1 to 9, the most
abundant is the Carangidae family and the number of individuals per species ranged from 1 to 24,
the most numerous is the Osteomugil cunnesius. The survey results indicated that 37 fish species
(82.22%) were infected with at least one parasite taxon. In total 325 fish samples (72.71%) were
infected with 1 to 4 parasite groups. Among them, monogenea and trematoda were the most
common, with infection rates of 30.43% and 20.81%, respectively. Other parasite groups included
Crustacea (13.42%), Nematoda (6.94%) and Acanthocephala (1.12%). The average infection intensity
was 7.58 worms per infected fish. Of which, Trematoda had the highest infection intensity (8.82),
followed by Nematoda (8.65), Monogenea (7.98), Crustacea (4.03) and Acanthocephala (2.40)
which had the lowest.

Keywords: Acanthocephala, Crustacean, Monogenea, Nematoda, Trematoda.
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PBAC BIEM HINH THAI HOC VA DI TRUYEN
PHAN TU CUA LOAI TRUNG BAO TU SO1 Myxobolus
baskai Molnar, Szekely, Mohamed & Shaharom-
Harrison, 2006 KY SINH TRONG MANG CA TRA
(Pangasianodon hypophthalmus) Gl1A1 DOAN GIONG
O THANH PHO CAN THO
Nguyé&n Nhat Huynh?, Vo Quang Vinh!, Lé Thanh Ngan',

Nguyén Ngoc Chinh?, Nguyén Thi Thu Hang" "
"Truong Thuy san, Pai hoc Can Tho

?Vién Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

"Email- ntthang @ctu.edu.vn

TOM TAT

Trong qué trinh khao sat sy hién dién ctia trung bao ti soi (Myxozoa) Ky sinh trén mang ca tra
giong (Pangasianodon hypophthalmus) tai khu vuc thanh phé Can Tho, 100 mau ca duoc thu
thap tr cac ao nudi thudc phuong Trung Nhat va Trung tim Dich vu Nong nghiép xa Vinh
Thanh, thanh ph6é Can Tho. Quan sat dic diém hinh thai trén tieu ban soi tuoi, két qua ghi nhan
¢6 25/100 mau ca tra nhiém bao tt ctia loai Myxobolus baskaiky sinh trong mang. Cac bao nang
c6 kich thudc tir 0,3 - 0,9 mm bam trén cac phién mang ctia ca. Trong cac bao nang cé chta rat
nhiéu bao tt. Bao tit trudng thanh c6 hinh trimg khi quan sat tir phia trueoc bao tt. Cuc dudi bao
tt tron va cuc trén thon gon va day. Bao ttr c6 chiéu dai trung binh 14,5 (13,8 - 15,1) pm, rong 11,1
(10,5 - 11,8) ym va day 6,4 (6,2 - 6,9) pm. Bao tit chtta 2 nang cuc c6 hinh qua lé tuong doi bang
nhau, c6 chiéu dai 1a 6,4 (6,1 - 6,6) pm va chiéu rong 1a 3,2 (3,0 - 3,6) pm. Bén trong mdi nang cuc
€0 soi cuc cudn vao nhau thanh 4 - 5 vong. Trinh tw doan gen SSU rDNA c6 kich thuéc 1.552 bp.
Két qua phan tich trinh te SSU rDNA cho thdy, loai Myxobolus baskai co moi quan hé di truyén

gan giii voi loai M. eszterbaueriky sinh trén mang ca tra tai Thai Lan.

Tt khoa: Myxobolus baskai, Myxozoa, Pangasianodon hypophthalmus, SSU rADN.

1. DAT VAN BE

Trung bao tir soi (Myxozoa) la nhom ky sinh
trung don bao, c6 vong doi phtc tap, ky sinh cha
yéu ¢ trén ca nuwdc man, ca nudc ngot va ca nuoc lo
(viing ctra song). Ngoai ra, mot so it loai con duogc
ghi nhan ky sinh trén s6 loai bo sat, luong cu,
chim nudc va thu nho [1 - 4]. Dén nay, hon 2.600
loai tring bao tir soi da duoc biét dén trén thé gioi
va chung duoc phan chia thanh 2 b, 17 ho va 64
gi6ng khac nhau [5, 6]. Phan lon cac loai triung
bao tir soi khong giay anh hudng hoac it anh huwong
toi vat cht ca. Tuy nhién, mot so6 loai duoc biét dén
la tac nhan gay bénh quan trong trén ca, anh

huong tiéu cuc dén stc sinh trudng va phat trién
cta c4, lam giam gia tri kinh t€. Pang luu y, mot so
loai duoc ghi nhan la nguyén nhan gay ngd doc
thuc phdm cho nguoi stt dung ca c6 nhiém trung
bao tr soi & dang song hoac chua duoc niu chin
[7].

Giong Myxobolus Biitschli, 1882 1a giéng c6
so luong loai thuoc 16p Myxosporea, voi hon 900
loai da duoc ghi nhan trén thé gidi [2, 8, 9]. Tuy
nhién, s6 luong loai trung bao t soi thuoc giong
Myxobolus duoc biét dén kha han ché ¢ Viét Nam,
voi 27 loai duoc ghi nhan dén thoi diém hién tai
[10, 11]. Bao tir thuoc giong Myxobolus c6 hinh
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trung hoac hinh tron khi quan sat tir mat trudc va
16i 2 bén khi quan sat tir phia duong noi bao tix. Vo
val bao t&r nhén, c6 chira 2 nang cuc hinh qua lé
doi xtimg beén trong [12].

Ca tra (Pangasianodon hypophthalmus) 1a loai
ca da tron thuoc ho Pangasiidae, c6 toc do tang
truong nhanh, thit trang, it mui, thom ngon, gia tri
dinh duong va duwoc wa chudng trong va ngoai
nuoc. Pay 1a doi tuong duoc nuodi xuat khau cha
luc & viing Dong bang song Ctru Long. Tuy nhién,
trong qua trinh nuoi ca, bénh Ky sinh trung dac
biét 1a bénh do trung bao tit soi kha phé bién va
gay anh huodng rat 1on dén stc khoé cta ca tie do
lam gidm gia tri thuong phdm cta ca. Két qua
nghién ctu ctia Nguyén Thi Thu Hang va Dang
Thi Hoang Oanh (2012) da ghi nhan c6 su xuat
hién ctia mot s6 nhéom tring bao ti soi thudc
giong Myxobolus, Henneguya ky sinh tai cac co
quan nhu mang, mang treo ruét, than va mat cta
ca tra [13]. Tuy nhién, nghién cttu nay chua dinh
loai dén muc loai cta trung bao tir soi. Do vay,
trong nghién ctru hién tai, st dung phuong phap
hinh thai hoc két hop véi di truyén phan tix, da xac
dinh va mo ta chi tiét dac diém hinh thai va di
truyén cua loai Myxobolus baskai Ky sinh trong
mang cua ca tra.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém

Nghién ctu dugc thuc hién tir thang 11/2024
dén thang 8/2025 tai Khoa Bénh hoc Thuy san,
Truong Thiy san, Pai hoc Can Tho.

2.2. Phuong phap nghién ctru

Phuong phap thu mau cd va mau trung bao tir
soi: Mau ca tra giong duoc thu ngau nhién tai 5 ao
nuoi & phuong Trung Nhit va Trung Tam Dich vu
Nong nghiép & xa Vinh Thanh, thanh phé Can Tho
(Hinh 1A), méi ao thu 20 mau ca tra, tong so thu
duoc 1a 100 mau ca. Cac mau ca cé khoi luong
trung binh tr 1,84 + 0,31 - 30,78 = 7,93 g va kich
thuoc chiéu dai tong tie 5,5 + 0,86 - 16,33 + 1,6 cm
(Bang 1). Mau ca song duoc bao quan trong thung
X0p, ¢6 suc khi oxy va van chuyén vé phong thi
nghiém ctia Khoa Bénh hoc Thuay san, Truong
Thuy san, Pai hoc Can Tho. C4 duoc mé kham
theo phuong phdp cta Nguyén Thi Thu Hing
(2023) [14], cac cung mang duoc tach roi (Hinh
1B) va quan sat trén kinh hién vi soi néi Olympus
SZ51 (Olympus, Tokyo, Nhat Ban). Sau khi quan
sat mau mang trén kinh soi néi, cAc mau nhiém
trung bao tir soi duoc tiép tuc phan tach lén lam
kinh dé quan sat dac diém hinh thai hoc ctia bao tix
du6i kinh hién vi Olympus CH40 (Olympus,
Tokyo, Nhat Ban). Phan con lai cia mau mang
nhiém bao t¢ (Myxospores) duoc c6 dinh trong
ethanol 96% va bao quan & nhiét do phong dé phan
tich dac diém di truyén phan ttr.

Hinh 1. M4u c4 tra giéng va miu triing bao tir soi

A: Cé tra giai doan giong; B: Cac cung mang duoc tach roi dung dé kiém tra triing bao tir s¢i
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Bang 1. Khdi lugng va kich thuéc miu ca tra thu & thanh phé Can Tho

Dia diém thu Ao Khoi luong ca (g) Chiéu dai téng (cm)
01 30,78 £ 7,93 (20 - 50) 16,33 +1,6 (14 - 20)
Xa Vinh Thanh
02 24,15+ 8,6 (10 - 40) 12,56 +1,74 (10- 16)
03 19,64 + 4,98 (10 - 30) 13,32+ 1,52 (10- 16)
Phuong Trung Nhut 04 1,84 +0,31 (1,2-2,2) 5,5+0,86 (4,0-6,8)
05 2,056+0,39 (1,2-3) 59+0,79 4,2-7)

Phuong phap phan tich hinh thai hoc: Cac bao
tt Myxospores tuoi sau khi tach ra tir cac cung
mang duoc c6 dinh tam thoi trén lam kinh va quan
sat dudi kinh hién vi quang hoc Olympus CH40 &
do phong dai 1.000x. Hinh anh cta bao tk&
Myxospores duoc ghi nhan bang may anh ky thuat
s6 Canon EOS 85D (Canon, Tokyo, Nhat Ban) co6
két noi voi kinh hién vi. Dua trén cac hinh anh
chup duoc, cac bao tir duoc vé bing pham mém
[lustrator CS2 (Adobe Systems Inc., San Jose, CA,
My) va do kich thuéc bao t& bang phan mém
CorelDraw X6 (Corel Corp., Ottawa, Canada).
Kich thuéc bao tir duoc xac dinh dua trén s6 do
trung binh cta 30 bao td Myxospores truong
thanh khac nhau. Trung bao tit soi dugc dinh danh
dén loai theo khoda phan loai ctia Lom va Dykova
(1992), (2006) [3, 12] va Fiala va cs (2015) [5] .

Phuong phdp phéan tich di truyén phan tu:

Téng c6 3 mau trung bao tr soi bdo quan trong
ethanol 96% duoc st dung dé tach chiét ADN téng
s6 bang bo kit tach chiét ADN Qiagen DNeasy
Blood and Tissue Kit (Qiagen Inc., Hilden, Dtc)
theo quy trinh huong dan cta nha sian xuét.
Khuéch dai trinh tu ving gen SSU rADN (Small
subunit ribosomal DNA - 18S) ctia trung bao tir soi
bang ky thuat PCR, st dung cdp mdi MyxospecF
(5 - TTCTGCCGTATCAACTWGTTG-3’[15] va
18R (5-CTACGGAAACCTTGTTACG-3) [16].
Phan tng duoc thuc hién trong 6ng PCR & thé tich
25 ul c6 chta 12,5 ul Master Mix Thermo
Scientific Dream Taq Green (2X), 1 pl moéi loai
primer (10 pmol), 2 pl ADN tong s6 va 8,5 ul nudc
cat. Chu trinh nhiét ctia phan tmg bao géom: Giai
doan bién tinh 95°C trong 3 phut; ti€p theo la 35
chu ky nhiét trong 95°C trong 30 giay, 48°C trong
40 giay, 72°C trong 45 giay; giai doan cuoi kéo dai
voi 72°C trong 10 phut va gitt mau & 4°C cho dén

khi 14y mau ra khoi may gia nhiét PCR. San phidm
PCR duoc kiém tra bang cach dién di trrén gel
agarose 1%, san phdm cta 3 mau kiém tra déu ro
nét trén bang vach va duoc giri di giai trinh tu hai
chiéu tai Cong ty Macrogen (Han Qudc). Trinh tu
ADN thu duoc duoc st dung dé tim kiém cac trinh
tu tuong ddéng trén ngan hang Genbank bang cong
cu BLAST tai NCBI (National Center for
Biotechnology Information) dé phan tich méi quan
hé tién hoa phan ti trinh tu twong dong véi trinh
tu nghién ctu trén Genbank duoc st dung va trinh
tu DQ377709 cua loai Myxidium cuneiforme duoc
chon lam goc cay pha hé. Cay phat sinh chting loai
duoc xay dung bang phan mém MEGA 11 theo
phuong phap Neighbor Joining [17]. Dua trén hé
s6 BIC (Bayesian Information Criterion) thap
nhat, mo6 hinh GTR + G + I da duoc lua chon dé
xay dung cay phat sinh chiang loai véi gia tri
Bootstrap 1a 1.000.

Phuong phadp xit Iy s6 liéu: Ty 1é nhiém, cuong
do nhiém, khoi luong c4, kich thudc ca va bao tik
dugc xtt ly tréen phan mém Microsoft Excel 2013.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ctru

Trong s6 100 mau ca tra (P. hypophthalmus)
phan tich ky sinh trung, c6 25/100 mau ca bi
nhiém trung bao tt soi trong mang, chiém 25%,
bao gém 3/60 mau tai phuong Trung Nhuat va
22/40 mau tai xa Vinh Thanh, thanh pho Can Tho.
Theo Nguyén Thi Thu Hing va Ding Thi Hoang
Oanh (2012), cuong {0 nhiém bao nang
Mpyxobolus trén mang ca tra thit la 45 bao
nang/cung mang, ca tra giong cao nhat chi 3 bao
nang/cung mang [13], thap hon rat nhiéu so voi
dot thu mau trong nghién ctru nay voi cuong do
nhiém cao nhat la 57 bao nang/cung mang, thip
nhat 1a 1 bao nang/cung mang. Dua trén cac dic
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diém hinh thai, kich thudc bao tir, vat cha ky sinh
va vi tri ky sinh trén vat chd, trung bao t soi phat
hién trong nghién cttu nay duoc xac dinh la loai
Mpyxobolus baskai Molnar, Székely, Mohamed &
Shaharom - Harrison, 2006 [18].

3.1.1. Tom tat phan loai cua lodi Myxobolus
baskai Molnar, Székely, Mohamed & Shaharom -
Harrison, 2006

Loai: Mpyxobolus baskai Molnar, Székely,
Mohamed & Shaharom - Harrison, 2006.

Vat chu: Ca tra Pangasianodon
hypophthalmus.

Noi phat hién: Thanh phé Can Tho.
Ty 1é nhiém: 25/100 (25%).

Mau vat: Cac mau mang chira bao nang clia
trung bao tir soi c6 ky hieu CT202504 - CT202505,
duoc c6 dinh trong ethanol 100% va duoc bao quan
tai Phong thi nghiém ctia Khoa Bénh hoc Thiy
san, Truong Thiy san, Pai hoc Can Tho, dung dé
doi chiéu hinh thai va phan tich di truyén cho cac
nghién ctu tiép theo.

3.1.2. Pic diém hinh théi, di truyén phan tir
cua loai Myxobolus baskai Molindr, Székely,
Mohamed & Shaharom - Harrison, 2006

Giai doan hinh thanh bao nang (Plasmodia):
Cac bao nang dang hinh tron, cé kich thuéc dao
dong tir 0,3 - 0,9 mm, bam trén cac phién mang ctia

ca, bén trong modi bao nang cé chira nhiéu bao tir
truong thanh.

Giai doan bao t truong thanh: Bao tir dang
hinh trimg khi quan sat tit phia trudc bao tit, co 2
cue nang, cuc dudi bao tir tron, cuc trén thon gon
va day (Hinh 2, 3). Bao ttt 16i hai mat khi quan sat
ttr phia duong noi bao tir. Bao tt co chiéu dai trung
binh 14,5 + 0,6 (13,8 - 15,1) um, rong trung binh
11,1 £ 0,6 (10,5 - 11,8) um va day trung binh 6,4 +
0,4 (6,2 - 6,9 pm. Hai nang cuc tuong d6i bang
nhau, c6 hinh qua lé, chiéu dai trung binh 6,4 + 0,3
(6,1 - 6,6) um va chiéu rong trung binh 3,2 + 0,2
(3,0 - 3,6) um. Bén trong méi cuc nang c6 soi cuc
cuon 4 - 5 vong. Cac cuc nang nay hoi tu vé phia
cuc trén cua bao tir.

Trinh tu ving gen SSU rDNA (Small Subunit
ribosomal DNA) ctia loai M. baskaitrong nghién ctru
nay co do dai la 1.552 bp. So sanh trinh tu nay trén
ngan hang gen (NCBI) bang cong cu BLAST cho
thay, trinh tu doan ADN cta Myxobolus baskai thu
duoc c6 muc do twong déng lon nhat véi trinh tu
FJ816269 ctia loai M. eszterbaueriky sinh trén mang
catra (P, hypophthalmus) tai Thai Lan. Két qua trén
cay phat sinh ching loai cho thdy, trinh tu loai
Myxobolus baskai trong nghién ctru nay nam trén
cung phan nhanh véi trinh tu (FJ816269) cua loai M.
eszterbaueri, Diéu nay chimg to, hai loai nay cung ky
sinh trén c4 tra va c6 moi quan heé di truyén gan gii
v6i nhau (Hinh 4).

Hinh 2. A: Vi tri clia bao nang trén mang ctia vat cht (thuéc do 3 mm); B: Hinh anh ctia bao tix
Mpyxobolus baskai & trang thai tu do (thuéc do 5 pm)
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Hinh 3. Anh vé bao tit loai Myxobolus baskaibing phan mém Illustrator CS2
A: Mit trong; B: Mit bén

Bang 2. Bang so sanh kich thwéc ctia loai Myxobolus baskai trong nghién cttu nay

v6i loai Myxobolus baskai phat hién & Malaysia (Pon vi: pm)

Chiéudai | MU Poday | Chiéudai | MU | yae | VI N phae | L lEU
. L. rong bao Lo rong X ky . tham
bao tix , bao tir nang cuc chu ) hién ,
tr nang cuc sinh khao
145+0,6 | 11,1+0,4 | 65+04 64+03 | 3,2+0,2 Catra | Man Viet Nghién
(13,8-15,1) | (10,5-11,8)| (6,2-6,9) | (6,1-6,6) | (3,0-3,6) £ Nam clru nay
14,2 10,6 6,8 6,4 4,3 , _
135-150) | 105-11,0| ©5-7.9 | G5-7.0) | G5-50) | 402 | Mang | Malaysia | [18]

EU492929 Henneguya adiposa

KP404438 Henneguya mississippiensis
MZ905347 Henneguya ictaluri

MZ905344 Henneguya postexilis

AF021881 Henneguya exilis

0Q594606 Henneguya extensa

DQ673465 Henneguya gurlei

KX354352 Henneguya laseeae

EF191200 Henneguya sutherlandi
FJ468488 Henneguya pellis

KM000055 Henneguya bulbosus

OP782431 Myxobolus miyairii

FJ816270 Myxobolus pangasii
Myxobolus baskai

941 FJB16269 Myxobolus eszterbaueri
MK796405 Henneguya jundiai

MF 183890 Myxobolus tapajosi
MG181225 Henneguya santarenensis
MK491272 Henneguya brachypomus
KF597016 Henneguya piaractus
KP980550 Henneguya leporinicola

MT740897 Henneguya lacustris

MW 038821 Myxobolus tambaquiensis
MK032221 Myxobolus longissimus
MN719638 Myxobolus ovarium

H MT711162 Henneguya michiganensis
OM420274 Myxobolus intralamina
KY203330 Myxobolus lepomis

KY996557 Henneguya ovata

100 KY751403 Henneguya jariensis
KY751401 Henneguya tucunarei
100 MT952072 Henneguya lam bariensis
99

MK415825 Henneguya guanduensis
DQ377709 Myxidium cuneiforme

020

Hinh 4. Cay phat sinh chiing loai dua trén trinh ti vitng gen SSU rDNA ctia mot s6 loai c6 trinh ti tuong

74

déng voi loai Myxobolus baskai. Gia tri Bootstrap < 50 khong duoc hién thi
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3.2. Thao luan

Loai trung bao tt soi Myxobolus baskai dugc
mo6 ta lan dau tién trén mang ca tra (P
hypophthalmus) tai Malaysia [18]. Bén canh ¢,
két qua trong nghién ctru nay ciing cho thay lan
d4u tién ghi nhan su hién dién cta loai Myxobolus
baskai tai Viét Nam, ciing trén doi tuong ca tra -
mot loai ca cé gia tri kinh té cao, dong vai tro 1a
loai nuéi chi luc ciia nganh thiy san nudc ngot tai
déng bang song Ctu Long, Viét Nam. Viéc phat
hién nay da gop phan mé rong viéc phan bo cta
loai Myxobolus baskai, nang téng s6 loai thuoc
giong Myxobolustai Viet Nam lén 28 loai [10, 11].

Tuy giong Myxobolus da duoc ghi nhan
twong doi da dang tai Viet Nam, nhung cho dén
nay, hau nhu chua c6 nghién ctru nao danh gia cu
thé vé anh huéng ctia giong nay doi voi stic khoe
ca nuodi, dac biét 1a trong diéu kién nuodi cong
nghiép mat do cao. Ca tra giai doan giong cé hé
thong mién dich chuwa hoan thién nén stc dé
khang yéu, dé bi tdc dong tir cac tdc nhan gay
bénh. Do vay, loai Myxobolus baskaiky sinh trén
mang c6 kha nang lam tén thwong co quan ho
hap, anh huong dén qua trinh trao d6i khi, tir do
gay suy giam sinh trudng va tang nguy co tir vong
& ca. Trong diéu kién nuoi tham canh voi mat do
cao, loai nay c6 kha nang lan truyén nhanh chong
trén dién rong néu khong dugc phat hién som va
phong ngta Kip thoi.

Xét vé khia canh phan loai hoc va tién hoa, cac
loai thuoc giong Myxobolus va Henneguya c6 moi
quan hé gan giii vé mat di truyén, thé hién qua dic
diém hinh thai ciing nhu trinh tu gen. Tuy nhién,
vé khia canh hinh thai hoc, hinh thai cta cac loai
thuoc hai giong nay kha tuong déng nhau va duoc
phan biét biang dac diém phan phu kéo dai. Trén
cay phat sinh chung loai, cac loai thudc hai giong
nay thuong khong tach biét r6 rang, ching dan
xen nhau. Theo do, két qua nghién ctru nay phu
hop v6i két qua nghién ctu ctia Carriero va cs
(2013), cho rang trinh ty ving gen SSU rDNA
khong ho tro phan tach phat sinh loai gitra cac loai
thuoc giong Henneguyava Myxobolus [19].

Toém lai, viec phat hién loai Myxobolus baskai
ky sinh trén mang c4 tra giong tai Viet Nam khong

chi mé rong hiéu biét vé phan bo dia ly cta loai,
ma con canh bao nguy co trung bao tir soi anh
hudng nghiém trong dén viéc san xuat giong ca
tra, mot linh vuc dang dong vai tro then chot trong
chubi gia tri san xuat va xuat khau thay san Viét
Nam. Két qua nghién ctru dua ra yéu cau céap thiét
vé viéc tang cuong cac nghién ctu danh gia tac
dong bénh ly, dong thoi xay dung cac bién phap
giam sat va phong ngtra hiéu qua doéi véi nhom ky
sinh trung nay.

4. KET LUAN VA BE XUAT

4.1. Két luan

Nghién cttu da xac dinh va mo ta dac diém
hinh thai hoc cting nhu dac diém di truyén phan
tit cta loai Myxobolus baskai Ky sinh trén mang
ca tra thu tai thanh phé Can Tho. Két qua cho
thdy, day 1a lan dau tién ghi nhan su hién dién
cua loai nay tai Viet Nam véi ti 1é nhiém 25% va
cuong do nhiém thap nhat 1a 1 bao nang/cung
mang, cao nhat la 57 bao nang/cung mang.
Nghién ctru dda mé rong sw phan bo cuaa loai
Myxobolus baskai va nang téng so6 cac loai thuoc
giong Myxobolus phat hién & Viét Nam lén 28
loai. Mac du nghién cttu hién tai chwa danh gia
duoc muc do6 gay hai ctia Myxobolus baskai d6i
voi ste khoe ctia cé tra ¢ giai doan giong, nhung
két qua budc dau da cung cap thong tin can thiét
cho cac nghién ctru ké tiép.

4.2. Bé xuat

Cac nghién ctu tiép theo can lam ro anh
huong ctia Myxobolus baskai dén sic khoe ca,
déng thoi dé xuat bién phap phong trir hieu qua,
g6p phan bao vé va phat trién bén vimg nganh
nuoi trong thay san & Viet Nam.

LOI CAM ON

Nhom nghién cuu chan thanh cam on Cong ty
Co phan UV da tai tro kinh phi thuc hién dé tai ma
s0: TSV2024 - UV - 02.
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MORPHOLOGICAL AND MOLECULAR CHARACTERIZATION OF Myxobolus baskai Molnar,
Székely, Mohamed & Shaharom - Harrison, 2006 INFECTING THE GILLS OF FINGERLING STRIPED
CATFISH (Pangasianodon hypophthalmus) IN CAN THO CITY, VIETNAM

Nguyen Nhat Huynh', Vo Quang Vinh’, Le Thanh Ngan’,

Nguyen Ngoc Chinh?, Nguyen Thi Thu Hang®

! College of Aquaculture and Fisheries, Can Tho University

? [nstitute of Ecology, Vietnam Academy of Science and Technology
Abstract

During a survey on the occurrence of myxosporean spores (Myxozoan) parasitizing the gills of
striped catfish (Pangasianodon hypophthalmus) fingerlings in the Can Tho city area, a total of
100 fish samples were collected from ponds in Trung Nhut ward and the Agricultural Service
Center in Vinh Thanh commune, Can Tho city. Morphological observation of fresh wet mount
preparations revealed that 25 out of 100 fish were infected with spores of Myxobolus baskai
located in the gill tissue. The cysts ranged in size from 0.3 to 0.9 mm and were attached to the gill
lamellae. Each cyst contained numerous spores. The mature spores were ovoid in shape when
viewed from the frontal plane. The posterior end of the spore was rounded, while the anterior end
was tapered and thickened. The average spore dimensions were 14.5 pm in length (range: 13.8 -
15.1 pm), 11.1 ym in width (10.5 - 11.8 ym) and 6.4 pm in thickness (6.2 - 6.9 ym). Each spore
possessed two relatively equal, pyriform polar capsules, measuring 6.4 ym in length (6.1 - 6.6 ym)
and 3.2 ym in width (3.0 - 3.6 pm). Inside each polar capsule, the polar filament was coiled into 4
to 5 turns. The SSU rDNA gene fragment obtained from the spores was 1,552 base pairs in
length. Phylogenetic analysis of the SSU rDNA sequence revealed that M. baskai is genetically
closely related to M. eszterbaueri, a species previously reported parasitizing the gills of P,
hypophthalmus in Thailand.

Keywords: Myxobolus baskai, Myxozoa, Pangasianodon hypophthalmu, SSU rDNA.
Ngay nhan bai: 15/7/2025

Ngay chuyén phén bién: 19/7/2025
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Ngay duyét dang: 25/9/2025

NONG NGHIEP VA MOI TRUONG - THANG 10/2025 77



KHOA HOC & CONG NGHE

NGHIEN CUU HOI CHUNG VANG DA TREN CA TRA
(Pangasianodon hypophthalmus) NUGI THAM CANH
TAI BONG BANG SONG CUU LONG, VIET NAM

Lé Minh Khéi® ", Nguyén Bao Trung?, Tit Thanh Dung®
! Khoa Bénh hoc Thuy san, Truong Thuy San, Pai hoc Can Tho
* Email: Lmkhoi@ctu.edu.vn

TOM TAT

Nghién ctu x4c dinh yéu t6 lien quan dén biéu hién bénh ly vang da trén ca tra (P
hypophthalmus) nu6i tham canh tai dong bang song Cttu Long. Téng cong 127 ao ca duoc khao
sat, trong d6 c6 22 ao ca khong cé dau hiéu bi bénh, 105 ao c6 ca bénh trong do c6 39 ao ca co
dau hiéu bénh ly vang da. Két qua phan tich vi sinh cho thdy, gan than ma, viém tai mat, sung
cuéng mat, xuat huyét phu mat, trrong béng hoi, trang gan, tring mang va 1& loét c6 kha nang
nhiém kép déi voi ca tra bi vang da; tuy nhién, phan tich yéu to tuong quan ghi nhan chi gan than
mu, viém tai mat va sung cuéng mat cé anh huong truc tiép. Phan tich mé hoc quan sat thdy sic
t6 lang dong gitra ké té bao gan, than, ty tang clia ca tra bénh. Giun tron va vi khuan duoc ghi
nhan trong vach 6ng mat. Két qua da chi ra biéu hién vang da trén ca tra thuc chat la mot hoi
ching hinh thanh béi nhiéu yéu t6 khac nhau, gay nén hién tuong tic 6ng dan mat chi. Dong
thoi, dua ra gia thuyét vi khuin anh huéng dén gan ca tra 1a can nguyén tiém an tac dong dén hoi

chung vang da.

Titkhoa: C4 tra, dich té hoc, mo hoc, hoi ching vang da.

1. DAT VAN BE

Bénh 1a mot trong nhitng yéu t6 quan trong
can tré su phat trién bén vimg ctia nganh nudi
trong thuy san, lam gidm ning suat va loi nhuan
clia nguoi nuodi. Doi voi ca tra nuodi tham canh tai
dong bang song Ctru Long (BSCL), da ghi nhan
hon 331 ha dién tich ao nu6i bi anh hudéng boi
nhiéu bénh khac nhau [1]. Cac tadc nhan gay bénh
cht yéu duoc xac dinh 1a vi khuan, ky sinh trung
va nam [2, 3]. Bén canh d6, con ton tai mot so
bénh chua xac dinh ro can nguyén, trong dé cé
biéu hién vang da. C4 mic bénh cé dic trung
toan than chuyén mau vang, ro nhat & vay, mang,
phan dau va luon bung [4, 5]. Mot s6 nghién ctru
cho thay, ca bi suy gidm suc dé khang, gia ting ty
l¢ hao hut va dic bieét anh huéng dén gia tri
thuong pham do thit ca c6 mau vang [4, 5]. Tham
chi, vang da duoc ghi nhan la mot trong nhing
nguyén nhan gay thiét hai nghiém trong nhat cho
ca tra nuoi tham canh tai PBSCL, thuong xuat
hién voi tan suit cao tir thang 6 dén thang 10
hang nam [5].

Céc nghién ctru trueoc day da tiép can dau hiéu
vang da trén ca thong qua phan tich huyét hoc, mo
hoc va tim kiém tac nhan gay bénh, budc dau thu
duoc mot so két qua [4 - 9]. Ngoai ra, trén ca hoi
(Oncorhynchus kisutch) dau hiéu vang da cé lién
quan dén hién tuong tan huyét, dan dén mat do
hong cau trong mau giam tir 3 - 50% [9]. Tuong tu,
cac bat thuong vé huyét hoc cting duoc ghi nhan &
ca tré lai va ca tra c6 biéu hién vang da [6, 7]. Mac
du da c6 nhiéu nghién ctru dé cap dén dau hiéu
bénh ly vang da trén c4 tra, phan 16n cac cong
trinh méi chi tap trung & mac do mo ta triéu
ching, phan tich huyét hoc hodc khao sat mot so
chi tiéu sinh ly, sinh hoa ctia cac tac nhan da duoc
phat hién; tuy nhién, cac két qua nay con roi rac,
chua xac dinh duoc nguyén nhan cu thé gay bénh,
ciing nhu chua gidi thich ro co ché hinh thanh va
tién trién ctia bénh. Dac biét, cac nghién ctu vé
khia canh dich té hoc va mo hoc trén ca tra con
han ché, dan dén viéc hiéu biét vé su phan bo, mirc
do lan truyén va ton thuong mo hoc dic trung ctia
bénh chua day da. Do do, viec lam ro dac diém
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dich té va mo bénh hoc cta dau hiéu bénh ly vang
da trén c4 tra 1a can thiét, gép phan cung cap co s&
khoa hoc cho cong tac chidn doan, phong ngtra va
quan ly hiéu qua cin bénh nay trong nudi trong
thuay san. Tir nhitng co sé trén, nghién ctru nay tién
hanh phan tich dich té hoc két hop voi mo hoc,
qua do cung cap mot goc nhin madi vé dau hiéu
bénh ly vang da trén ca tra va tim kiém cac yéu to
c6 thé lien quan dén co ché hinh thanh bénh.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap chon ao

Nghién cttu chon ao nuoi ca tra tham canh tai
cac tinh Vinh Long, Dong Thap, An Giang thudc
DBSCL, noi thuong xuyén ghi nhan ca bi vang da.
Cac ao duoc phan chia thanh hai nhom: (i) Nhéom
bénh, gom cac ao c6 tién st xuat hién dau hiéu
vang da trong vu nudi gan nhat hoac dang cé ca
biéu hién triéu chimg 1am sang; va (ii) Nhom doi
ching, gom cac ao cung khu vuc, c6 quy mo va

diéu kién nudi twong duong nhung khong ghi
nhan dau hiéu vang da tai thoi diém khao sat.

2.2. Phuong phap thu miu diéu tra dich té
bénh

Ca tra (P. hypophthalmus) nu6i tham canh tai
cac vung nudi thuoc Péng bing song Ctu Long
duoc thu mau truc tiép tir 127 ao, nham thu thap so
lieu dich té hang thang trong giai doan tir thang 12
nam 2021 dén thang 12 nam 2022. Trong moi ao,
nghién ctu tién hanh thu ngau nhién 20 ca bang
phuong phap vot theo duong chéo ao, dong thoi
b6 sung thém céc ca thé co biéu hién vang da ro
rét trong truong hop ao dang thu duoc xac dinh cé
dau hiéu vang da. Tong cong 22 ao duoc xac dinh
khong mang bénh va 39 ao duogc xac dinh c6 biéu
hién vang da. Sau d6, mau duoc van chuyén vé
phong xét nghiém tai Khoa Bénh hoc Thuy san,
Truong Thiy san, Pai hoc Can Tho @é tiép tuc tai
khang dinh két qua phan tich tai ao.

Bang 1. Thoi gian dia diém va s6 mau thu

Thang bia diém thu mau S6 ao thu mau S6 ao bénh S6 ao vang da
12/2021 Tinh Dong Thap 1 1 0
01/2022 Tinh Dong Thap 5 4 1

Tinh Vinh Long
02/2022 . 10 9 2
Tinh Dong Thap
03/2022 Tinh Dong Thap 7 6 3
Tinh An Giang
04/2022 ) . 13 11 4
Tinh Dong Thap
05/2022 Tinh Dong Thap 5 5 4
Tinh Dong Thap
06/2022 : 21 14 1
Tinh Vinh Long
07/2022 Tinh Déng Thap 3 3 0
08/2022 Tinh Dong Thap 2
09/2022 Tinh Dong Thap 8 8
10/2022 Tinh Dong Thap 20 16 4
11/2022 Tinh Déng Thap 21 18 6
12/2022 Tinh Dong Thap 8 7 4
Téng cong 127 105 39
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2.3. Phuong phap xac dinh bénh trén ca tra

Mau ca duoc thu va duoc xac dinh nhiém
bénh thong qua cac dau hiéu bénh ly bén ngoai va
bén trong, khi xtt ly truc tiép tai ao nuoi. Doi voi
cac bénh c6 dau hiéu lam sang diac trung va dé
nhan biét nhu vang da, tic mat, sung cuéng mat,
traing gan, trang mang ca nhiém bénh dugc xac

dinh thong qua quan sat truc tiép. Doi voi cac
bénh c6 thoi gian 01 bénh dai hoac triéu ching lam
sang kho phan biét nhu gan than mu, xuat huyét,
truong bong hoi va 1o loét, mau ca duoc phan lap
va xac dinh tac nhan gay bénh. Dau hiéu bénh ly
duoc ghi nhan & bang 2.

Béang 2. Bang tham khéo ddu hiéu bénh ly thuong gip trén ca tra bénh

dau

dich hong

Teén bénh Da4u hiéu bén ngoai Dau hiéu bén trong Nguén
Vang da Djl caAtra c6 mau vang nhat N91 qu:an cO mau vang, sung to, Luu (2013) [5]
dén dam mau loang
4 je. 5 d6 Crumlish va cs
Gan than ma | Da c4 nhat mau lean trtlr(yc., v t?ng,\ gan co dom
trang, co dich mau vang (2002) [10]
Xudt huyét Phu mat, xuat huyét vung | Noi quan sung do, mém nhiin, c6 | Ly va cs (2009)

[11]

Tui mat sung to, mat mau sam

Viém tui mat | Khong ghi nhan den, co dic Luu (2013) [5]
Sung cudng . Cuéng mat sung to, ctrng, nhiéu
Khé hi nhA , T ’ ’ Luu (2013
mat Ong ghiihan khoi u mau trang bao quanh uu ( ) [5]
N,?. . 1 A - ’ ) )
Truong bong VOI Vi \u’ng trenA mat nuoc, Boéng hoi sung to, tich nuéc bén | Duc va cs (2015)
. cang vung da gan co quan
hoi : X trong [12]
duong bén
, Da ‘cé ti,é't nhiéu nhot, co | Noi qtfan sung to, suy gian mach Dung va cs
Lo loét nhiéu vét loét, c6 mui hoi | mau & thanh bung va cac noi
tanh quan (2024) [13]
Tra 0 e W
f anggal o cava mang ca mat sac to Noi quan sung mat sac to Dung (2010) [14]
trang mang

2.4. Phuong phép phan tich s6 lieu dich té hoc
24.1 Thong ké mo t4

Nghién ctru nay ap dung thiét ké dich té hoc
cat ngang dé mo ta tinh hinh xuat hién dau hiéu
vang da trén ca tra va cac bénh dong nhiém trén
ca tra nudi tham canh tai PBSCL bang phuong
phap thong ké mo ta: S6 luong dong nhiém gitra
dau hiéu vang da va cac bénh khac trén ca tra. Tat
ca soO lieu biéu dién cho phan tich thong ké mo ta
thu duoc tir diéu tra dich té duoc nhap va tinh toan
trén phan mém Microsoft 365.

2.4.2. Phurong phap phéan tich moi lién quan

So lieu tong hop duoc xtr ly thong ké phan
mém MedCalc Software dé woc tinh hé s6 OR
trong khoang tin cay 95% - CI va duoc tinh dua

80

trén sai s6 chudn cta log (OR), nham xac dinh
moi lién quan giita c4 bi vang da va cac yéu to
déng nhiém. Heé s6 OR duoc tinh tir bang 2 x 2
theo cong thirc:
a X d
b Xc

Trong do6: a la s6 ca c6 biéu hién vang da va
déng thoi mac bénh khac; b 1a s6 ca c6 biéu hién
vang da nhung khong mac bénh khac; c 1a s6 ca
khong bi vang da nhung méac bénh khac; d 1a s6 ca
khong bi vang da va khong mac bénh khac

Khi OR > 1 két qua duoc coi 1a c6 y nghia
thong ké va cho thay c6 mai lién quan gitta ca bi
vang da va yéu t6 déng nhiém. Cac kiém dinh
duoc xem la c6 y nghia khi gia tri p < 0,05.
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2.5. Phuong phap mo hoc

Nghién cttu st dung phuong phap cat mé cho
cac mau gan, than, ty tang va cuéng mat ca tra dé
quan sat cac bién doi & muic do té bao trén ca tra
bénh vang da. Mau mo co quan duoc thu va gii
trong dung dich formol trung tinh (100 mL/L
formol 37%, 4 g/L NaH,PO,H,O, 6,5 g/L

Na,HPO,, pH = 7,0 - 7,4) trong 24 gi® va duoc rita
sach bao quan trong con 70%. Mau duoc xir ly

bang cach khtt nuoc trong con 80 - 100 va lam
trong mau trong dung dich xylene. Sau d6, mau
duoc ngam trong sap parafin 58°C trong 2 gio va
tién hanh duc khoi. Tiéu ban duoc cat lat mong 5
pm, dan lén lame kinh va sdy kho. Phuong phap
nhuom Harris’s Hematoxylin & Eosin (H&E) va
Giemsa duoc st dung [15].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. D4u hiéu bénh ly va ti 1& nhiém bénh
-

D

Hinh 1. D4u hiéu bénh Iy c4 tra bi vang da

A. Dau hiéu bénh Iy bén ngodi; B. C4 vang da cé dich mau vang va gan sim mau (mdai tén); C. C4
vang da bi gan thin mu (miii tén); D. C4 vdang da bi truong bong hoi.

Két qua thu mau cho thdy ca tra biéu hién
vang da co dac thu 1a yéu t6 da nhiém. Da co ca
bénh thuong duoc ghi nhan tir mau vang nhat dén
mau vang sam tuy theo mirc do bénh (Hinh 1).
Bén trong noi quan ca bénh thuong chira dich va
mau vang, gan vang nau dén xanh, ty tang sung to
va den sam, tai mat truong to chwra dich mat mau
xanh den, than thudng sung to mém nhiin, ca bi
bénh nang d6i khi than bi nhtng, chay nudc va
rudt ca thuong 16ng doan ruot trudc vao doan rudt
sau va hau nhu khong chta thic an.

Dau hiéu bénh ly cta ca tra vang da rat da
dang va phu thuoc vao tinh trang boi nhiém. Trong
39 ao ca ghi nhan dau hiéu vang da, hau nhu

khong c6 truong hop nao don nhiém. Cac truong
hop da nhiém thuong di kem voi cac dau hiéu nhw
xuat huyét phu dau, gan than ma, truong bong hoi,
sung cudng mat, viém tui mat va 1o loét.

Gia tri tong thé cac mam bénh boi nhiém c6
thé lién quan dén biéu hién vang da trén ca tra
duoc thé hién trén hinh 2. Bénh gan than ma duoc
quan sat thay co ti l1é boi nhiém véi vang da cao
nhat 1a 23 mau néu xét luon cac treong hop da
nhiém. Tiép theo 1a cac dau hiéu nhu viém tui mat
(20 mau), sung cudéng mat (14 mau), xuat huyét
pht mat (12 mau). Nhung khi xem xét trong hinh
3, cac bénh nay it nhiém kép don thuan voi triéu
ching vang da trén ca tra.
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GTM VTM SCM XHPM TBH TGTM
Bénh vang da boi nhiém
Hinh 2. S6 lvong mau biéu hién vang da bdi nhiém 14n lwot véi cac mam bénh khac.
GTM: Gan than mu, VIM: Viém tui mat, SCM: Sung cuong mat, XHPM: Xuat huyét phu mat, TBH:
Truong bong hoi, TGTM: Trang gan trdang mang, LL: Lo loét
Néu xét vé goc do da nhiém trong hinh 3, dau trlf(‘mgAhop 4-5 bénAh Iy ket h‘?}) tror}g c111§1g m/c}t
hiéu vang da cho thay su da dang trong kha nang m,a.lu ]?‘?nh_' Nh@g ben}£ gan than mu phlem k(?p
lay nhiém voi cac mam bénh khac trén c4 tra. Két VOl dau hiéu vang da van chiém da so trong céc
qua cho thdy c6 t6i 21 kiéu két hop giira biéu hien ~ TUong hop, voi s6 lwong chiém 8/39 mau
A V)
vang da va cac bénh khac, ghi nhan duoc nhiéu (20,51%).

XHPM+ VIM +5CM;
XHPM+ VIM; 2 1
HHPM + SCM: 1 GTM: 8
XHPM+LL; 1
XHPM: 2
VIM + SCM; 2
VTN 2 GTM +LL + XHPM; 1
TGTM +LL + XHPM Vana da
+VTM: 1
: 9 GTM = SCM: 3
TGTM + GTM +VIM:
1
GTM + TBH: 1
TGTM +GTM +
XKIPM+ SCM: 1 GTM + TBH + SCM: 1
TGTM +GIM + VIM
+ SCM: 1 GTM + VIM; 2
GTM + VIM + SCM:
TBH + VIM + SCM; 1 3 '

GTM + XHPM +
B Y
TEH 12 VIM: 2

Hinh 3. S8 luong mau c4 tra biéu hién vang da da nhiém véi cAc mam bénh khac nhau

GTM: gan than mu, VIM: viem tui mat, SCM: sung cuong mat, XHPM: xuat huyét phu mat, TBH:
trirong bong hoi, TGTM: trang gan trang mang, LL: 16 loét.
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Biéu do thé hién ty 1é ao nudi ca tra vang da
trong giai doan tir thang 12/2021 dén thang
12/2022 (Hinh 4). Két qua cho thay dau hiéu vang
da xuat hién rai rac trong nam, voi st bién dong
dang ké theo thoi gian. Cu thé, tir thang 12/2021
dén thang 2/2022, ty 1é ao mac bénh con thap (0 -
20%). Ttr thang 3 dén thang 5/2022, ty 1é bénh tang
dan va dat muc cao nhat 44,4% & thang 5/2022. Sau
do, bénh giam manh trong thang 6 va khong ghi
nhan duoc trong thang 7/2022. Tuy nhién, ti
thang 8 dén thang 9/2022, ty lé bénh ting manh

BTi 1¢ ao bénh vang da so vdi ao khoé

60

ol 144 444

40

0

em

30

Ti 1é nhi

2 g
2

tro lai, déc biét cao trong thang 9 véi 47,1 - 50% so
ao nudi ghi nhan ca tra vang da. Tir thang 10 dén
thang 12/2022, ty 1é mac bénh c6 xu huong giam
sau thang 9 nhung van duy tri dén cudi nam. Nhu
vay, dau hiéu bénh ly vang da trén ca tra c6 tinh
mua vu 1o rét, thuong xuat hién nhiéu vao giai
doan tir thang 3 dén thang 5 va tit thang 8 dén
thang 9 hang nam. Diéu nay goi y rang yéu t6 moi
truong va diéu kién nuoi c6 thé dong vai tro quan
trong trong sy bung phat dich bénh.

@Ti 1¢ ao bénh vang da so vdi ao bénh

25.0
23

th, 7

P
‘Q\J ja(’_') Jf‘t)}

Thoi gian thu mau

Hinh 4. So sanh ti 1& ao nhiém c6 c4 tra vang da véi ao khée va ao bénh theo thoi gian

3.2. Phan tich cac yéu t6 nguy co lién quan

Stt dung phuong phéap diéu tra dich té hoc cat
ngang va phan tich yéu t6 tuong quan trong bang 3
cho thdy, nhitng yéu t6 bao gom: Gan than md,
viém tui mat va sung cudéng mat la tac nhan anh
hudéng truc ti€p dén nguy co bung phat nguy co
dau hiéu vang da trén ca tra (p < 0,05). Két qua
cho thay, bénh gan than mu lam ting nguy co gay

vang da trén ca tra 1én 2,31 lan. Dac biét, dau hieu
viém tai mat va sung cudng mat 1a yéu t6 nguy co
chinh dan dén biéu hién vang da, vdi hé s6 OR khi
phan tich lan luot 1a 186,08 va 11,76. Bén canh d9,
két qua phan tich con cho thay, bénh truong bong
hoi va trang gan trang mang chi lam tang nguy co
xuat hién vang da. Bénh xuat huyét va 1o loét
duong nhu khong cho thay c6 su lién quan.

Bang 3. Nhimg yéu t6 nguy co d6i véi ddu hiéu bénh ly vang da

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

Yéu t6 xem xét Co6 vang da Khong vang da OR (95% CI) | P-value
Co 24 15

Gan than ma 2,31 0,0335
Khong 36 52
Co 12 27

Xuat huyét 0,71 0,3959
Khong 34 54
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Co 20 19

Viém tui mat 186,08 0,0003
Khong 0 88
Co 14 25

Sung cudng mat 11,76 0,0001
Khong 4 84
Co 5 34

Truong bong hoi 2,44 0,1792
Khong 5 83
Co 3 36

L& loét 0,38 0,1381
Khong 16 72
Co 4 35

Trang gan, tring mang 491 0,0733
Khong 2 86

Ba nhom yéu t6 nguy co la gan than mua, viém
tai mat va sung cuéng mat ti€p tuc duoc phan tich
dé danh gia moi twong quan. Két qua cho thay, khi
quan sat yéu to tac dong dén bénh sung cuéng mat
trén c4 tra, yéu t6 gan than mu va viém tui mat déu
c6 anh huong truc ti€p (p < 0,05). Két qua cho

thay, bénh gan than ma sé lam nghiém trong hon
bénh sung cuéng mat 3,43 lan. Viém tdi mat sé tac
dong manh hon dén bénh sung cudng mat 6,47
lan. Tuy nhién, bénh gan than mua c6 thé khong
lam viém tui mat, khi s6 liéu cho thay gia tri p >
0,05.

Bang 4. Tuong quan giira cac yéu td c6 lién quan dén ddu hiéu bénh ly vang da

Co Khong OR P-value
DAu hiéu sung cuéng mat
Co 13 5
Gan than mu 3,43 0,0279
Khong 47 62
Co 8 10
Viém tui mat 6,47 0,0009
Khong 12 97
Dau hiéu viém tai mat
Co 9 11
Gan than ma 0,898 0,8267
Khong 51 56

3.3. Phan tich moé hoc gan, than, ty tang

Két qua phan tich bénh ly gan, than va ty tang
khi thu mau ca tra c6 ddu hiéu vang da cho thay,
hau hét cac mau ca déu co dau hiéu sung cudng

mat. Quan sat phan sau cta gan, noi tiép giap voi
ong dan mat cha (cuéng mat chinh) cé nhiéu nét
trang mo 4n sau vao gan va mot vai not san trang
160i nam rai rac trén cuéng mat, nhiéu vi tri c6 hién
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tuong bi melanin hoa (Hinh 5). Vi tri nay ciing la
noi giao thoa ctia cac duong mat trong gan d6 vé
ong mat cha va dan vé tui mat, dong thoi ciing la
noi tap trung ctia cac té bao tuy trong gan gan tinh
mach ctra gan. Su viém nhiém ning tai gan lam
cho mau sic cta gan khong dong nhat, nhiéu vi tri

duoc quan sat cé hién tuong nga vang. Riéng doi
v6i hai co quan la than va ty tang khong ghi nhan
duoc bat ky dau hiéu bénh ly, cac bénh tich duoc
ghi nhan bao gém sung to, mém nhiin va sim
mau.

3 : '

Hinh 5. Gidi ph4u bénh c4 tra c6 hién tuong vang da véi phan gan c6 ddu hiéu nga vang (a) bén canh
viing tring m¢ ndm & phan sau cia gan (miii tén xanh) va cac nét san néi 1o trén cuéng mat (miii tén vang)

T e Fi

g

e, T A .

Hinh 6. Quan sat m6 bénh hoc gan ca tra

A Mo gan cd tra khoé (10X); B. Mo gan cd tra bi vang da voi long ong tinh mach bi gian no (s) va
dong djch mat bén trong (10X; miii tén),; C. Mo gan c4 tra bi giun tron xam nhap (mii tén), tao thanh cdc
ving xo hod lon (4X; a); D. Cau tric tuy phia sau gan voi céc ddo tuy (i) duoc bao quanh boi t€ bao tuyén
ngoai tiét (e), mot ving hoai tir Ion (n) diroc quan sat thay canh ong tuy lién thuy (4X; d).

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

85



KHOA HOC & CONG NGHE

Quan sat mo hoc cho thay, su gian né cta tinh
mach ctta gan duoc bao quanh béi céc té bao tuyén
nang ngoai tiét bi bién ddi cdu tric & trén mau ca
bi vang da c6 dau hiéu sung cudéng mat. Su lang
dong cua dich mat bén trong tinh mach ciing duoc
ghi nhan & hinh 6B. Mac khac, cac 6 khu tru cta
giun tron bén trong gan, tao thanh cac tui khéng
bao 16n. Xung quanh cac 6 giun tron 1a nhimg
viung biéu mo gan 16n bi xo hoa cau trac (Hinh
6C). Tai vi tri sau gan, tap trung nhiéu té bao dao
tuy cé ddu hiéu sung to. Khu vuc hoai tit 16n giita
cac té bao tuyén 1a noi thé hién cho céc ving trang
duoc quan sat bang mat thuong, do noi day tap
trung rat nhiéu té bao bach cau hinh thanh 6 viem.
Ong dan mat trong gan va ong dan tuy lién thuy

van chua thdy c6 hién tuong bi tic ¢ cac truong
hop nay (Hinh 6D).

Mo than trén c4 tra biéu hién vang da cho thay
st tiéu bién ctia nhan t€ bao than, cac ong luon xa
trong than bi mat cau tric rong bén trong tao cac
khong bao xung quanh, st xuat huyét cuc bo trén
cac mao mach duoc ghi nhan (Hinh 7). Bén canh
d6 ciing su tap trung cta cac thuc bao sac to va
bach cau & ca hai co quan tao thanh cac 6 viém
l6n. Su lang dong ctia dich mat giita cac ké té bao
than va ty tang caing hinh thanh cac khoi co mau
d6 (Hinh 7B). Mo ty tang ctia ca bi€u hién vang da
ciing cho dau hiéu tuong tu khi su xuat huyét duoc
ghi nhan. Tuy nhién, sy hoai tit trén dién rong lam
cho cac té€ bao tuy trang va tuy dé khong con ranh

ore
Py,

e TR RSN 5 e

sat mo6 bénh hoc thén ca tr.

A. M6 than cd khoé (10X); B. Mo than c4 biéu hién vang da bi xuat huyét (mii tén) va ong thin mat

cau tric (a), dich mat cing duoc ghi nhan

s %
(8

dong giita cdc té bdo than (10X; b).

oc ty tang ca tra.

A. Mo ty tang c4d khoé (10X),; B. Mo ty tang c4 biéu hién vang da bi xuat huyét (mii tén) xen ké giita
cdc ving mo bi hoai tir hod Iong (n) va dich mat dong giita ké t€ bao (10X; b).
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3.4. Phan tich mé hoc cuéng mat Quan sat lat cat mo hoc theo chiéu ngang cta
cudng mat cho thay, cuéng mat trén ca tra khoé co6
dang 6ng rong bén trong va cé cac nép gip nho
chay doc theo chiéu dai. Bén ngoai thanh cuong
mat 1a cac soi co tron duoc xép thanh bo va bao lay
phan 6ng bén trong. Khi thu mau & nhém c4 tra c6
cuéng mat bi sung to, cau trac clia cuéng mat co
su bién ddi 16n vé kich thudc cta phan co tron, gap
3 - 5 1an mo khoé va c6 nhiéu ¢ giun tron ky sinh

(Hinh 9).

Két qua phan tich mo hoc trong nghién ctu
nay chi ra su lién quan mat thiét gitra trieu chimg
vang da va bénh sung cudéng mat twong ung voi
két qua phan tich dich té hoc ¢ trén. Cuong mat co
nhiém vu noéi gitta gan, rudt trudc va tui mat 1a mot
cau truc dang 6ng v6i mo co tron bao xung quanh
va 1ong ong bén trong c6 cac nép gap nhod. Dau
hiéu bénh ly trén cuong mat duoc ghi nhan co6 su
da dang v6i nhiéu mirc d6 tén thuong khac nhau.

{

)

[

| [3] % :
Hinh 9. M6 cudng mat c4 tra cit ngang (4X).

A. Mo long ong mat ca tra khde (4X); B. Long ong mat bi sung va quan sat thay giun tron khu tri
(4X; miii tén).

Hinh 10. 6ng mat ca tra biéu hién vang da trong cac truong hop ghi nhan tic mat (4X).

4 L 3

A. Long ong mat bi hep do 6 giun tron (mii tén) hodc mo seo (a) chén ép (4X); B. Giun tron di
c]guyé}] vao bén trong duong din mat (4X; mii tén); C. Soi tui mat nam trong ong mat chu (4X; a); D.
Ong mat bi hep (b) do vach bi xo hod (4X; a).
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Bén canh d6, cic mau mo cuéng mat sung
trén ca tra vang da ghi nhan giun tron la mot trong
nhiéu nguyén nhan gép phan gay ra hién tuong tic
mat mot phan hoac hoan toan trong dudong dan
mat tir tii mat dén ruodt trudéc ctia cad. Quan sat
phan tich moé hoc cho théy c6 hai dang tac mat phd
bién nhat gom: (1) Hep duong mat do cac 6 khu
tri ctia giun nam canh 16ng 6ng mat gay cheén ép
(Hinh 10A); (2) Hep hoac gay tac duong mat do
giun di chuyén vao long 6ng mat (Hinh 10B).

Ngoai ra, hai nguyén nhan khac ciing c6 thé gay
R\ Jo “FFR A

o

-~ 5 T ¢ e
o W o Ya R N
& BT 0 ks LEE Sy

as

anh hudong dén ong mat it gap hon 1a: (3) Do
soi/bun tui mat/khoi u, hinh thanh trong tti mat
di chuyén lam nghén duong di ctia mat (Hinh
10C); (4) Mo seo hinh thanh xung quanh long 6ng
gay hep do nhiéu nguyén nhan khac (Hinh 10D).

Ngoai ra, khi quan sat long 6ng mat & do
phong dai 1.000 1an, cac cum vi khuén hién ra ro
rang va dé nhan biét voi phuong phap nhudom
Giemsa (Hinh 12A). Bén canh do, vi bao t& trung
cing duoc ghi nhan tap trung & vi tri sat viing dém
long 6ng mat (Hinh 12B).

s

*"'&"\’i_g oy

Hinh 11. Quan sat cuéng mat c4 tra biéu hién vang da nhuém Giemsa (100X).

A. Khuén lac vi khuan phat trién thanh tung cum trong mo lién két vach ong mat (100X miii tén). B.
Vi bao tir trung ghi nhan trong ong mat c4 tra (100X; mii tén).

3.5. Thao luan

Két qua dich té cho thay cac dau hiéu lién
quan dén hé thong gan - mat, dic biét 1a gan than
mu, viém tui mat va sung cuéng mat, c6 moi lién
hé chat cheé voi su xuat hién cta dau hiéu vang da
trén ca tra. Trén ca tré lai (Clarias macrocephalus,
Gunther x C. gariepinus, Burchell) trong nghién
ciu cua Pearson et al (1994) [7] va Chang va cs
(2008) [6] bi bénh ghi nhan chi s6 bilirubin truc
tiép tang rat cao va nguyén nhan co thé xuat phat
ttr ngodi gan. Két qua ctia Luu (2013) [5], Pearson
va cs (1994) [7] va Sakai va cs (1998) [8] déu cho
thay nong d¢ bilirubin toan phan tang cao khi ca bi
vang da. Dac biét doi voi ca tra, ti 1é bilirubin gian
tiép/toan phan dao dong trong khoang 50%, diéu
nay cho thay , nguyén nhan gay bénh xuat phat ti
ca té€ bao gan va mat cuaa ca [5]. Truoc do, trén ca
tra (P. hypophthalmus) nhiéu tac nhan gay bénh
truyén nhiém da duoc ghi nhan khi bi vang da bao
gom nhiéu nhom vi khudn (Aeromonas spp., E.

88

Ictalur)), ky sinh trung (Bucephalopsis sp.,
Spectatus sp., Balantidium sp., Cucullanus sp. va
Ichthyonytus sp.) hay vi nam (Fusarium spp.)
tuong tng voi nhiéu dau hiéu bénh ly bén ngoai va
bén trong [4, 5]. Trong nghién cttu nay, két qua thu
mau va quan sat bénh ly cho thay, triéu chung vang
da trén ca tra gan nhu khong xuat hién don 1é. Biéu
hién vang da 1a hé qua cudi cung ctia mot hodc
nhiéu tac nhan bénh ly khac nhau tac dong dong
thoi. Vi vay, c6 thé xem dau hiéu vang da nhu mot
“hoi ching”, phan anh su cong hudng cta nhiéu
yéu to gay roi loan sinh ly, dan dén hién tuong vang
trong co, mau va hé tuan hoan ctia ca tra.

Quan sat mo hoc tai cuéng mat cta ca tra co
triéu chtng vang da duoc tién hanh nham tim hiéu
dién tién bénh tai co quan nay, vi két qua phan tich
dich té cho thdy sung cudng mat 1a yéu to lién
quan mat thi€t nhat. Cac tén thuong dién hinh
duoc ghi nhan bao gom su hién dién ctia cac khoi
ap xe 16n, moé seo, sw phat trién manh cua vi
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khuin, séi cuong mat va ky sinh trung vi bao tt.
Ngoai ra, giun tron cting duoc phat hién xam nhép
lén gan, tao nén cac 6 khu trd twong tw nhu tai
cudéng mat; tuy nhién, tac dong ctia giun tron chi
dimg lai & muc gay xo gan va khong anh huong
truc tiép dén hé thong ong mat trong gan. Bén
canh d6, cac vung trang mo sau gan tuong tmg voi
6 hoai tir tai khu vuce tap trung ctia té bao dao tuy.
Nhig phat hién nay cho thay ca tra chi biéu hién
vang da khi chitc nang cuéng mat va tai mat bi bat
hoat, chi1 yéu do hep duong dan mat gay can tro
su luu théng dich mét vao ruét trudce, hodc do cac
yéu t6 gay tdc mat cip tinh nhu : So6i, bun tai mat,
khoi u hay giun tron xam nhép vao cuéng mat. Bat
ky yéu t6 nao can tré dong chay dich mat déu co
thé anh huong dén chic nang tiéu hoa va sirc khoe
tong thé cta c4, déong thoi tao diéu kién cho cac
mam bénh thit phat xam nhap va dan dén biéu
hién vang da. Nghién cttu ctia Luu (2013) [5] cling
da cho thiay su anh hudéng cta giun tron
Cucullanus sp. dén gan va cuong mat khi phan tich
mo hoc, nhung trong nhiéu mau ca tra vang da va
sung cuéng mat khong quan sat duoc giun tron
trong mo. Dau hiéu sung cuéng mat va viém tai
mat c6 mau xanh dam, gan day da duoc xac dinh
nguyén nhan la do ky sinh trung thuoc nganh giun
tron Nematodes chi Cucullanus bourdini lay
nhiém [16]. Qua do, c6 thé két luan ring sung
cuéng mat khong phai la nguyén nhan chinh, ma
tic 6ng mat mai thuc su 1a nguyén nhan dan dén
triéu chung vang da trén ca tra. Tuy nhién, nghién
ctru nay chi méi két luan duoc su tic mat trong
ong mat chd, can phai co6 thém phan tich danh gia
su tdc mat trong gan & cac nhanh nho hon. Su anh
huong nay da duoc goi y tur trude khi Luu (2013)
[5] quan sat thay c6 su bién ddi cau trac va mo
viém xung quanh 6ng mat gan ca tra vang da, cang
khang dinh duoc dau hiéu vang da trén c4 tra 1a
“hoi ching” do da tac nhan gay ra. Co thé bénh
gan than ma sé anh huong lon hon dén cac ong
mat hoac dao tuy trong gan giy nén hién tuwong
mao tic mat, do co su lién quan mat thiét dén dau
hiéu vang da khi phan tich yéu t6 lién quan.

Mic du nghién ctru chi méi khang dinh duoc
mot phan nguyén nhan cta hoi chimg vang da, do
van chua quan sat duoc su tic/hep hodc hoai ti

ong mat trong gan. Nhung két qua trong nghién
ctru nay da cho thay su phtc tap cta hoi chimg
vang da trén ca tra. Két qua phan tich con cho thay
su xuat hién ctia ca tra vang da c6 tinh mua vu ro
rét, tap trung vao hai giai doan cao diém la thang 5
va thang 9. Pay 1a nhing thoi diém bat dau va két
thuc muia mua trong nam, khi nhiét do va chat
luong nudc ao nuodi bién dong manh. Trudc day, co
ba yéu t6 vé ao nudi da duoc xac nhan c6 anh
hudng dén hoi ching vang da trén ca tra bao gom
su bién dong chat luong nudc trong vu nudi, chat
luong nudc cdp vao mua la va khi ca dat kich
thuoce 16n [5]. Trong thoi gian toi, can xay dung
cac bién phap phong bénh dac thu cho timg tac
nhan nham ngin ngtra su hinh thanh bénh trén
dién rong. Pong thoi, can chu trong dén an toan
sinh hoc trong thuy san nhu: Gidam mat do nuoi dé
han ché lay lan mam bénh, quan ly chit ché nguon
nuéc cap nham ngan ngtra su xam nhap cua tac
nhan gay bénh va kiém soat dong vat ngoai lai co
thé dong vai tro vat cha trung gian cua ky sinh
trung trong khu vuc nuoi. Két qua ctia nghién ctu
nay cung cap thong tin cc tac nhan lién quan dén
hoi ching vang da trén ca tra, tao co sé cho nhiing
nghién ctru kiém soat bénh trong nudi trong thiy
san thong qua tng dung an toan sinh hoc huéng
dén xay dung mo hinh nuoi thiy san tham canh
bén vimg va giam thiéu dich bénh.

4. KET LUAN

Nghién cttu da két luan duoc biéu hién vang
da trén ca tra (P. Aypophthalmus) 1a hoi chimg do
cac yéu to lien quan dén hé thong gan mat cia ca
va dau hiéu vang da 1a két qua ctia su tic 6ng mat
chinh. Tuy nhién, can cé thém cac nghién ctru chi
tiét nham xac nhan vai tro déng gop cta gan trong
hoi ching vang da, déng thoi lam ro co ché sinh ly
bénh hoc lién quan dén roi loan chitc nang gan -
mat va tuan hoan, qua dé xac dinh chinh xac cac
mam bénh va cac yéu to tac dong trong qua trinh
hinh thanh hoi ching nay trén ca tra.
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Le Minh Khoi', Nguyen Bao Trung’, Tu Thanh Dung!

! Faculty of Aquatic Pathology,

College of Aquaculture and Fisheries, Can Tho University
Abstract

The study was conducted to determine the factors related to the formation of jaundice in striped
catfish (P. Aypophthalmus) cultured in the Mekong Delta. A total of 127 ponds were surveyed,
including 22 ponds had no disease signals and 105 ponds had diseased fish, of which 39 ponds
had been identified with jaundice. Through microbiological analysis, it was shown that white
spots internal organs, cholecystitis, bile duct swelling, hemorrhage, swim bladder swelling, pale
gills and liver, and ulcerative disease were likely to be co-infected with jaundice. However,
correlation factor analysis showed that only white spots internal organs, cholecystitis and bile
duct swelling had a direct impact. Histological analysis showed that pigments were deposited
between the interstitial cells of the liver, kidney and spleen. Nematode and bacteria were also
recorded in the bile duct of striped catfish showing clinical signs of jaundice. The results
indicated that jaundice in striped catfish is essentially a syndrome formed by multiple factors,
leading to obstruction of the main bile ducts. It is also hypothesized that bacteria affecting the
liver of striped catfish represent an underlying cause contributing to the development of jaundice
syndrome.

Keywords: Epidemiology, histopathology, striped catfish, yellow fillet syndrome.
Ngay nhan bai: 16/6/2025

Ngay chuyén phén bién: 11/7/2025

Ngay thong qua phéan bién: 6/8/2025

Ngay duyét dang: 16/9/2025
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HIEN TRANG KHANG KHANG SINH CUA VI KHUAN
Edwardsiella ictaluri TREN CA TRA GIONG

(Pangasianodon hypophthalmus)
O TiNH TAY NINH VA BONG THAP

Vo Thi Bé Hién', Nguyén Hoang Nam Kha?,
b6 Thi Kiéu Loan!, Truyén Nha Dinh Hué?* "

1Sinh vién Khoa Thuy san, Truong Dai hoc Nong Lam thanh pho Ho Chi Minh
?Khoa Thuy san, Truong Pai hoc Nong Lam thanh phé Ho Chi Minh

TOM TAT

"Email: nhahuets@hcmuaf edu.vn

Nghién cttu ndy nhim danh gia ty lé khang khang sinh cta 75 ching vi khudn Edwardsiella
ictaluri (E. ictaluri), phan lap tir ca tra giong (Pangasianodon hypophthalmus) tai tinh Tay Ninh
va Dong Thap vai 10 loai khang sinh. Két qua cho thdy, cac ching E. ictaluri co ty 1é khang cao
voi cac khang sinh Ampicillin, Streptomycin, Trimethoprim/Sulfamethoxazol, axit Nalidixic,
Florfenicol lan luot 1a: 61,3; 74,7; 97,3; 93,3; 60,0%. Ty 1é vi khuén thé hién tinh da khang 1a 97,3%;
trong do, ty l¢ da khang tir 3-6 loai khang sinh 1a 89,3%. Chi s6 da khang khang sinh (MAR) dao
dong ttr 0,37 - 0,48 (ctia mbi dia diém thu mau) cho thdy, ca tra giong c6 thé duoc nuoi trong cac

khu vuc ma khang sinh thuong duoc st dung.

Tir khoa: Edwardsiella ictaluri, khang khang sinh, MAR, Pangasianodon hypophthalamus.

1. DAT VAN BE

Thuy san 1a mot trong nhitng nganh xuat khau
miai nhon cta Viét Nam, trong dé ca tra
(Pangasianodon hypophthalmus) 1a d6i tuong xuat
kh4u chu luc ctia nghé nuoi ca nuéc ngot. Pong
Thap (Pong Thap cii, Tién Giang ci1) va Tay Ninh
(tinh Long An cii) 1a hai tinh wong nudi ca tra
giéng 16n & khu vuc déng bang song Ctru Long [1]
[2]. Tuy nhién, nghé nuéi c4 giong tai noi nay gap
khong it kho khan vé dich bénh. Bénh gan than
mu véi tac nhan chinh 1a vi khuan E. jictaluri dugc
xem la dac biét nguy hiém d6i voi nghé nuoi ca
tra. E. ictaluri c6 thé gay bénh trén ca giong, ca
thit voi ti 1& chét tir 90 - 100%, gay thiét hai 16n do
tang ti lé hao hut va chi phi cho viéc diéu tri [3].

Viéc stt dung qua nhiéu loai khang sinh trong
phong va tri bénh vi khuén va stt dung khéang sinh
khong dung qui dinh, khong kiém soat c6 thé lam
tac dong dén moi truong, hé sinh thai hoac dé lai
du luong trong san phdm thiy san va dan dén hién
tuong khang khang sinh trong céc loai vi khuin

gay bénh trén ca [4]. Hién tuong da khang khang
sinh dang 1a moéi lo khong chi ctia nguoi nudi ma
con doi voi cac nha quan ly stc khoe cong dong
boi n6 khong chi lam gidm hiéu qua diéu tri ma
con tiém 4n nhiéu nguy co doi voi sitc khoée con
nguoi, nhat 1a doi voi cac khang sinh da bi cam st
dung trong nuoi trong thiy san. Nhiéu nghién cttu
da khang dinh tac dong cta viéc st dung khang
sinh trong méi truong nuoi thiy san sé tao ra
nhitng chung vi khudn khang khang sinh [5, 6].
Hién twong khang khang sinh cta vi khudn E.
Ictaluri trén ca tra nuoi da duoc ghi nhan kha
nhiéu trong cac nghién ctru cta Sarter va cs (2007)
[4], Tu va cs (1997, 2008) [7, 8], Nguyen va cs
(2005) [9], Quach Van Cao Thiva cs (2014) [10]...
Chinh vi thé muc tiéu cia nghién ctu la nhiam
danh gia tinh khang khang sinh ctia cac ching £.
ictaluri phan 1ap tai mot s6 ao nudi cé tra giong bi
bénh gan than mu tai tinh Tay Ninh va Dong Thap
va doi voi mot so loai khang sinh thuong st dung
trong diéu tri bénh gan than mu tai dia phuong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién cttu dwoc tién hanh tai Phong thi
nghiém Bénh hoc Thuy san, Truong Pai hoc Nong
Lam thanh ph6 H6 Chi Minh.

Tai hai tinh Tay Ninh va Dong Thap, ca tra
giong (Pangasianodon hypophthalmus) c6 trong
luong trung binh 5 - 30 g/con, cé biéu hién bénh
gan than mu da duoc thu thap. Trong nghién ctiu
nay, & moi tinh tién hanh thu mau tai 5 trai bat ky
ma cé co6 biéu hién bénh gan than mu va so luong
mau ca thu thap 1a 5 ca/trai. Nhu vay, tong s6 mau
thu duogc trong nghién ctru 13 25 mau.

Phan lap vi khuan E. ictaluri ttt mau gan, than,
lach va tién hanh dinh danh so bo theo huéng dan
ctua Frerichs va Millar (1993) [11]. Cu thé, phan
lap vi khuén trén moi truong BHIA (Brain Heart
Infusion Agar, Himedia - An Po). Sau 48 gio 01 &
28°C, chon cac khuén lac dac trung dé tiép tuc cay
thuan. Vi khuin duoc kiém tra cac chi tieu dinh
danh so b6 (nhuém Gram, kha nang di dong,
oxidase, catalase) trudc khi dinh danh khang dinh
lai bang bo kit ¥IDS 14 GNR (Nam Khoa Biotek,
Viét Nam). Luu trit va bao quan cac chiung vi
khuin thu duoc trong paraffin + BHIA & 4°C va
glycerol + BHIB (Brain Heart Infusion Broth,
Himedia - An D¢) & - 80°C.

Cac chung E. ictaluri phan 1ap duoc kiém tra
khang sinh d6 theo phuong phap khuéch tan dia
khang sinh theo tiéu chuian cta CLSI (2021)
[12] trén moi t:ru’(‘mg MHA (Mueller-Hinton
Agar, Himedia - An Do) véi 10 loai khang sinh
gém Ampicillin (AMP, 10 pg), Tetracycline (TET,

30 pg), Streptomycin (STR, 10 pg),
Trimethoprim/Sulfamethoxazol (SXT, 25 pg), axit
Nalidixic (NAL, 30 png), Ciprofloxacin (CIP, 5 pg),
Enrofloxacin (ENR, 5 pg), Chloramphenicol (CHL,
30 pg), Nitrofurantoin (NIT, 300 ug) va Florfenicol
(FLO, 30 pg) (Oxoid, Anh). Tat ca cac loai khang
sinh dat trén dia duoc lap lai ba lan. Bién luan
duong kinh vong vo khuan cta cac vi khuan kiém
tra theo tiéu chuédn ctia CLSI (2021) [12] dé danh
gi4 kha nang nhay cam caa vi khuan doi véi khang
sinh theo ba muc do: Nhay cam, trung gian va dé
khang.

Chi s6 da khang khang sinh (MAR) duoc tinh
toan theo cong thic ciia Krumperman (1983) [13].
Gia tri chi s6 MAR < 0,2 chi ra ring, ca tra giong
c6 thé duoc nuoi trong khu vueec khong hoac hiém
khi tiép xuc voi khang sinh; trai lai néu giad tri
MAR > 0,2 cho thay, ca tra giong co6 thé duoc nuoi
trong khu vuc c6 tiép xuc voi khang sinh. Cong
thic xac dinh chi s6 da khang khang sinh (MAR)
nhu sau:

MAR=a/(b x ¢)

Trong do: a 1a tong diém khang khang sinh
ctia tat ca vi khuan phan 1ap tai dia diém thu mau;
b 1a s6 téng s6 khang sinh kiém tra; ¢ 1a téng s6 vi
khuén phan lap duoc tai dia diém thu mau.

Phuong phap xtt ly s6 lieu: Stt dung Microsoft
Excel 2010 dé nhap s6 liéu, tinh gia tri trung binh
va vé biéu do.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan 1ap va dinh danh vi khuin

Hinh 1. P6m mu tring xuat hién & than trede ciacabénh  Hinh 2. Khuin lac vi khuén E. ictaluri
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Hinh 3. K&t qua dinh danh vi khun phan lap biing bo kit *IDS 14 GNR

O mbi tinh (Long An cii/Tién Giang cii/Ddng
Thép cti) dé tai da thu 25 mau ca tra giong cé biéu
hién bénh gan than mda. C4 thu mau déu c6 dic
diém chung 1a xuat hién cac dom trang trén
gan/than/lach; lach sung rat to; doi khi c6 xuat
huyét trong cac co quan, thanh bung, cac goc vay
va hau mon. Tir mdi mau ca phan lap trén moi
truong BHIA, chon 1 khuén lac dic trung c6 mau

trang trong, ria rang cua, phat trién sau 48 gio nuoi
cay. Két qua kiém tra khuén lac déu 1a truc khuin
Gram am, oxidase am tinh, catalase duong tinh va
c6 kha nang di dong yéu, dinh danh bang “¥IDS 14
GNR cho két qua 1a E. ictaluri Nhu vay, téng cong
c6 75 khuén lac roi E. ictaluri @ duoc phan lap tir
75 c4 tra giong co6 biéu hién bénh gan than mu tai
tinh Tay Ninh va Dong Thap.

Bang 1. Tinh khing khang sinh ctia cic chiing E. ictaluriphin lap

Nhom khang sinh/ S0 chiing Tyle 0
Khang sinh Khang ’I]‘;ﬁllrl:}llg Nhay Khang ’I,;lrllr}llg Nhay
B-lactams
Ampicillin 46 1 28 61,3 1,3 37,3
Aminoglycosides
Streptomycin 56 1 18 74,7 1,3 24,0
Tetracyclines
Tetracycline 14 35 26 18,7 46,7 34,7
Quiolones
Axit Nalidixic 73 2 0 97,3 2,7 0,0
Ciprofloxacin 1 2 72 1,3 2,7 96,0
Enrofloxacin 3 3 69 4,0 4,0 92,0
Téng hop axit folic
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Trimethoprim/Sulfamethoxazol 70 1 4 93,3 1,3 5,3
Phenicols
Chloramphenicol 15 16 44 20,0 21,3 58,7
Florfenicol 45 11 19 60,0 14,7 25,3
Nitrofurans
Nitrofurantoin 2 1 72 2,7 1,3 96,0

Ampicillin 1a khang sinh truyén thong thuoc
nhom B-lactams, co tac dong sat khuén trén ca vi
khuan Gram duong va Gram am. Trong nghién
ctru nay, ty lé khang cta vi khuin E. ictaluri voi
khang sinh Ampicillin 1a 61,3%, tuy nhién, trong
cac nghién ctu trudc, ty 1é nay thuong rat thap.
Theo Pham Thanh Huong va cs (2010) [14] va
Quach Van Cao Thi va cs (2014) [10], ty 1é khang
khang sinh cta vi khuan E. ictaluri phan lap tir cac
tinh déng bang song Ctru Long doi voi khang sinh
Ampicillin 1a: 6,4%, 10%, 26,7%. Nhu vay, c6 thé
khang sinh Ampicillin da duoc st dung thuong
xuyeén trong diéu tri bénh c4 tai khu vuc thu mau.

Streptomycin la khang sinh thuéc nhom
aminoglycoside voi co ché tac dung vao qua trinh
tong hop protein & ribosome. Ty l¢ khang
Streptomycin trong nghién ctu nay la 74,7% va
tuong dong voi két qua nghién cttu cia Pham
Thanh Huong va cs (2010) [14], Quach Van Cao
Thi va cs (2014) [10] voi ty 1é khang cao lan luot 1a
84,1 va 80,0%. Theo Bui Kim Tung va cs (2001)
[15], streptomycin khong hap thu qua duong ruot
nén chi c6 thé st dung qua duong tiém trong y
hoc va thu y. Nhu vay, cung voi tinh hap thu kém
qua duong ruot va ty 1é khang cao trong nghién
ctru nay thi STR nén han ché st dung trong diéu
tri bénh ca tai cac khu vuc thu mau.

Tetracylines 1a ho khang sinh phé rong duoc
phép str dung kha lau trong nuéi trong thiy san dé
diéu tri bénh, thuc ddy ting trudng va da xuat hién
tinh trang dé khang [16]. Dua theo két qua tir
bang 1, ty 1é khang cta Tetracylines chi & mic
18,7%. Két qua nay ciing tuong dong voi két qua
cta Quach Van Cao Thi va cs (2014) [10] voi ty 1é
khang khang sinh nay la 26,7%. Tuy nhién, theo T
Thanh Dung va cs (2010) [17], Pham Thanh
Huong va cs (2010) [14] ty 1é khang lén dén 69,1%.

Khang sinh tetracycline nim trong danh muc han
ché sir dung trong san xuat kinh doanh thily san tir
nam 2016 [18], tir do c6 thé ly giadi duoc tai sao ty
lé khang Tetracylines trong nghién cttu ctia chung
toi kha thap so véi cac nghién ctu trudc day; diéu
d6 ciing cho thay ngudi nudi ca tai cac khu vuc thu
mau da c6 y thic trong viéc han ché st dung
khang sinh nay.

Quinolone 1a ho khang sinh hiéu qua duoc sit
dung nhiéu trong y hoc do hoat luc cao, phd
khang khuén rong va it tac dung phu [19]. Ciang
theo Cuc Kiém dinh thusc chau Au (EMEA 2006)
[20], quinolone la nhom khang sinh quan trong
dung diéu tri bénh nhiém khu4n nguy hiém cho
con nguoi va dong vat, néu lam dung nhimg khang
sinh trong nhém quinolone c6 thé tao ra cac dong
khang thudc vinh vién do dot bién nhiém sac thé.
Trong nghién cttu nay, ty 1é khang d6i voi nhom
quinolone bao gom: Axit Nalidixic, Ciprofloxacin,
Enrofloxacin 1an luot 1a 97,3; 1,3; 4,0%. Tuong tu,
trong cac nghién ctu ctua Sarter va cs (2007) [4],
Hoang Nam Kha Nguyen (2012) [21] déu chira, ty
lé vi khudn phan lap tir dong vat thily san khang
voi axit Nalidixic cao hon so véi Ciprofloxacin.
Theo Crump va cs (2011) [22], vi khudn khang voi
axit Nalidixic (quinolone thé hé thit nhat) dé bi dot
bién va chuyén sang khang thé hé that hai (nhu
Ciprofloxacin) gay kho khan cho viéc diéu tri
nhiéu bénh nguy hiém. Thém vao do, theo Bo Y té
(2016) [23], Ciprofloxacin la khang sinh hiéu qua
nhat dé st dung diéu tri bénh thuong han. T so
liéu khang cua axit Nalidixic trong nghién cttu nay
c6 thé thay, can phai can trong trong viéc st dung
axit Nalidixic dé diéu tri bénh gan than mu & cac
khu vue thu mau. Ciprofloxacin va Enrofloxacin 1a
khang sinh nam trong danh muc cdm st dung
trong nuoi trong thuy san cta Bo Nong nghiép va
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Phat trién nong thon (2016) [18]. Ty lé khang
khang sinh cta vi khuidn £ ictaluri voi
Ciprofloxacin trong nghién ctru nay thap so voéi
nghién cttu cia Quach Van Cao Thi va cs (2014)
[10] 1a 30,3%, Pham Thanh Huong va cs (2010) [14]
la 36,5%. Tuong tu, trong nghién ctu nay, ty 1é
khang thap cing duoc ghi nhan & khang sinh
Enrofloxacin. Theo bao cdo cta Pham Thanh
Huong va cs (2010) [14], Quach Van Cao Thi va cs
(2014) [10], c6 75,4; 76,3 va 80% so chiing vi khuin
E. ictaluri khang v6i Enrofloxacin. Nhu vay c6 thé
nhian dinh, ty 16 khang cta Ciprofloxacin va
Enrofloxacin trong nghién cttu nay thap va thap hon
so voi cac nghién cttu truoc day, tir do co thé thay,
nguoi nudi da thé hién trach nhiém hon trong viéc
han ché st dung khang sinh c4m; tuy nhién day van
la khang sinh cdm st dung trong nuéi tréong thuy
san, do d6 can phai kiém soat chat ché viéc st dung
khang sinh nay.

Trong nghién ctru nay, cac ching vi khuédn £
Ictaluri c6 c6 ty lé khang cao voi khang sinh
Trimethoprim/Sulfamethoxazol 1la 93,3%. Ty 1é
khang cua Trimethoprim/Sulfamethoxazol trong
nghién ctu nay twong dong véi cac nghién ctru
truoc day trén vi khudn E. ictaluri Theo s6 lieu
bao cdo cta Quach Van Cao Thi va cs (2014) [10],
Pham Thanh Huong va cs (2010) [14], Tu va cs
(2010) [17] tat ca cac chiang vi khudn E.ictaluri
phan lap duoc khang hoan toan véi khang sinh
Trimethoprim/Sulfamethoxazol. Ty 1é vi khuan
phan lap ty dong vat thay san khang voi
Trimethoprim/Sulfamethoxazol kha cao do khang
sinh nay thuong st dung dé diéu tri bénh nhiém
khuan Gram am trong nudi trong thiy san & cac
nuée chau A [16].

Theo Bo Nong nghiép va Phat trién nong
thon (2016) [18], Chloramphenicol 1a khang sinh
nam trong danh muc cdm st dung trong san xuat,
kinh doanh dong vat thity san. Trong nghién ctu
nay, ty 1é khang Chloramphenicol ctia cac ching
E. ictaluri 1a 20% va thap hon so véi cac nghién
ctu trude day cua Tu va cs (2010) [17] 1a 78,6% va
Pham Thanh Huong va cs (2010) [14] 1a 75,4%,
tham chi trong nghién cttu ctia Quach Van Cao
Thi va cs (2014) [10], ty 1é khang nay nay lén dén
90,0%. Tt ty 1é khang cta Chloramphenicol trong
nghién ctru nay thap rat nhiéu so voi cac nghién

ctu trudc day thi co 1€ nguoi nuoi da st dung
khang sinh bi cdm c6 trach nhiém hon. Cung
chung ho v6i khang sinh véi Chloramphenicol,
Florfenicol c6 phé khang khuin rong, thuong
duoc st dung dé tri bénh ESC (Enteric
Septicemia of Catfish) do vi khuédn E. ictaluri gy
ra trén ca nheo My ([ctalurus puntatus) [24].
Theo Dowling (2006) [25], Florfenicol duoc xem
la khang sinh thay thé cho chloramphenicol va
rat nhanh florfenicol da duoc st dung phé bién
trong nganh chan nuéi. Trong nghién cttu nay, cé
45 chung E. ictaluri (chiém 60%) khang voi khang
sinh florfenicol. Ty 1é khang florfenicol trong
nghién ctru nay thip so voi cac nghién ctu cta
Pham Thanh Huwong va cs (2010) [14] 1a 73%; Tu
va cs (2010) [17] 1a 73,5%; Quach Van Cao Thi va
cs (2014) [10] 1a 93,3%. Tuy nhién, theo mot so
bao cdo, tinh khang cua vi khuidn véi thuoc
flofenical ting nhanh do thong qua nhiéu co ché
khac nhau nhw: Pao thai thuoc ra khoi té bao
[26]; ma hoéa gen lién quan dén integron [27] va
thong qua plasmid [28].

Nitrofurans véi cdu tric 5 nhém nitro co tac
dong dén mot vai enzyme vi khudn nén 1a khang
sinh c6 tac dung khang khuan phé rong.

Nitrofurans thuong dugc st dung dé diéu tri
bénh ky sinh don bao va nhiém khuén trong thu y.
Tuy nhién, Nitrofurans da bi cam st dung cho thu
y va thuy san. Trong nghién cttu nay, ty 1é khang
sinh cta Nitrofuran 1a rat thap, khoang 2,7%; két
qua nay twong tu voi cac nghién cttu cua Tu va cs
(2010) [17] va Pham Thanh Huong va cs (2010)
[14]. Ty lé khang khang sinh ctia cac chung F.
ictaluri d6i voi cac khang sinh cam stt dung trong
nuoéi trong thiay san (CIP, ENR, CHL, NIT) trong
nghién ctu nay la rat thap, diéu doé cho thay, nguoi
nuodi tai noi day da thé hién trach nhiém cao doi
voi viec stt dung khang sinh ciAm trong nuéi trong
thuy san.

3.3. Ty le¢ da khang khéng sinh va chi s6 da
khang khang sinh (MAR)

Ty lé¢ da khang khang sinh ctia vi khuan E.
ictaluri duoc thé hién qua hinh 5.

Dua vao két qua phan tich tinh da khang
khang sinh cta cac chung E. ictaluri (Hinh 5), co
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thé thay khong c6 vi khudn nao nhay cam voi ca 10
loai khang sinh thit nghiém. Ty 1é vi khuan thé
hién tinh da khang (khang it nhat 2 loai khang
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Hinh 5. Két qua phan tich tinh da khang khang sinh ctia cac chiing E. ictaluri

Chi s6 da khang khang sinh (MAR) cta vi
khudn E. ictaluri phan lap & tinh Tay Ninh, Dong
Théap va MAR téng hop ctia 3 tinh 1an luot 1a: 0,48;
0,37; 0,45 va 0,43 (bang 2). C6 thé nhan thay, chi so

MAR & cac tinh thuc hién thu mau déu lon hon 0,2.
Nhu vay c6 thé ca tra giong tai cac khu vuc 1dy mau
thuoc 2 tinh Pong Thap va Tay Ninh c6 thé duoc
nuoi trong diéu kién c6 ti€p xuc khang sinh [13].

Bang 2. Chi s6 da khang khang sinh (MAR) ctia cic ching E. ictaluritheo khu vic 1y mau

bia diém Téng diém khang KS Chi s6 MAR
Tinh Dong Thap cit 121 0,48
Tinh Tién Giang cii 92 0,37
Tinh Long An ctt 112 0,45
Ca 3 dia diém 325 0,43

Theo két qua nghién cttu cia Mcphearson va
cs (1991) [28] va Starliper va cs (1993) [29], cac
gen khang khang sinh gom: Tetracycline,
Oxytetracycline, Trimethoprim, Trimethoprim/
Sulfamethoxazol da duoc tim thay trén plasmid
cta vi khuén E. ictaluri. Tuong tu, két qua nghién
ctru ctia Tu va cs (2009) [30] da tim thay plasmid
chita gen khang cac khang sinh: Tetracycline,
Streptomycin, Trimethoprim va Sulfonamide trén
vi khuén £, ictaluri gay bénh gan than mu trén ca
tra tai Viet Nam. Két qua nghién cttu cia Hoang
Nam Kha Nguyen va cs (2012) [21] da phan lap
duoc cac chung vi khuidn Aeromonas spp.,

Pseudomonas spp. tir ca tra c6 mang gen khang
khang sinh, déng thoi da thuc hién thanh cong
viec chuyén gen khang khang sinh bang phuong
phap tié€p hop sang vi khuin £. coli c6 ngudn goc
ttr con nguoi. Tuong tu, Nguyén Hoang Nam Kha
va cs (2019) [31] da thuc hién chuyén gen khang
khang sinh  (Ampicillin, axit Nalidixic,
Ciprofloxacin, Trimethoprim/Sulfamethoxazol,
Chloramphenicol) tir vi khuin E. coli (phan lap trén
tom thé) sang vi khuidn £ coli (phan lap trén
nguoi) bang phuong phap tiép hop. T do c6 thé
thay, tinh trang da khang khang sinh rat nguy
hiém va can phai hét stc than trong trong viéc
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quan ly va st dung khang sinh, tranh gay tac dong
xau dén stc khoé ctia cong dong.

4. KET LUAN

Ty le khang khang sinh cta 75 khudn E.
Ictalurivai 10 loai khang sinh trong nghién cttu nay
la  Ampicillin  (61,3%), Streptomycin (74,7%),
Tetracycline (18,7%), axit Nalidixic (97,3%),
Ciprofloxacin 1,3%), Enrofloxacin 4%),
Trimethoprim/Sulfamethoxazol (93,3%),
Chloramphenicol ~ (20%),  Florfenicol  (60%),
Nitrofurantoin (2,7%). Ty lé da khang 1a 97,3% va chi
s6 da khang (MAR) tir 0,37 - 0,48 cho thay c6 thé ca
tra giong tai cac khu vuc 14y mau c6 thé duoc nuoi
trong diéu kién c6 ti€p xuc voi khang sinh.
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ANTIBIOTIC RESISTANCE OF Edwardsiella ictaluriITSOLATED FROM STRIPED CATFISH
(Pangasianodon hypophthalamus) FINGERLINGS COLLECTED
FROM TAY NINH, DONG THAP PROVINCES

Vo Thi Be Hien', Nguyen Hoang Nam Kha?, Do Thi Kieu Loan’, Truyen Nha Dinh Hue?
Student of the Faculty of Fisheries, Ho Chi Minh city University of Agriculture and Forestry
?Faculty of Fisheries, Ho Chi Minh city University of Agriculture and Forestry

Abstract

This study was conducted to determine the level of antibiotic resistance (against 10 tested
antibiotics) of 75 FEdwardsiella ictaluri strains isolated from striped catfish (Pangasianodon
hypophthalamus) fingerlings collected from Tay Ninh, Dong Thap provinces. The results showed
that those FE. Iictaluri strains exhibited high resistance to Ampicillin, Streptomycin,
Trimethoprim/Sulfamethoxazol, Nalidixic Acid, Florfenicol with percentages of 61.3; 74.7; 97.3;
93.3 and 60.0%, respectively. None of the isolates was sensitive to all 10 tested antibiotics. The
percentage of multiple resistant isolates from two to six tested antibiotics was 97.3%. The multiple
antibiotic resistance (MAR) index values of 0.37 to 0.48 (of each sample collection site) indicated
that these striped catfish can be raised in areas where antibiotics were commonly used.

Keywords: Antibiotic resistance, Edwardsiella ictaluri, MAR, Pangasianodon hypophthalamus.
Ngay nhan bai: 16/6/2025

Ngay chuyén phén bién: 11/7/2025

Ngay thong qua phéan bién: 6/8/2025

Ngay duyét dang: 16/9/2025

100 NONG NGHIEP VA MOI TRUOGNG - THANG 10/2025



KHOA HOC & CONG NGHE

BANH GIA BOC TiNH CUA IVERMECTIN D01 vO1
CA CHIM VAY VANG (Trachinotus spp.)
GIAI DOAN GIONG
Kim Minh Anh !, Vit Piec Manh !, Nguyén Cong Thiét ?,

Nguyén Phtc Bdo Nguyén !, D6 Ngoc Anh Quan ?,

Nguyén Manh Hing 2, Trieong Pinh Hoai !, Kim Vin Van *”

! Khoa Thuy san, Hoc vién Nong nghiép Viét Nam

?Vién Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

TOM TAT

"Email- kvvan@vnua.edu.vn

Ivermectin 13 hoat chat chong ky sinh tring phé rong da ching minh hiéu qua trong kiém soat
cac bénh néi ngoai ky sinh tring. Tuy nhién, doc tinh ctia Ivermectin déi voi cac loai ca nuoi, dac
biét & giai doan giong, van chua duoc danh gia day da. Nghién ctru nay duoc thuc hién nham xéac
dinh doc tinh cép tinh va gia tri LD-, (96 gio) ctia Ivermectin trén ca chim vay vang (7rachinotus
spp.) giai doan giong (5 -7 cm). C4 duoc tiép xiac & 8 nong do Ivermectin (0,05 - 1,00 ppm) trong
96 gio. Két qua cho thay, LD, sau 96 gi¢ duoc xac dinh 1a 0,086 ppm (CI 95%: 0,070 - 0,101 ppm).
S6 ca chét len toi 100% & cac nong do tir 0,16 ppm trd lén sau 48 gio, di cting véi cac biéu hién lam
sang bao gom mit can bing, boi xoay tron, gidm phan xa va cuong do ho hap ting manh. Ung
dung Ivermectin trong diéu tri ky sinh trung trén ca chim vay vang can duoc nghién ctru sau hon
vé liéu luong, thoi gian tiép xdc va con duong dua thuéc nham dam bao an toan cho ca nuoi.

Tt khoa: Doc tinh cap tinh, LD, thuoc khang ky sinh trung, Trachinotus sp.

1. AT VAN DE

Ivermectin 12 mot dan xuit ban téng hop
thuoc nhom avermectin, duoc tach chiét lan dau
tien tr san phdm lén men caa vi khudn
Streptomyces avermitilis [1]. K€ tir khi duoc phat
hién vao nhitng nam 1970, Ivermectin da chung
minh hiéu qua vuot troi trong viéc kiém soat nhiéu
loai ky sinh trung va nhanh chéng tré thanh mot
hoat chat khang ky sinh trung duoc tng dung
rong rai trong thu y va nhan y [2]. Ban dau duoc
stt dung phd bién trong diéu tri cac bénh do giun
tron trén dong vat, Ivermectin sau dé da duoc chap
thuan st dung & nguoi tir nhitng nam 1980, dac
biét trong diéu tri bénh giun chi va ky sinh tring
khac [3 - 5]. Co ché tac dung chu yéu cuaa
Ivermectin 1a lam bat hoat hé than kinh cta ky
sinh trung thong qua viéc ting cuong truyén tin
hiéu axit gamma-aminobutyric (GABA) tai cac
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khop than kinh co, 1am gian doan hoat dong dan
truyén, gay liét van dong va dan dén dao thai ky
sinh trung khoi vat cha [6]. Mac du GABA ciing
ton tai trong hé than kinh ctia dong vat c6 xuong
song, Ivermectin cht1 yéu gan voi thu thé & ky sinh
trung, diéu nay tao nén muc do chon loc sinh hoc
dang ké gitra vat chil va Ky sinh trung. Tuy vay,
doc tinh ctia Ivermectin van c6 thé xuat hién néu
liéu dung vuot qua ngudong an toan sinh ly, dic
biét trong moi truong thiy sinh.

Trong nuodi trong thiy san, Ivermectin da va
dang duoc quan tam nhu mot loai thuoc diéu tri
tiém nang cho cac bénh do ky sinh tring gay ra.
Hiéu qua ctia Ivermectin da duwoc ching minh trén
nhiéu loai c4 nuodi nhu ca héi Pai Tay Duong
(Salmo salap 7, 8],
(Dicentrarchus labrax) (9], cA ma (Epinephelus

ca vuoc Chau Au

spp.) [10], ca chép (Cyprinus carpio) [11], ca troi
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(Labeo spp.) [12], ca ngua van (Danio rerio) [13 -
15]. Ngoai ra, Ivermectin ciing timg duoc thi
nghiém diéu tri cac bénh do don bao (Argulus,
Trichodina), san 14 don cha (Monogenea) [16 -
18], au trung san la (Dolfustrema bagari) [19],
thich bao tir trung (Myxobolus spp., Thelohanellus
kitaue) (20, 21].

Tuy nhién, viéc tng dung Ivermectin trong
nuodi trong thiy san, diac biét & cac loai ca co gia tri
kinh té cao, doi hoi phai c6 danh gia cu thé vé doc
tinh va murc d6 an toan trén timg loai. Ca chim vay
vang (Zrachinotus spp.) 1a mot trong nhing doi
tuong nudi quan trong & vung bién Viet Nam nho
toc do sinh truong nhanh, chat luong thit thom
ngon va gia tri thuong mai cao. 0] giai doan ca
gidng, nguoi nudi ca chim vay vang gap nhiéu kho
khan trong quan ly bénh do néi, ngoai ky sinh
trung, c6 thé ké t6i Trichodina sp., Cryptocaryon
Irritans, Gyrodactylidae sp., Benedenia sp., Caligus
sp. [22 - 24]. Tuy nhién, hién van chua c6 nghién
ctru cong bo chinh thitc nao vé tinh man cam va
kha nang chiu dung cta c4 chim vay vang doi voi
Ivermectin. Do do, nghién cttu nay duoc thuc hién
nhim xac dinh do doc cap tinh va gia tri LC,, sau
96 gio ctia Ivermectin d6i voi ca chim vay vang giai
doan giong trong diéu kién phong thi nghiém. bay
sé la co s& quan trong phuc vu viéc xay dung phac
dé phong, kiém soat bénh ky sinh trung theo
huéng an toan, hiéu qua cho san xuat giong va
nudi ca bién tai Viet Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu, thoi gian, dia diém nghién cttu

Nghién cttu duogc thuc hién tir 15/5 - 02/6 nam
2025 tai Phong thi nghiém uwét, BO moén Moi
truong va Bénh thay san, Khoa Thay san, Hoc
vién Nong nghiép Viét Nam.

Ca chim vay vang (7rachinotus spp.) khoe
manh, duoc tuyén chon tit mot trai giong uy tin tai
tinh Quang Ninh. C4 cé kich thudc trung binh tir
5,0 - 7,0 cm, khoi lwong 3,0 - 5,5 g. Trudce khi dua
vao thi nghiém, toan bo ca duoc kiém tra 1am sang,
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soi tuwoi mang va da dé loai trir nhiém bénh tu
nhién.

C4 duoc thuan duong trong bé nhua 250 L voi
mat do 50 con/bé trong vong 14 ngay. Moi truong
nudc duoc duy tri bang nudc bién tu nhién da qua
khtr triing, cac chi tiéu (nhiét do, ¢6 man, DO, pH,
NH,"/NH;, NO,) dugc theo doi va ghi lai hang
ngay. Thic an vién cong nghiép (ham luong dam
40%) duwoc st dung cho ca an 2 lan mdi ngay
(lwong thttc an twong duong 5% khoi luong
ca/ngay).

Dung dich goc Ivermectin 1% (dang tiém - san
pham thuong mai: VIC, Nga) duoc pha loang trong
nudc bién khtr trung dé tao cac dung dich thi
nghiém & 8 nong do: 0,05; 0,08; 0,10; 0,12; 0,16;
0,20; 0,50; 1,00 ppm (lan luot NT 1 — NT 8) clung
nhom doi chimg am (0 ppm) duoc duy tri trong
cung diéu kién thi nghiém.

2.2. Thir nghiém vé doc tinh ctia Ivermectin

Thi nghiém vé doc tinh duoc tién hanh theo
huéng dan OECD 203 (Fish, Acute Toxicity Test)
voi diéu chinh phu hop cho c4 bién. B6 tri so
luong c4 moéi nghiém thirc dua theo phuong phap
cia Vu va cs (2024) [19] v6i cac nong do
Ivermectin duoc pha vao cac bé nhua 20 L, chira 15
L nudc bién & cac néng do tuong tmg. Moi nghiém
thitc duoc lap lai 3 1an, méi bé chia 8 c4, véi tong
s6 ca duoc stt dung trong toan bo thi nghiém la
216 con (8 nong do x 3 1ap x 8 ca + doi ching).

So6 luong ca chét duoc ghi nhan sau moi 24 gid
(24, 48, 72 va 96 gio). Cac biéu hién lam sang bat
thuong nhw di chuyén 1o do, cham chap, mat can
bang, néi dau, tiét nhiéu nhat, co giat, phan xa yéu
duoc ghi nhan day da dé danh gia dac diém nhiém
doc. Ca chét duoc vot ra ngay, tranh lam 6 nhiém
nudc anh huong dén két qua.

2.3. Xtz Iy s6 liéu

Dt lieu ty 1é chét cta ca tai cac thoi diém duoc
téng hop va xit ly bang phan mém SPSS 27.0 (IBM

Corp., Hoa Ky). Phan tich Probit duoc stt dung dé
tinh toan gia tri LC;, sau 96 gio voi khoang tin cay
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95% (95% CI). Dt lieu duoc kiém tra gia dinh phan
phéi chuidn va déng nhat phuong sai trudc khi
phan tich. Cong thic Kirber (1931) duoc st dung
nhue mot tham khao bé sung dé wdc tinh nhanh khi
can [19].

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chi tiéu moi truong trong thi nghiém doc
tinh Ivermectin trén c4 chim vay vang

Trong thoi gian thit nghiém doc tinh cap tinh
ctia Ivermectin trén ca chim vay vang giong (kich
co 5,0 - 7,0 cm), cac chi tiéu moi truong tai ca 1o
doi ching va cac nghiém thic duoc theo doi chat
ché nhiam dam bao diéu kién phu hop cho ca chim
vay vang (Zrachinotus spp.) sinh séng va han ché
cac yéu t6 anh huong dén két qua. Két qua theo
doi moi truomg duoc trinh bay trong bang 1.

Bang 1. Cac chi tiéu mai trieong trong thi nghiém ddc tinh Ivermectin trén c4 chim viy vang

(Trachinotus spp.)
: Cac nghié ]
Chi tieu Doi ching (ergl}lf%g})luc Lon nhat | Nho nhat
(Trung binh + SD) (Trung binh = SD)
pH 7,80 + 8,20 7,90 + 8,30 8,3 7,8
Nhiét do (°C) 27,80 + 1,20 27,90+ 1,10 29,0 25,0
DO (mg/L) 5,60 + 1,40 5,50 + 1,20 7,0 4,0
NH,'/NH, (mg/L) 0,70+ 0,30 0,70+ 0,30 1,0 0,2
NO, (mg/L) 0,00 + 0,00 0,00 + 0,00 0,0 0,0
Do man (%o) 30,00 + 2,00 30,00 + 2,00 30,0 30,0

Két qua theo doi cho thay, cac chi tiéu moi
truong duy tri 6n dinh trong suét thoi gian thi
nghiém, khong c6 khac biét dang ké gita 10 doi
ching va cac nghiém thirc. Cac gia tri nam trong
nguong sinh thai thich hop cho sinh truéng va
phét trién cta ca chim vay vang.

Bang 1 cho thay, gia tri pH ctia nudc dao dong
trong khoang 7,7 - 8,3, hop voi nguong sinh thai,
sinh truéng cta cac loai c4a bién, bao gom
Trachinotus spp. [25]. Nhiét d0 nudc trong thi
nghiém duy tri trung binh 27,8 - 27,9°C, dao dong
ter 25,0 - 29,0°C, twong tng v6i muc nhiét do t6i wu
cho cac loai ca bién nhiét doi [26]. Haim luong oxy
hoa tan (DO) dao dong tix 4,0 - 7,0 mg/L, véi gia tri
trung binh khoang 5,5 mg/L, dap tng yéu cau vé
sinh 1y cho hoat dong ho hap va chuyén hoéa ctia ca
[27, 28].

Ham lwong amoni NH,’/NH; duoc duy tri &
mutc trung binh 0,70 + 0,30 mg/L, khong vuot qua
nguong gay doc da duoc ghi nhan cho cac loai ca
bién [29]. Ham luong nitrit (NO,) trong toan bo
thi nghiém & muc t6i thiéu, cho thay hé thong dam
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bao chat lwong nudc & mutc an toan. Ca chim vay
vang (7rachinotus spp.) c6 kha nang chiu man
rong, voi nguong t6i vu tuong dong voi thi nghiem
1a 30%0, da duoc dé cap trong mot s6 nghién ctru
[30, 31].

Cac yéu t0 moi truong trong toan bo thi
nghiém duoc kiém soat tot, ddm bao phu hop véi
sinh ly cta d6i tuong nghién cttu. Do do, cac thay
déi vé ty 1é song, biéu hién, triéu chimg 1am sang
cua ca duwoc ghi nhan trong cac nghiém thic cé
thé duogc két luan do tac dong cta Ivermectin, loai
trir yéu to gay nhiéu boi moi truong.

3.2. Ty lé chét tich liy sau khi tiép xic
Ivermectin

Két qua theo doi ty lé chét tich lay cta ca
chim vay vang (Zrachinotus spp.) sau 96 gio ti€p
Xuc voi cac nong do Ivermectin dugc thé hién
trong bang 2. Ty lé tt vong c6 xu huong tang ro
rét theo ca thoi gian va nong do tiép xac. Trong
d6, nhom @oi chung (PC) ghi nhan ty le chét &
muc toi thiéu (4,2%) sau 96 gio.
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Bang 2. Ty le chét tich liiy trung binh (%) ctia c4 chim vay vang (Zrachinotus spp.)
sau khi tiép xiic Ivermectin 96 gi¢ (n = 8)

Nghiém thtc 24 gio 48 gioy 72 gio 96 gio
bC 0,0 0,0 0,0 4,2
NT1 0,0 0,0 4,2 8,3
NT 2 0,0 0,0 12,5 37,5
NT 3 0,0 8,3 25,0 54,2
NT 4 20,8 37,5 66,7 91,7
NT5 50,0 100,0 100,0 100,0
NT 6 100,0 100,0 100,0 100,0
NT7 100,0 100,0 100,0 100,0
NT 8 100,0 100,0 100,0 100,0

Ghi chu: PC- Doi chung; NT 1- 0,05 ppm; NT 2- 0,08 ppm; NT 3- 0,10 ppm; NT 4- 0,12 ppm; NT 5
0,16 ppm; NT 6- 0,20 ppm; NT 7- 0,50 ppm; NT & 1,00 ppm.

Tai nong do thap nhat (0,05 ppm — NT1), tylé  luot dat 37,5% va 91,7% tai thoi diém 96 gio. Dac
chét sau 96 gio dat 8,3%, gan twong duong véi  biét, tir nong do > 0,16 ppm (NT5 — NT8), 100% ca
nhom doi chimg va cho thay, anh hudng cip tinh  chét chi sau 48 gio dau tién, phan anh doc tinh cap
nhe. Tuy nhién, & cac nong do 0,08 - 0,12 ppm  tinh manh mé déi voi Ivermectin.

(NT2 - NT4), ty lé chét gia tang nhanh chéng, lan

sam.  \ -\

—_— L] | ——
- . SRR ] ]\ e
| v on el |
Hinh 1. Biéu hién 1am sang ctia c4 chim vay vang trueée (A) va sau (B) khi tiép xudc Ivermectin

Ghi chu: A. C4 chim vdy vang boi binh thuong ¢ 16 doi ching (0,00 ppm); B. C4 chim chim xuong
ddy bé, van co kha nang hé hap, coé phan xa khi gap kich thich (0,20 ppm sau 3 gio).
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Ngoai ty 1é tir vong duoc néu trén, cac biéu
hién 1am sang lién quan dén ngd doc Ivermectin
ciing duoc quan sat (Hinh 1). Nhitng d4au hiéu bao
gom: Boi nghiéng, lo do, xoay vong, chim xuéng
day bé, giam phan xa véi ngoai canh, tan suat ho
hap tang... Cac triéu chimg nay xuat hién ro rét chi
sau 3 gio ti€p xuc dau tién & cac nhom nong do cao
(0,20
Ivermectin dén hé than kinh dién ra nhanh va
manh. Ca chét c6 biéu hién mang nhot nhat, mat
nhot. C4 song sot & nong do thap, boi binh thuong,

1,00 ppm), cho thay tac dong cua

khong c6 biéu hién sau 96 gio.

Maic du cac tht nghiém trén dong vat mau
nong cho thdy, Ivermectin c6 chi s6 an toan cao,
cac nghién ctu trén cé lai cho thdy pham vi an
toan hep hon. Piéu nay co thé do su khac biét vé
hé than kinh, kha ning phan hay thuoc va diéu
kién moi truong nhu nhiét do, pH, d6 man. Trong
nghién cttu nay, ca thé hién céc triéu chimg ngod
doc than kinh (gidm phan xa, boi xoay tron, mat
thang bang) tuong tu nhu da duoc mo ta trong cac
nghién cttu doc tinh khac [6, 32]. Cac triéu chung
tren duoc ghi nhan cé su tuong dong voi cac
nghién cttu vé co ché, tac dong ctia Ivermectin doi
voi mot so loai dong vat thiy san [13, 15], khi chat
nay dugc ghi nhan c6 anh huong dén hé dan
0.20
0.18
0.16
0.14
0.12
0.10

0.08

0.06

Liéu lvermectin (ppm)

004 | -
002 |,

0.00

0.0% 20.0% 40.0%

-----

truyén than kinh thong qua cac kénh chloride hoat
hoéa boi glutamate, c6 kha nang vuot qua hang rao
mau - ndo gay nhiém doc than kinh [6, 8]. Khi so
sanh vo6i cac nghién ctu trudc ddé, ca chim vay
vang (7Trachinotus spp.) thé hién mitc d6 man cam
tuong duong voi ca hoi (Salmo salar) hay ca ngua
van (Danio rerio), trong d6 LDy, sau 96 gio dao
dong tur 0,017 - 0,075 ppm [7, 15]. Ngoai ra, cac
phan tmg ngd doc & lieu thap nhu 0,05 ppm, mic
du khong gay chét hoan toan, van c6 nhimg anh
huong dén thay déi hanh vi, gidam kha ning bat
moi, hodc réi loan sinh ly t€ bao, nhu da duoc bao
c4o trén c4 ngua vin va ca troi An Do [12, 13].

3.3. Poc tinh ctia Ivermectin trén ca chim vay
vang

Gia tri liéu gay chét 50% (LCs,) sau 96 gio ti€p
xuc vo6i Ivermectin trén cd chim vay vang
(Trachinotus spp.) giai doan giong duoc xac dinh
la 0,086 ppm, v6i khoang tin cay 95% (CI 95%) dao
dong tr 0,070 - 0,101 ppm (Hinh 2). Gia tri nay
phan anh mic do nhay cam cao cta loai ca thk
nghiém véi Ivermectin, khi liéu gay chét 1% (LC))
bat dau xuat hien &@ muc 0,041 ppm va nguong gay
chét tuyeét doi (LCy) dat 0,180 ppm.

60.0% 80.0% 100.0%

Ty 1& chét

— - LD-96gi®y

= = = Gigi han dwéi

......... Gi¢ihan trén

Hinh 2. Tuong quan gitta ndng d¢ Ivermectin va ty 1é chét tich liy cta
ca chim vay vang (Trachinotus spp.) sau 96 gio
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So sanh véi cac nghién cttu da cong bo, gia tri
LC,, & ca chim vay vang thap hon dang ké so voi
mot so6 lodi ca nudc ngot nhu ca chép (Cyprinus
carpio) - 0,37 ppm [11], ca troi An Do (Labeo
rohita) — 0,42 ppm [12], hodc ca héi DPai Tay
Duwong (Salmo salan) — 0,20 ppm [33]. Trong khi
d6, mot so loai ca da tron nhu: Ca chinh chau Au
(Anguilla anguilla) c6 nguong nhay cam hon véi
LD;, dao dong tir 0,05 - 0,20 ppm [16]. O nhém
giap xac, nguong doc tinh ghi nhan con thap hon:
Neomysis integer c6 LCs, & mirc 0,07 ppm [34],
trong khi tom Crangon septemspinosa ghi nhan
truong hop chét hang loat & néng do > 0,2 ppm
[35]. Nhitng két qua nay cho thdy, su khac biét
dang ké vé nguong chiu doc cua Ivermectin gitta
cac nhom sinh vat thiy sinh.

Su khac biét vé do nhay cam ctia ca véi thuoc
c6 thé dén tir dic diém sinh ly timg loai, bao gom:
Khoi luong co thé, kha nang hap thu thudc qua
biéu mo, toc do trao déi chat, cting nhu hoat dong
gidi doc clia gan va than. O c4 giai doan giéng, he
thong mién dich chua hoan thién c6 thé dan dén
do nhay cam cao hon véi cac chat hoa hoc nhu
Ivermectin.

Két qua nghién cttu ctia Vu va cs (2024) [19]
trén ca Nheo my (Jcfalurus punctatus) st dung
diéu tri
metacercariae gy bénh dom trang noi tang cho
thay liéu diéu tri hiéu qua tir 0,30 mg/kg khoi
lwong ca ma khong gay t vong, LD, dugc xac
dinh trong nghién cttu nay la 0,808 mg/kg (tuong
duong 0,8 ppm).

Ivermectin bang duong tiém dé

Mot s6 nghién cttu trén ca hoi & Na Uy va
Chile cho thay, Ivermectin st dung qua dudng
thitc an voi liéu tie 0,05 - 0,20 mg/kg/ngay co thé
lam giam ky sinh trung trén ca ma khong gay doc
tinh cap tinh [7, 33]. Tuy nhién, cin luu y rang
ranh gidi gitta liéu diéu tri hiéu qua va liéu gay doc
la rat hep, dac biét voi nhimg loai nhay cam nhu ca
chim vay vang.

O ca ngua vin (Danio rerio), nghién ctu clia
Collymore va cs (2014) [13] va Domingues va cs
(2016) [15] da ghi nhan hiéu qua diéu tri ky sinh
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trung Pseudocapillaria tomentosa khi ti€p xuc voi
Ivermectin ¢ 0,05 mg/kg khoi luong ma khong
gay anh huong dén ty 1é song cta ca. Diéu nay
nhan manh rang liéu diéu tri hiéu qua c6 thé nhé
hon so véi LD,, thuong nam trong khoang 0,01 -
0,02 ppm khi st dung trong moi truong nudc.

Tt nhitng co s& nghién cttu trén, c6 thé thay
rang du Ivermectin 1a hoat chat co tiém nang kiém
soat ky sinh trung manh, nhung nguong an toan
hep cho ca bién, dac biét 1a ca giai doan giong. Do
do, viec st dung can duoc can nhac nghiém tic,
uu tién thtt nghiém liéu thap, thoi gian tiép xuic
ngan, t6i uu cac con duong dua thudc (ngam, tam,
tron thtre an, tiém,...) nham gidm thiéu rai ro doc
tinh.

4. KET LUAN

Ivermectin gay doc cap tinh manh d6i véi ca
chim vay vang (Zrachinotus spp.) giai doan giong
khi st dung theo phuwong phap ngam. Gia tri LD,
sau 96 gio duwoc xac dinh 1a 0,086 ppm. Nguong
bat dau gay chét 1a 0,08 ppm va gay chét 100% &
nong do 0,16 ppm trd lén sau 48 gio tiép xuc. Ty
lé t&r vong, cac biéu hién lam sang nhu mat can
bang, tang tiét nhot, boi xoay vong va phan xa
yéu xuat hién soém & néng do > 0,20 ppm sau 3 gio
tiép xuc voi Ivermectin. Nghién ctru nay cung cip
nhitng thong tin dau tién vé mic do doc cap tinh
ctia Ivermectin trén ca chim vay vang, mot doi
twong nuodi bién phd bién tai Viet Nam. Day 1a co
s& quan trong cho cac nghién ctru ti€p theo nham
xay dung cac phac do diéu tri ky sinh trung va
quan ly sttc khoe dan ca nuéi theo huéng an toan
va bén vimg.
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EVALUATION OF THE ACUTE TOXICITY OF IVERMECTIN ON JUVENILE
GOLDEN POMPANO (Zrachinotus spp.)
Kim Minh Anh!, Vu Duc Manh!, Nguyen Cong Thiet’,
Nguyen Phuc Bao Nguyen!, Do Ngoc Anh Quan’,
Nguyen Manh Hung? Truong Dinh Hoai', Kim Van Van'
! Fisheries Faculty, Vietnam National University of Agriculture
? [nstitute of Biology, Vietnam Academy of Science and Technology
Abstract

Ivermectin - a broad-spectrum antiparasitic agent that has demonstrated efficacy in controlling
both internal and external parasitic diseases. However, the toxicity of Ivermectin to cultured fish
species, particularly at the juvenile stage, has not been fully evaluated. This study was conducted
to determine the acute toxicity and 96 hours LDs, value of Ivermectin on juvenile golden
pompano (7rachinotus spp.; 5 - 7 cm). Fish were exposed to eight concentrations of Ivermectin
(0.05 - 1.00 ppm) over a 96 hours period. Results showed that the 96 hours LDy, was determined
to be 0.086 ppm (95% CI: 0.070 - 0.101 ppm). A 100% mortality rate was observed at concentrations
of 0.16 ppm and above after 48 hours, accompanied by clinical signs including loss of balance,
erratic swimming, decreased reflexes, and significantly increased respiratory intensity. The
application of Ivermectin for parasite treatment in golden pompano should be further studied
regarding dosage, exposure time, and route of administration to ensure safety for aquatic
animals.

Keywords: Anti-parasitic, Ivermectin, LD;, toxicity, Trachinotus spp.
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NGHIEN CUU ANH HUGNG CUA VI KHUAN QUANG HOP
(Rhodopseudomonas palustris) LEN SINH TRUONG
VA PHAT TRIEN CUA TOM THE CHAN TRANG
(Litopenaeus vannammei)

Nguyén Anh Tudn®", Ho Thi Thu Hoai!, Nguyén Pitc Thanh!, Nguyén Thi Thu Lién?

"Truong Pai hoc Nong Lam, Dai hoc Hué

?Vien Nghién citu va Ung dung Khoa hoc cong nghé, Truong Pai hoc Khoa hoc, Pai hoc Hué

*Email: nguyenanhtuan @huat edu.vn

TOM TAT

Vi khudn quang hop (Rhodopseudomonas palustris) thuéc nhom vi khudn ki khi chira nhiéu
enzyme va thanh phan c6 hoat tinh sinh hoc cao c6 loi d6i véi dong vat thay sinh. Tuy nhién,
nhitng nghién ctu lién quan dén viéc stt dung vi khudn quang hop trong hoat dong nuoi trong
thity san van rat han ché. Nghién cttu ndy duoc thue hién voi muc dich danh gia anh huong cta vi
khuén quang hop lén sinh truéng va phat trién ctia tom thé chan trang (Litopenaeus vannamei)
thong qua bé sung vi khuin & cac nong do khac nhau (1; 3; 5% sinh khoi tuoi dang sét/kg thic
an) vao khiu phan thirc an. Két qua nghién cttu chi ra rang cac chi tiéu lién quan dén toc do tang
truong vé khoi luong (DWG g/ngay, SGRW %/ngay) va chiéu dai (DLG mm/ngay, SGRL
%/ngay), hé s6 chuyén ddi thic an (FCR) va ti 1é song (SR) cta tom da duoc cai thién dang ké
khi b6 sung vi khuan & nong do 5%. Cu thé, khoi luong va chiéu dai tom stt dung thic dn b sung
vi khudn quang hop tai thoi diém két thuc thi nghiém dat 8,61 + 0,05 g/con, 108,76 + 1,04
mm/con so voi 5,54 + 0,17 g/con, 96,53 + 1,10 mm/con & nghiém thitc doi chimg. FCR ctia tom
st dung thitc an bé sung (1,34 + 0,01) thap hon c6 y nghia théng ké so véi tom & 16 doi ching
(1,53 + 0,01) va ti le song ctia tom sit dung thirc dn b6 sung (80 + 1,15%) cao hon c6 y nghia thong
ké so voi tom & nghiém thirc doi chimg (73 + 1,73%) (p < 0,05). Nhitng két qua nay chi ra rang bd

sung vi khu4n quang hop da thuc dy su sinh trudng va phat trién ctia tom thé chan trang.

Tu khoéa: Vi khuan quang hop, tom thé chan trang, sinh truéng va phat trién.

1. BAT VAN BE

Vi khuidn quang hop (Rhodopseudomonas
palustris) 1a vi khuidn khong luu huynh mau tia
trong thanh phan chira nhiéu hoat tinh sinh hoc
cao c6 loi cho dong vat thay sinh nhu: Thanh té
bao vi khuan dé tiéu hoa, protein, carotenoid, hop
chat khong phai protein (cofactors) can thiét cho
hoat dong ctia enzyme va vitamin [1 - 3]. Ngoai ra,
vi khu4n quang hop thuoc nhom sinh vat da nang,
ching co6 thé thuc hién 4 phuong thic trao doi
chat khac nhau (quang te duong, quang di duong,
hoa di duong, hoa tu duong) va dé dang chuyén
doi tir phuong thitc trao déi chat nay sang phuong
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thic khac tuy thuoc vao diéu kién sén c6 [4]. Su
da dang vé phuong thttc trao ddi chat cho phép vi
khuan quang hop - stt dung anh sang, hop chat vo
co, hitu co nhu: Nguodn cac-bon va nang luong cia
né dudi diéu kién ky khi hoac hiéu khi [5]. Vi
khuin quang hop duoc tim thay trong nhiéu moi
truong khac nhau va da duoc phan lap tir cac
nguédn nhu bun, dat, tram tich thay sinh, nudc co
tinh kiém, rom ra, 14 cay muc va hé nuéc giau dinh
duong [6]. V6i nhitng dac tinh wu diém nay, vi
khuin quang hop da duoc tng dung trong rat
nhiéu linh vuc lién quan dén xt ly nudc thai va
nuoéi trong thay san [7]. Két qua nghién ctu cia
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Saejung va cs (2021) [3] cho thady, b6 sung vi
khuin quang hop vao khiu phan thtc an da thac
d4y su phat trién va tang ti lé séng ctia tom
(Streptocephalus sirindhornae). Hé mién dich va
kha
(Pelteobagrus vachell) da duoc cai thien dang ké

ning Kkhiang bénh cta ca da tron
khi an khau phan c6 b6 sung vi khuidn quang hop
[8]. Mac du vi khudn quang hop da cho thdy
nhimg anh hudng tich cuc lén su phat trién cta
tom va c4, tuy nhién cac nghién ctu lién quan dén
viéc st dung vi khudn quang hop nhu mot hop
chat b sung trong khiu phan thitc an thay san &
Viét Nam van rat han ché, dac biét trong nu6i tom
thé chan trang. Do vay, nghién cttu nay st dung vi
khu4n quang hop duoc phan 1ap tir mau nudc va
bun tai xa Phong Phu, thanh phé Hué nhu hop
chat bé sung trong khiu phan thic an cta tom thé
chan tring nham danh gia anh hudng cta vi khuan
quang hop lén sinh trudong va phat trién cta tom
thé chan trang, mot trong nhimg doi twong thay
san chi luc ctia Viet Nam.

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

Vi khuan quang hop - duoc phan lap, tao dong
thuan va nhan nuoi sinh khéi tit mau bun va nudc
ven bo thuoc xa Phong Phu, thanh pho Hué theo
phuong phap da duoc mo ta béi Nguyén Thi Thu
Lién va cs (2025) [9]. Sau khi nuoi tang sinh, sinh
khoi vi khudn tuoi dang sét duoc thu hoi bang
phuong phap lang loc qua mang loc véi ti 1é nudc
10%.

Tom thé chan trang duoc mua tir trai san xuat
tom giong Quoc Thang, phuong Thuan An, thanh
pho Hué. Tom da duoc kiém dich khong mang
mam bénh Taura (Aparavirus), dom trang
(Whispovirus), vi EHP
(Enterocytozoon hepatopenael) va khong nhiém vi

bao t&r trung
khuan Vibrio parahaemolyticus tai Tram chén
doan xét nghiém va diéu tri bénh dong vat, thanh
pho Hué.

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

2.2. Phuong phap nghién ctru

22.1. Nghién cuu dnh hudng cua nong do vi
khuan quang hop bo sung vdo khau phan lén sinh
truong va phat trién tom thé chan trang ¢ quy mo
thi nghiém

Tom duoc nuodi thuan 48 gid trong bé xi mang
5 m® trudc khi duoc lwa chon ngiu nhién phuc vu
cho thi nghiém. Tom v6i khoi luong (0,89 - 1,19
g/con) va chiéu dai (47,38 - 54,69 mm/con) duoc
b6 tri ngau nhién vao 12 bé nhua chita 100 L nudc
bién sach (28%.) da qua xt ly (30 ppm Chlorine,
NICLON 70 - G). Tom duoc nudi véi mat do 50 ca
thé/bé va moi bé duoc bo tri suc khi 24/24 gio két
hop véi bo may bom va hop loc nuéc don gian
(Vipsun vs 188) nham tang oxy hoa tan va loai b
chat ban lo Itmg trong suoét qua trinh thi nghiém.
Tom dwoc nuodi trong 28 ngay st dung thirc an
No.1 Growmax (The LIGHT) véi protein tho 40%
c6 b6 sung 3 néong do vi khuian quang hop lan luot
1; 3; 5% sinh khoi tuoi dang sét/kg thirc an (img
voi 10; 30; 50 g sinh khoi twoi dang sét/kg thitc an)
va nghiém thitc d6i chiing khong bé sung vi khuin
(m6i nghiém thirc duogc ldp lai 3 lan). Tom duoc
cho an thda man nhu cau tai vi tri ¢6 dinh (st dung
sang an) & cac moc thoi gian 7, 11 va 16 gid. Luong
thitc an sé duoc diéu chinh theo ting 1an cho an
can cu vao thoi gian va luong thic an du thua
trong sang an. Cac yéu t6 moi truong duoc duy tri
6n dinh trong khoang thich hop cho sinh truong
va phat trién cta tom thé. Cu thé, nhiét do: 28 —
30°C, pH: 7,5 — 8,5, d0 man 28%o., ham luong oxy
hoa tan 4,5 — 5 mg/L. Trong suét qua trinh thi
nghiém, tom duoc thu mau dinh ky 7 ngay/lan véi
15 mau ngau nhién/bé/lan kiém tra. Tom duoc
gay mé nhe bang dung dich Aqui - S (10 ml/m®
nuoc) trude khi tién hanh kiém tra khoi luwong va
chiéu dai va duoc tha lai bé thi nghiém ngay sau
Kkhi kiém tra.
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2.2.2 Nghién ciru 4nh hudng cia viéc bo sung
5% sinh khoi twoi dang sét vi khudn quang hop lén
sinh truong va phat trién tom thé chan trang ¢ quy
mo nuoi thuong pham

Can ctr vao két qua thi nghiém anh huong ctia
nong do vi khudn quang hop lén sinh truong va
phat trién tom thé chan tring (Thi nghiém 1),
nong do vi khudn bé sung co6 hiéu qua tot nhat (bo
sung 5%) da duoc lua chon cho thi nghiém tiép
theo. Trong thi nghiém nay, tom thé chan trang cé
khoi luong trung binh 1,26 + 0,01 g/con va chiéu
dai 56,01 + 0,18 mm/con da qua kiém dich, duoc
lwa chon b6 tri ngau nhién vao 6 bé xi mang trong
nha c6 mai che (10 m*/bé) chtta nuwdc bién sach
(28%0) da qua xtr ly (30 ppm Chlorine, NICLON 70
— G) va suc khi lién tuc 24/24 gio. Tom duoc tha
nudi voi mat do 300 ca thé/m?® trong 42 ngay st
dung thitc an No.1 va No.2 Growmax (The LIGHT
- tiy theo kich c& tom) véi protein tho 40% co bo
sung vi khu4n quang hop (50 g sinh khéi twoi dang
sét/kg thic an) va nghiém thic doi ching khong
b6 sung vi khudn (mdi nghiém thirc duoc lap lai 3
lan). Trong sudt qua trinh thi nghiém, tom duwoc
cho an, siphong thay nuéc hang ngay. Qua trinh
cham soc, quan li va dinh ky thu mau duogc thuc
hién nhu thi nghiém 1.

2.2.3. Cdc chi tiéu theo doi

Céc thong s6 vé: Tang trudng hang ngay vé
khoi luong (DWG g/ngay) va chiéu dai (DLG
mm/ngay); ting truong dic trung vé khoi luong
(SGR,, %/ngay) va chiéu dai (SGR; %/ngay); hée so
chuyén d6i thiec an (FCR) va ti lé song (SR %)
duwoc tinh theo moé ta bdi Chau Tai Tao va cs
(2021) [10]. Cu thé: DWG g/ngay = (W2 - W1)/T;
DLG mm/ngay = (T2 - T1)/T; SGR, %/ngay =
(InW2 - InW1)/T * 100; SGR, %/ngay = (InL2 -
InL1)/T * 100; FCR = Téng lugng thttc an st
dung/Téng khoéi luong tom thu hoach; SR % = So
tom song khi két thuc thi nghiém/s6 tom tha ban
dau *100. Trong do, W1: khoi luong tom ban dau
(g); W2: Khoi lwong tom luc thu mau (g); LI:
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Chiéu dai tom ban dau (mm); L2: Chiéu dai tom
lac thu mau; T: s6 ngay nudi.

2.3. Phuong phap xtz Iy s6 lieu

Céac s6 litu duoc xt ly bang phuong phap
thong ké sinh hoc trén phan mém Excel 2017 va
SPSS (phién ban 20.0 cho Windows). Cu thé, One-
way ANOVA theo sau boi Tukey‘s — post hoc test
duoc stt dung dé so sanh gia tri trung binh ctia cac
chi tiéu theo doi gitra cac thoi diém thu mau trong
thi nghiém 1. “Independent - samples T — Test”
duoc st dung dé so sanh dir lieu gitta nhom doi
ching va nhom bd sung 5% vi khuidn quang hop
trong thi nghiém 2. Khéi lwong va chiéu dai tom
dua vao thi nghiém duoc phan tich théng ké nham
dam bao khong c6 su khac biét c6 y nghia trudc
khi thuc hién thi nghiém (p > 0,05). Phan mém
Graphpad Prism phién ban 9.0 danh cho Windows
duoc stt dung dé ve cac biéu do.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudéng ctia ndng @6 vi khuin quang
hop bé sung vao khiu phén lén sinh trudng va
phat trién tom thé chan tring & quy md thi nghiém

Két qua b sung vi khuan quang hop vao khau
phan thtc dn tom thé chan trang & cac nong do
khac nhau (1; 3; 5%) cho thdy, anh hudéng nhat
dinh cta viéc bd sung vi khuidn quang hop trong
kh4u phan an lén sinh truéng va phat trién cta
tom thé chan trang (Hinh 1, Bang 1). Mic du hau
hét cac chi tieu theo doi (DWG g/ngay, DLG
mm/ngay, SGR,, %, SGR, %/ngay va FCR) khong
c6 su khac biét y nghia thong ké gitta cac nghiém
thuee thi nghiém (p> 0,05), tuy nhién bé sung 5% vi
khuin quang hop vao thic an da cho két qua tot
nhat & hau hét cac chi tieu theo déi so voi nghiem
thirc doi ching va cac nghiém thic bé sung 1 va
3% vi khuan. Cu thé, khoi luong va chiéu dai tom &
thi nghiém b sung 5% dat 2,48 + 0,07 g/con va
72,96 £ 1,70 mm/con sau 28 ngay thi nghiém.
Trong khi d6, cac chi s6 nay & cac nghiém thic
con lai chi dat xap xi 2,0 g/con vé khoi luong va <
70 mm/con vé chiéu dai khi thi nghiém két thuc
(Hinh 1). Trong cac chi tiéu theo doi, ti 1¢ song
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(SR) cho thay, su khac biét c6 y nghia thong ke
gitta cac nghiém thic thir nghiém (p < 0,05). Chi
s6 SR thap nhat duoc quan sat & nghiém thuc doi
chimg (37,0 + 7,0%) va cao nhat (66,0 = 6,0%) &
nghiém thitc b6 sung 5% vi khu4dn quang hop, theo
sau boi nghiém thitc bé sung 3% (49,0 = 1%) va 1%
(44,0 £+ 2%). Tom an thit 1an nhau do qua trinh 16t
xac khong dong loat & nghiém thic doi ching co
thé 1a mot trong nhitng nguyén nhan chinh dan
dén hé s6 FCR va ti 1é song thap ¢ nghiém thic
nay. B6 sung cac ching vi khudn quang hop (Vi
khuin quang hop hoac Rhodobacter capsulatus) &
cac muc khac nhau vao thitc an tom thé chan trang
O giai doan postlarvae (PL10) da duoc thuc hién
boi Alloul va cs (2021) [11], theo d6, khoi luong
tom kiém tra sau 28 ngay thi nghiém bé sung 5 g
protein vi khuan quang hop/100 g protein thitc dn

cong nghiép cao hon so voi doi chimg, tuy nhién
st khac biét c6 y nghia thong ke vé chi s6 SGR
gitta nghiém thic thi nghiém va do6i chimg chi
duoc tim thdy & nong do bé sung cao (11 g protein
vi khuidn quang hop/100 g protein thitc an cong
nghiép). Két qua nay kha tuwong déng voi két qua
nghién cttu nay mac du c6 su khac biet vé giai
doan tom thir nghiém gitta 2 nghién ctu.

Mot diém dang luu y trong nghién ctru hién tai
la mat do tom thtt nghiém kha cao (50 ca thé/100
L), diéu nay co6 thé han ché hiéu qua cta viéc bé
sung vi khu4n quang hop trong khau phan an lén
sinh trudng va phat trién ctia tom thé chan trang
trong thi nghiém nay. Tuy nhién, anh huwong tich
cuc cta viec bé sung vi khuin quang hop trong thi
nghiém nay, dic biét & nong do 5% la khong thé
phu nhan.
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Hinh 1. Khdi lueong va chiéu dai trung binh ctia tom thé chan tring tai cac thoi diém
kiém tra & cac nghiém thitc thi nghiém
Bang 1. T6c d9 sinh truéng va phat trién cta tom thé chan tring & cac nghiém thizc thi nghiém

Nghiém thuc
Chi tiéu theo doi
boi ching B6 sung 1% B6 sung 3% B6 sung 5 %
DWG g/ngay 0,04 + 0,002 0,03 +£0,003 0,04 £ 0,001 0,04 +0,001
DLG mm/ngay 0,61 +£0,08 0,56 +0,11 0,69 + 0,02 0,68 + 0,02
SGR,, %/ngay 2,86 +£0,01 2,23 +£0,26 2,94 +£0,04 2,74 £0,02
SGR; %/ngay 1,06+ 0,16 0,93+0,19 1,16+ 0,06 1,09 £ 0,01
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FCR 1,11+ 0,10

1,6 £ 0,15

1,29 + 0,02 1,17+0,08

SR % 37,0+ 7,0

44,0 £ 2,0

49,0 £ 1,0° 66,0 = 6,0°

Ghi chu: Két qua thé hién duoi dang: Gi tri trung binh (Mean) + sai s6 chudn (SE). Céc gid tri trong
cung 1 hang cé cdc chit cdi a, b thé hién sur khac biét co y nghia thong ké (p < 0,05).

3.2. Anh hudng ciia viec b§ sung 5% vi khuin
quang hop lén sinh truéng va phat trién tom thé
chan tring & quy mé6 nuoi thuong phdm

Can ct két qua thi nghiém 1, bé sung 5% vi
khuin quang hop vao khau phan thirc dn tom thé
chan trang da duoc lua chon thuc hién 14p lai & thi
nghiém 2 voi su diéu chinh vé mat do nuoi (300 ca
thé/m? va thoi gian nuoi (42 ngay nuoi). Két qua
nghién ctu cho théy, tom st dung thic an b6 sung
vi khu4dn quang hop c6 cac chi tiéu theo doi cao
hon so v6i tom chi st dung thitc an cong nghiép.
St khac biét nay c6 y nghia thong ké ¢ tat ca cac
chi tiéu lién quan dén sinh truong va phat trién ctia
tom thé chan trang (p< 0,05) (Hinh 2, Bang 2). Cu
thé, khoi luong va chiéu dai tom st dung thirc dn
b6 sung vi khuian quang hop tai thoi diém két thac
thi nghiém dat 8,61 + 0,05 g/con, 108,76 + 1,04
mm/con so voi 5,54 + 0,17 g/con, 96,53 + 1,10
mm/con & nghiém thitc doi ching. Ngoai ra, hieu
qua ctia viéc bo sung 5% vi khuidn quang hop vao
kh4u phan lén sinh truéng va phat trién ctia tom
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Chiéu dai tém (mm/con)

con dugc thé hién & céac tiéu chi theo doi con lai
(DWG g/ngay, DLG mm/ngay, SGR, %/ngay,
SGR, %/ngay, FCR va SR %) (Bang 2). Trong cac
chi tieu theo doi nay, he s6 chuyén hoa thic an
FCR va ti 1é song SR dong vai tro quan trong trong

su thanh céng ctia vu nudi.

Bang 2 cho thay, FCR cua tom st dung thuc
an b sung (1,34 + 0,01) thap hon c6 y nghia thong
ké so voi tom ¢ 16 doi chung (1,53 + 0,01). Theo
Wang va cs (2024) [12], trén 6c huong da chi ra
rang b6 sung vi khudn quang hop da tang kha
nang tiéu hoa va cai thién toc do phat trién cua oc.
Tuong ty nhu vay, hé s6 FCR cta tom thé chan
trang & giai doan PL10 str dung thitc dn bé sung vi
khuan quang hop (5 g protein/100 g protein thitc
an) va Rhodobacter capsulatus (5 g protein/100 g
protein thirc an; 11 g protein/100 g protein thic
an) cho thay, thap hon c6 y nghia thong ké so véi
tom chi st dung thitc an cong nghiép [11]. Do vay,
két qua nghién ctru lién quan dén hé s6 FCR trong

nghién ctru nay la hoan toan hop li.
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Hinh 2. Khéi lrong va chiéu dai trung binh ctia tom thé chan tring & nghiém thizc ddi ching va nghiém
thirc b sung 5% vi khuidn quang hop (cac chit cai a, b thé hién su khac biét ¢6 y nghia thong ké (p < 0,05)
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Bang 2. Tc d¢ sinh trudng va phat trién ctia tom thé chan tring & nghiém thirc ddi chimg
va nghiém thirc bd sung 5% vi khu4dn quang hop

Nghiém thuc
Chi tiéu theo doi
boi chimg B6 sung 5%
DWG g/ngay 0,10 = 0,004? 0,17 + 0,0009"
DLG mm/ngay 0,97 + 0,02* 1,24 +0,02"
SGR,, %/ngay 3,52 +0,06% 4,55+ 0,02°
SGR, %/ngay 1,31+ 0,03° 1,56+ 0,02
FCR 1,53 +0,01* 1,34 +0,01°
SR % 73 +1,73% 80+ 1,15°

Ghi chu: Két qua thé hién duoi dang: Gid tri trung binh (Mean) + sai s6 chudn (SE). Céc gid tri trong
cung 1 hang co cdc chir cdi a, b thé hién sur khdc biét ¢ y nghia thong ké (p < 0,05).

baoi voi ti 1é song (SR %) cta tom, twong twe nhu
thi nghiém 1, ti 1¢ song cua tom stt dung thtrc an
b6 sung (80 + 1,15%) cao hon cé y nghia thong ké
so voi tom & nghiém thie doi chung (73 + 1,73%)
(p < 0,05). Theo Alloul va cs (2021) [11], cac
chiung vi khudn quang hop va Rhodobacter
capsulatus c6 kha nang kim ham su phat trién cta
vi khudn V. parahaemolyticus va V. campbell,
déng thoi cai thién kha nang chiu dung ctia tom
thé chan trang trong moi truong amonia cao (3 mg
N/L). Ngoai ra, viéc b6 sung vi khuan quang hop
vao khau phan da cho thdy cai thién kha ning
mién dich & 6c huong thong qua thuc ddy tan suat
biéu hién cac gen lién quan dén antioxidant
(nhitng hop chat c6 kha niang bao ve té€ bao khoi
st ton thuong gay ra boi cac goc tu do, nhimg
phan tt khong 6n dinh gay hai cho co thé). Vi vay,
viéc b6 sung vi khudn quang hop vao khau phan
thirc an da tang ti lé song cta tom thé chan trang

nhu trong nghién cttu nay la hoan toan hop li.

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

4. KET LUAN

B6 sung vi khuin quang hop vao khiu phan
thitc an tom thé chan trang & nong do 5% da cai
thién toc do sinh truomg (0,17 + 0,0009 g/ngay;
1,24 + 0,02 mm/ngay), ti l¢ song (80 + 1,15%) va hé
s6 chuyén déi thic an (1,34 + 0,01). Tuy nhién,
hiéu qua cua viéc b6 sung c6 thé bién dong tiy
thugc vao mat do nuodi. Nghién ctu tiép theo nén
duoc thuc hién theo huéng ting nong do vi khudn
b6 sung & cac mat do nuoi khac nhau nham toi vu
hoéa hiéu qua cta viéc st dung vi khu4n quang hop
trong nudi tom thé chan trang.

LOI CAM ON

Cong trinh nay 12 mot phan két qua cua dé tai
khoa hoc va cong nghé cap tinh. Tén dé tai
“Nghién citu khai thac nguon tai nguyén vi khuan
quang hop gidu protein ¢ viung ven bién Thira
Thién Hué lam nguén nguyén liéu san xudt thirc
an chdn nudi va nudi trong thiy san”, Ma so:
TTH.2022-KC.08. Nhom tac gid chan thanh cam on
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UBND tinh Thira Thién Hué (nay Ii thanh phd

Hué) da cap kinh phi va tao diéu kién dé thuc hién
dé tii.
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Rhodopseudomonas palustris formulation improves resistance of juvenile ivory shell (Babylonia
growth performance, muscle composition, digestive  areolata). Fishes, 9(12), 522. https://doi.org/
enzyme activity, non-specific immunity and disease  10.3390/fishes9120522.

THE EFFECTS OF PHOTOSYNTHETIC BACTERIUM (RhAodopseudomonas palustris) ON THE
GROWTH AND DEVELOPMENT OF WHITELEG SHRIMP (Litopenaeus vannamei)

Nguyen Anh Tuan?, Ho Thi Thu Hoai', Nguyen Duc Thanh', Nguyen Thi Thu Lien?
! Faculty of Fisheries, Hue University of Agriculture and Forestry, Hue university
?Institute of Applied Research for Science and Technology,
Universty of Sciences, Hue University
Abstract

Photosynthetic bacterium Rhodopseudomonas palustris is know well as anaerobic bacteria
containing enzymes and bioactive compounds that benefit aquatic animals. However, studies
related to application of this photosynthetic bacterium in aquaculture are still limited. This study
was conducted in order to evaluate effects of photosynthetic bacterium on growth performance of
white leg shrimp Lifopenaeus vannamei via dietary supplementation of photosynthetic bacterium
at different concentration (1; 3; 5% bacterial paste biomass/kg commercial food). The results
indicated that parameters related to daily weight gain (DWG g.day?!, SGRW %. day), daily length
gain (DLG mm.day! SGRL%. day"), feed coversation ratio (FCR) and survival rate (SR), were
significantly increased for shrimp fed on the bacterial supplemented food. In particular, the final
body weight and total length of shrimp consuming the supplemented food reached 8.61 + 0.05
g/individual, 108.76 + 1.04 mm/individual compared to 5.54 + 0.17 g/individual, 96.53 + 1.10
mm/individual of control group. The FCR of treatment group (1.34 + 0.01) and is significantly
lower than that of control group (1.53 + 0.01) and the SV (80 + 1.15%) of treatment group is
remarkably higher in comparison with control group (73 £ 1.73%) (p< 0.05). These results imply
that the dietary supplementation with photosynthetic bacterium improved the growth

performance of white leg shrimp.

Keywords: Photosynthetic bacterium, white leg shrimp, growth performance.
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ANH HUOGNG CUA MAT 90 NUOI BEN SU TiCH LOY
TRAM TiCH TRONG A0 TOM THE CHAN TRANG
(Litopenaeus vannamei)

Nguyén Dizc Binh* ", Phan Trong Binh!, Nguyén Thi Minh Nguyét?,

TOM TAT

Pham Thai Giang!, Mai Ping Nhan? Vi Dic Duy?
! Vién Nghién citu Nudi trong Thuy san I

? Chi cuc Thuy san, Kiém ngu tinh Ninh Binh
"Email- ndbinh @rial. org

Nghién cttu nay danh gia anh huong ctia mat do nuoi dén qua trinh tich liy tram tich trong ao
nuoi tom thé chan trang (Lifopenaeus vannamej) tai tinh Ninh Binh. Ba mo hinh nuéi duoc so
sanh: Siéu tham canh A (219 con/m?), siéu tham canh B (167 con/m?) va tham canh C (92
con/m?) trong 103 ngay. Tram tich duoc thu thap dinh ky bang bay chuyén dung qua bon giai
doan nuoi, tir thang nuoi 1 dén thang nuoi 4 (TN1 - TN4). Két qua cho thay, luong tram tich tang
dan theo thoi gian, dat dinh & TN3. Cu thé, gia tri 1a 74,56 + 3,47 g/bay (mo hinh A), 70,18 + 4,21
g/bay (B) va 57,37 + 3,51 g/bay (C). Sau d6, luong tram tich 6n dinh & TN4. Tong luong tram
tich tich lity cao nhat & mo hinh A (175 + 5,5 tdn/ha/vu), ti€p theo 1a B (161 + 7,4 tAn/ha/vu) va
thap nhat & C (131 + 6,5 tan/ha/vu). Toc do lang dong trung binh ciing cao nhat & mo hinh A
(255,93 + 11,56 g/m?2/ngay tai TN4), so v6i mé hinh B (231,59 + 18,73 g/m?2/ngay) va mo6 hinh C
(194,11 + 16,69 g/m2/ngay). Phan tich thong ké bang kiém dinh Friedman (p < 0,001) x4c nhan
su khac biét co y nghia thong keé gitta cac mo6 hinh nuoéi, voi mé hinh A luon c6 luong tram tich
cao nhat. Heé s tuong quan Spearman (p > 0,86) cho thdy méi quan hé thuan manh me gitta thoi
gian nuoi va luong tram tich tich liy. Nghién ctru khang dinh mat do nuéi cao lam tang dang ké
luong tram tich, de doa chat luong moi truong. Do d6, can ap dung cac bién phap quan ly thic an
chit ché, ting cuong xi - phong day ao va kiém soat mat do nuoi dé giam thiéu 6 nhiém tram tich,

dac biét trong mo hinh siéu tham canh.

Tt khéa: Mat do nuéi, mé hinh nuoi, siéu thim canh, tich Iy tram tich, tom thé chan trang.

1. DAT VAN BE

Nu6i tom nuoc lo 1a nganh kinh t€ mai nhon,
dong vai tro quan trong trong phat trién nong
nghiép va xuat khau thiy san. Nam 2024, dién tich
nuodi dat hon 749.000 ha, san lwong 1,29 triéu tan,
tang 15% so voi nam 2023. Tom thé chan trang (L.
vannamei) chiém wu thé voi 951.000 tan, gép phan
dua kim ngach xuat khau lén 3,95 ty USD, tang
14% [1]. Loai nay 1a doi twong cht luc trong cac mo

hinh thAm canh va siéu thAm canh.
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Mat do nudi tom thé chan trang tuy thuoc
theo titng moé hinh. Siéu tham canh 2 giai doan
theo quy trinh cong nghé Tric Anh va huong dan
cua S& Nong nghiép va PTNT tinh Tra Vinh
(2018) ap dung mat do thuong pham tir 100 - 300
con/m? [2 , 3]. Theo Téng cuc Thuay san (2013)
[4], mo6 hinh nuo6i tham canh khuyén nghi 30 - 60
con/m? cho ho madi va 60 - 80 con/m2 voi ho co
kinh nghiém.

Mat do nuoi cang cao lam tang luwong thirc an,
gay ap luc chat thai cang 16n. Thic an cong nghiép
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chiém 60 - 70% chi phi san xuat 12 nguén phat sinh
chinh cac chat thai dinh duong [5]. Thic an du
thtra va bai tiét tir tom tao ra cac hop chat doc hai
nhu: NO,;, NO,, NH,, CO, va H,S [6], anh hudng
dén chat luong nudc va tich tu dudi day ao.

Tram tich day ao la noi luu gitr dinh duong va
chat thai. Theo Avnimelech va Rivto (2003) [7], 1
cm tram tich chia luong dinh dudng gap 10 lan so
voi 1 m cot nudce. Tuy nhién, tich tu httu co qua
muc kich thich vi sinh vat, ting nhu cau oxy va gay
yém khi, anh huéng dén sirc khoe tom [8].

Trong boi canh phéat trién cac mo hinh nuoi
hién dai (ao 16t bat, bé xi mang, composite), viéc
ap dung cac bién phap quan ly nhu xi phong day
ao va thay nuoc dinh ky da lam thay déi dang ké
qua trinh tich tu tram tich. Diéu nay dit ra yéu cau
cap thiét vé viec xay dung phuong phap danh gia
chinh xac lwong tram tich thuc té ling dong va kha
nang phat thai trong tirmmg mo hinh nuoi. Viéc st
dung bay tram tich chuyén dung sé giup dinh
luong chinh xac toc do lang dong va téng luong
tram tich, tir d6 cung cdp co sé khoa hoc cho cac
giai phap quan ly moi truong bén vimg.

Nghién cttu nay duoc thuc hién véi muc tiéu
xac dinh toc do lang dong va khoi lugng tram tich
tich lity trong ao nuoéi tom thé chan triang theo cac
mo6 hinh mat d6 nuoi khac nhau

2. PHUONG PHAP NGHIEN CUU

2.1. béi tuong va dia diém nghién ciru

Nghién ctru duoc thuc hién tai xa Hai Tién,
tinh Ninh Binh, tir thang 9 dén thang 12 nam 2024.
Thi nghiém duoc tién hanh trén 9 ao nudi 1ot bat,
dién tich trung binh cac ao 1.200 m2. Tém thé chan
trang (L. vannamei) co post (PL12-15) duwoc nudi
theo ba mo6 hinh véi mat @6 khac nhau: Mo hinh A
(siéu tham canh), mo6 hinh B (siéu tham canh) va
mo hinh C (tham canh) v6i mat d6 nuoéi trung binh
lan luot 12 219 con/m2, 167 con/m?2 va 92 con/m2.
Heé thong ao nudi dugc bo tri twong tu nhau, bao
gom: He thong cép oxy trong cac ao cd suc khi
day (1 may 3,5 kW/ao, 150 - 200 cuc sui) va hai

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

gian quat nuéc (3,5 kW/gian, 12 - 14 canh/gian).
Céc gian nudc duoc bo tri so le nham tap trung
chat thai (Hinh 1b).

Toém nudi bang thtc an vién cong nghiep (cac
hang CP, Growbest, Growmax, Thing Long tuy
theo ho nuoi), gém 3 giai doan: Giai doan 1 (25 - 30
ngay): Cho an 6 - 8 lan/ngay, 8 - 10% sinh khoi,
dam > 43%. Giai doan 2 (25 - 30 ngay tiép): Cho an
5 - 6 lan/ngay, 5 - 7% sinh khoi, dam > 42%, kiém
tra san an moi gio. Giai doan 3 (30 - 60 ngay): Cho
an 4 lan/ngay, 3 - 5% sinh khoi. He s6 chuyén ddi
thitc an (FCR) thuc té duoc ghi nhan trong suét vu
nuoi dao dong trong khoang tir 1,2 - 1,5.

San phidm bé sung gém: Organic, Vimekat,
Probisol, Phylus, Hepatic, Elecamin, Lactozyme,
Canxiphot hang Vemedim, Vimeco... Truéc khi
tha, nudc ao xtt ly bang thudc tim, Chlorine, PAC,
voi CaCO,, gay mau biang men TS1 + men ddy mat
ri. Yéu cau moi truong: pH 7,8 - 8,0, 6 xy hoa tan >
5 mg/1, d6 mudi 20 - 30%o, do kiém 120 - 160 mg/1.

Moi truong ao duoc quan ly theo ting giai
doan. Giai doan 2 thay nudéc 10 - 15%/ngay; giai
doan 3 thay 15 - 20%/ngay tuy theo nhu cau. Xi
phong day ao 1 - 4 lan/ngay sau khi cho an, tuy
muc do ban. Tat khoang va Elecamin theo giai
doan 25 - 90 ngay tudi dé hé tro sinh trudng. Vi
sinh vat c6 loi duoc cdy dinh ky bang Vime -
Bitech (4 mat ri) va Pond VS. Nuéc cap tir ao lang
xtt ly bang Chlorine 30 kg/1.000 m3 trudc khi st
dung.

2.2. Xac dinh khéi leong tram tich trong bay
thu mau

Thu méaw. Bay tram tich chuyén dung (Hinh
1a) duoc lam tir 6ng nhua PVC (duong kinh 11 cm,
cao 40 cm, dién tich mat cat ngang 95 cm?) va dat
tren dé beé tong (25 x 25 c¢cm) theo mo ta cda
Suwoyo va cs (2015b) [9]. Bay duoc dat tai 3 vi tri
trong moi ao (gitta ao va 2 gbc). Mau duogc thu
dinh ky qua 4 dot tuong tng 4 thang nuéi (TN1 -
TN4).

Xir Iy mau. Mau tram tich duoc 1am kho tu
nhién va can khoi luong kho (Wsd) bang can phan
tich ¢6 d6 chinh xac + 0,01 g.
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Phan tich thong ké: Kiém dinh Shapiro - Wilk
duoc st dung dé kiém tra phan phoi chuin caa dix

lieu, voi két qua cho thay dir lieu khong tuan theo
phan phoi chuidn (W = 0,784, p < 0,05). Kiém dinh
Friedman duoc ap dung dé so sanh su khac biét co

gitta 3 mo6 hinh nuodi (A, B, C) va 4 thoi diém thu
mau (TN1 - TN4). Kiém dinh hau kiém Friedman -
Nemenyi duoc sir dung dé xac dinh cac cap nhom
c6 su khac biet cu thé. He so tuong quan Spearman
(p) duoc stt dung dé danh gia moi lién he giita thoi
gian nuoi va khoi luong tram tich (Wsd).

y nghia théng ké vé khoi luong tram tich (Wsd)
¥

oL

Vi tri dat bay

HHHHH]

] o |

Gian quat nwéc

HHHHHH]

Hinh 1. Biy thu méu tram tich (a) va so do vi tri dit bay trong ao nudi tom (b)

2.3. Xac dinh t6c do ling ctia tram tich (Sr)

Toc do lang cua tram tich (Sr) tinh theo cong
thaee [10]:

Sr (g/m?/ngay) = (Wsd/(Ap x T)) x 10* (1)

Trong do: Wsd 1a khoi lugng tram tich thu
duoc tir bay (g); Ap 1a dién tich mat cit ngang cua
ong PVC (95 cm?); T 1a thoi gian dat bay (ngay).

2.4. Xac dinh khéi lugng tram tich trong ao
nuoi (Sd)

Khoi lwong tram tich lang dong trong ao nudi
(Sd) tinh theo cong thtc:

Sd (tan/ha/vy) = (Wsd/Ap)x 100 (2)

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khéi leong tram tich ling dong trong bay
thu mau

Theo mo hinh nuoi: Dt liéu tx bang 1 cho
thay, c6 su khac biét ro rét vé luong tram tich lang
dong trong bay thu mau gitta cac mo6 hinh nuoi.
M6 hinh A c6 lugng tram tich cao nhat, voi cac gia
tri tir 4,72 + 0,59 g/bay (IN1), dén 75,37 + 3,41
g/bay (TN4). Nguoc lai, moé hinh C thap nhat, tu
2,54 + 0,54 g/bay (TN1) dén 57,17 + 4,92 g/bay
(TN4). M6 hinh B nidm & vi tri trung gian tir 3,88 +
0,38 g/bay (TN1) dén 68,20 + 5,52 g/bay (TN4).
Su khac biét nay cho thdy, mat d¢ nudi la yéu to
then chot anh hudong dén khai luong tram tich tich
lay.

Bang 1. Lwong tram tich ling dong trong cac bay thu mau

Luong tram tich lang dong (g/bay thu)
(za Mo hinh A Mo hinh B M6 hinh C
1 TN1 | TN2 |TN3 | TN4 | TN1 | TN2 | TN3 | TN4 | TN1 | TN2 | TN3 | TN4
Min | 3,64 8,67 169497029 | 344 | 815 | 61,73 | 55,78 | 1,76 | 6,41 | 49,53 | 48,19
Max | 546 | 14,12 |80,03|79,91 | 4,70 | 11,46 | 76,63 | 73,88 | 3,25 9,22 | 62,28 | 62,31
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Tb | 4,72 | 11,36 | 74,56 | 75,37 | 3,88

10,28

70,18 | 68,20 | 2,54 | 7,39 | 57,37 | 57,17

Std [£0,59| £1,80 |+3,47|+ 3,41 (+0,38

+0,92

+4,21 | £5,52 | +0,54 | £0,90 | +£3,51 | 4,92

Ghi chu: Min: Nhé nhat; Max: Lon nhat; Th: Trung binh; Std: do léch chuan.

Theo thoi gian nudi: Luong tram tich trung
binh ting ro rét & tat cd cac mo hinh theo thoi
gian. Cu thé, mo hinh A, lugng tram tich ting ti
4,72 + 0,59 g/bay (IN1) len 74,56 + 3,47 g/bay
(TN3) va duy tri & muc cao 75,37 + 3,41 g/bay
(TN4). M6 hinh B va C ciing cho thiy xu huéng
tang twong tu. Su gia ting manh nhat xay ra tir giai
doan TN2 - TN3, sau d6 c6 dau hiéu ching lai
dang ké gitta TN3 va TN4, dac biét 1a & mo hinh C
(ter 57,37 + 3,51 g/bay tai TN3 xudng con 57,17 +
4,92 g/bay tai TN4).

Dt lieu ban dau cho thay, ca mo hinh va thoi
gian nudi déu anh hudng ro rét dén luong tram
tich lang dong trong bay thu mau chuyén dung,
trong d6 mo hinh C c6 luong thap nhat. Luong
tram tich c6 xu huéng gia ting dang ké & cac giai
doan sau cta chu ky nuéi nhung ching lai gitta
thang nuéi tht ba (TN3) va tht tuw (TN4). Hién
tuong nay duoc giai thich, do thang cuéi (TN4) co

thu tia va giam thuic an, trong khi thang nu6i tha
ba (TN3) tom phat trién manh, nhu cau thic an va
ky thuat tang cao, thuc ddy tich tu tram tich.

3.1.1. Anh huéng ciia moé hinh nuéi dén liong
tram tich lang dong

Kiém dinh Friedman duoc tién hanh dé so
sanh luong tram tich ling dong trong cac bay thu
mau gitta ba mo6 hinh nuoi (A, B, C) trén toan bo
chudi dit lieu. Két qua cho thay, co su khac biét co
y nghia thong ké vé luong tram tich giira cac mo
hinh (Q = 61,2; df = 2; p < 0,001).

Phan tich th&¢ hang trung binh (theo
Friedman) cho thay, mo hinh C c6 luong tram tich
lang dong trong bay thap nhat (hang 37), trong khi
mo6 hinh A cao nhat (hang 103) va mo hinh B &
muc trung binh (hang 76), khing dinh nu6i tom
siéu tham canh mat d6 cao co6 nguy co tich lay
tram tich cang l6n (Bang 2).

Bang 2. Kiém dinh Friedman theo mé hinh nuéi

Kiém dinh Friedman Thu hang trung binh
Thong so Gia tri M6 hinh | R sum Ghi chu
Chi-square Q 61,2 A 103 Tram tich cao nhat
Bac tu do (df) 2 B 76 Tram tich cao
p-value < 0,001 C 37 Tram tich nho nhat

Kiém dinh hau kiém Friedman-Nemenyi xac
nhan su khac biét c6 y nghia thong ké giira tat ca
cac cap mo hinh: Mo hinh A khac biét dang ké so
voi mo hinh B (q = 4,50; p = 0,0087) va rat ro rét so

voi mo hinh C (q = 11,00; p < 0,001); m6é hinh B
cing khac biét ro rang so voi C (q = 6,50; p =
0,0002). Pac biet, mo hinh C thé hién su ling dong
tram tich it nhat so v6i ca mo hinh A va B (Bang 3).

Béng 3. Hau kiém Friedman - Nemenyi theo mé hinh nuéi

Cap mo hinh g-statistic p-value Két luan
Asovoi B 4,50 0,0087 | Khac biét c6 y nghia thong ke
AsovoiC 11,00 < 0,001 | Khac biét c6 y nghia thong ke
B so v6i C 6,50 0,0002 | Khac biét c6 y nghia thong ke

NONG NGHIEP VA MOI TRUONG - THANG 10/2025
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3.1.2. Anh huéng ctia thoi gian dén luong tram
tich lang dong

Kiém dinh Friedman cting duoc thuc hién dé
danh gia anh huong cta cac thang nuoi (TN1,
TN2, TN3, TN4) dén lugng tram tich lang dong
trong bay thu mau (Bang 4). Két qua cho thay,

thoi gian nuoi c6 anh huéng co y nghia thong ké
dén luong tram tich lang dong (Q = 73,2; df = 3; p <
0,001). Phan tich tht hang trung binh (theo
Friedman) chi ra lugng tram tich ting dan theo
thoi gian nuoi, tir thap nhat & TN1 (27) dén cao
nhat 6 TN4 (97).

Bang 4. Kiém dinh Friedman theo thang nuéi

Kiém dinh Friedman Thit hang trung binh
Thong so Gia tri Thang nuoi R sum Ghi chu
Chi-square Q 73,2 TN1 27 Tram tich thap nhat
Bac tu do (df) 3 TN2 54 Tram tich tang nhe
p-value <0,001 TN3 92 Tram tich cao
TN4 97 Tram tich cao nhat
Béang 5. Hau kiém Friedman - Nemenyi theo thang nu6i
Cap thang nuoi g-statistic p-value Két luan
TN1 so véi TN2 4,02 0,0423
TN1 so véi TN3 9,69 < 0,001
TN1 so véi TN4 10,43 < 0,001 Khac biét cé y nghia thong ke
TN2 so véi TN3 5,66 0,0029
TN2 so véi TN4 6,41 0,0008
TN3 so voi TN4 0,75 0,9517 Khac biét khong co y nghia thong ké

Hau kiém Friedman - Nemenyi xac dinh su
khac biét c6 y nghia thong ké gitta TN1 va TN2 (p
= 0,0423), TN1 khac biét ro rét so voi TN3 (p <
0,001) va TN4 (p < 0,001). TN2 ciang khac biét
dang ké so voi TN3 (p = 0,0029) va TN4 (p =
0,0008). Tuy nhién, khong c6 su khac biét dang ké
vé lueong tram tich gitta giai doan TN3 va TN4 (p =
0,9517) (Bang 5). Diéu nay cho thay, luong trim
tich da dat muic cao va twong doi 6n dinh & cudi
chu ky nuoi. Hién twong nay co6 thé duoc giai thich
1a do & thang nudi cudi, tom da duogc thu tia dé ban
va luong thitc dn cung cap ciing giam di, lam giam
qua trinh va giam luong tram tich tich tu.

3.1.3. Moi turong quan giita mat do, thoi gian
va lirong tram tich ling dong

Doi voi cad ba mo hinh nudi (A, B va C), két
qua phan tich cho thay, c6 mot moéi twong quan
thuan rat manh va cé y nghia thong ke gitta thoi
gian nuodi va luong tram tich lang dong. Cu thé,
trong mo hinh A, hé s6 tuwong quan p dat 0,883 voi
p - value cuc nhd (< 0,001), khang dinh méi tuong
quan rat manh meé va co do tin cay cao. Tuong tu,
mo hinh B ciing cho thdy méi twong quan thuan
manh mé voi hé s6 p la 0,861 va p-value rat nho (<
0,001). D6i voi mo hinh C, hé s6 p 1a 0,871 voi p-
value (< 0,001) cting chung t6 mot moéi twong quan
manh mé va c6 y nghia thong ké (Bang 6).

Bang 6. Tuong quan gitra mat do, thoi gian va luong tram tich ling dong

Heé s6 twong quan )
. p-value Ket luan
M6 hinh Spearman (p)
A 0,883 < 0,001 Tuong quan thuan rat
B 0,861 < 0,001 manh va c6 y nghia
C 0,871 < 0,001 thong ke
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Khi so sanh giita ba mo hinh, hé s¢ tuwong
quan Spearman (p) kha twong dong nhau. M6 hinh
A c6 moi tuong quan manh nhat (p = 0,883), ti€p
dén 1a Mo hinh C (p = 0,871) va cuéi cung la mo
hinh B (p = 0,861). Tuy nhién, s khac biét gitta ba
gia tri nay la khong dang ké, cho thay méi quan hé
gitta thoi gian nuoi va su tich tu tram tich 1a déng
nhat trén ca ba mo hinh nuéi véi cac mat do khac
nhau. Nhin chung, két qua nay cung cdp bang
ching ro rang va vimg chic cho thdy luong tram
tich lang dong c6 moi tuong quan thuan manh mé
va c6 y nghia thong ké voi thoi gian nu6i va moéi
quan hé nay nhat quan trén ca ba moé hinh.

3.2. Toc d9 ling dong ctia tram tich

Theo moé hinh nudi: Toc do lang dong tram
tich c6 sy khac biét ro rét gitta cac mo hinh nuéi.
M6 hinh A c6 toc do lang cao nhat trong tat ca cac
thang nuoi, dac biét vuot troi tai giai doan TN3:
253,17 + 11,80 g/m2/ngay va TN4: 255,93 + 11,56
g/m2/ngay. M6 hinh B thap hon m6 hinh A nhung
cao hon mo hinh C & moi thoi diém, tir TN1: 13,19
+ 1,29 g/m?/ngay va TN4: 231,59 + 18,73
g/m2/ngay. M6 hinh C thap nhat, tai TN3 va TN4
la 194,80 + 11,91 g/m?/ngay va 194,11 + 16,69
g/m2/ngay tuong tmg, muc do tich tu tram tich it
hon do mat do nuoi thap hon. Khoang cach vé toc
do lang gitta cac mo hinh ngay cang mé& rong khi
thoi gian nuoi tang lén, dac biét ro rét tai TN3 va
TN4 (Bang 7).

Bang 7. T6c d¢ ling dong ctia trim tich

M6 hinh nu6i Gié Toc do lang - Sr (g/m?2/ngay)
tri TN1 TN2 TN3 TN4
A Th 16,02 38,56 253,17 255,93
Std +2,01 +6,13 +11,80 +11,56
B Th 13,19 34,91 238,32 231,59
Std +1,29 +3,14 + 14,29 +18,73
C Th 8,62 25,10 194,80 194,11
Std +1,85 + 3,06 +11,91 +16,69

Ghi chu: S6'liéu duroc tinh todn theo cong thirc (1) tir khoi Inong tram tich thu duoc trong

bay (Bing 1).

Theo thoi gian nuoi: Téc do lang ting theo
thoi gian, dic biét tie TN1 - TN3. Mo hinh A toc do
lang ting tir 16,02 + 2,01 g/m2/ngay (TN1) lén
38,56 + 6,13 g/m2/ngay (TN2), dat dinh 253,17 +
11,80 g/m2/ngay (TN3) va 6n dinh 255,93 + 11,56
g/m2/ngay (TN4). M6 hinh B twong déng, ting tir
13,19 + 1,29 g/m?/ngay (IN1) lén 238,32 =+ 14,29
g/m2/ngay (TN3), sau d6 giam nhe 231,59 =+
18,73 g/m2/ngay (TN4). Mo hinh C c¢ toc do lang
thap hon ro rét, tir 8,62 + 1,85 g/m2/ngay (IN1)
dén 194,80 = 11,91 g/m?/ngay (TN3) va duy tri
194,11 + 16,69 g/m2/ngay (TN4). T6c do lang tang
manh ¢ giai doan gitta chu ky nu6i (TN2 - TN3),
sau d6 6n dinh hoac gidam nhe, phan anh su tich tu
cao nhat trong giai doan phat trién cia tom (Bang 7).

Toc @6 lang cao nhat cia mo hinh A (255,93
g/m?/ngdy) nam trong khoang 49,49 - 813,21
g/m2/ngay) tai két qua nghién ctu cua
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Rachmansyah va cs (2006) [11] (nhung thap hon
muc trung binh ctia ho. Tuy nhién, toc do lang cia
mo hinh A va B lai cao hon gi6éi han trén trong
nghién cttu ctia Suwoyo va cs (2009) [12] (6,89 -
142,71 g/m2/ngay). So véi toc do lang trung binh
tai két qua nghién cttu ctia Lemonnier va Brizard
(2001) [8] (200 g/m2/ngay), toc d6 lang cao nhat
cua mo6 hinh A va B (238 - 255 g/m?/ngay) kha
tuong déng hodc cao hon, cho thay muc do tich tu
chat thai tuong duong.

Két qua nghién ctru ctia Suwoyo va cs (2014,
2015a) [13, 14] chi ra moéi quan hé gitta mat do
nuodi va toc do ling trong nuoi siéu tham canh tai
Indonesia. O’ mat do 500 con/m?, téc d¢ ldng trung
binh 1a 200 + 100 g/m?2/ngay, tang lén 300 + 100
g/m?/ngay & 600 con/m2 Véi mat do cao hon
(750, 1.000, 1.250 con/m?), toc do lang lan luot la
162 + 51, 181 + 56 va 196 + 31 g/m2/ngay. Cac s
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liéu nay cting ¢ quan diém ring, trong cung diéu
kién nuoi thuc nghiém, mat do nudéi cang cao thi
toc do lang cang lon.

3.3. Luong tram tich ling dong trong ao nuéi
tom

Theo mo hinh nuoi: M6 hinh A c6 luong tram
tich lang dong trung binh cao nhat, véi téng khoi
luong 1a 175 + 5,5 tan/ha/vuy, ti€p theo 1a mo hinh

B 161 + 7,4 tdn/ha/vu va thap nhat 1a mo hinh C
voi 131 + 6,5 tdn/ha/vu (Bang 8). Su khac biét nay
phan anh anh hudéng cia mat do nuoi, quy trinh
quan ly va ciu truc hé thong ao nuoi doi voi kha
nang tich tu bun day. Tt TN1 - TN4, mo6 hinh A
luon dan dau vé luong tram tich, cho thay muc do
san sinh tram tich ao 16n hon hodc khé nang xt ly
bun it hiéu qua hon so v6i cac mo hinh con lai.

Béng 8. Luong tram tich trong ao nudi tom

Mo hich nusi Gia Luong tram tich lang dong trong ao nuoi tom (tdn/ha/vu)

tri TN1 TNZ2 TN3 TN4 Cong
Th 5,0 12,0 78,5 79,3 175

A Std +0,6 +1,9 + 3,7 + 3,6 +5,5
Th 4,1 10,8 73,9 71,8 161

B Std +0,4 +1,0 +4,4 +5,8 +7,4
Th 2,7 7,8 60,4 60,2 131

¢ Std +0,6 +0,9 + 3,7 +5,2 +6,5

Ghi chu: SO lieu duwroc tinh todn theo cong thirc (2) tir khoi hrong tram tich thu duwroc trong bay (Bang 1).

Theo thoi gian: Luwong tram tich lang dong thé
hién xu huwong tich lay ro rét. Trong thang nudi
dau tién (TN1), muic lang dong con thap, trung
binh tir 2,7 + 0,6 - 5,0 + 0,6 tdn/ha/vu tiy mo hinh.
Tuy nhién, tir TN2 tré di, luong tram tich tiang
nhanh: TN2 dat 7,8 + 0,9 - 12,0 = 1,9 tan/ha/vu,
TNS3 tang lén 60,4 - 78,5 tan/ha/vu va thang cuoi
cung (TN4) ghi nhan muc cao nhat, dao dong tu
60,2 + 5,2 - 79,3 + 3,6 tan/ha/vu (Bang 8). Giai
doan TN3 duoc xem 1a thoi diém lang dong dinh
diém, cho thay muirc do tram tich tich tu vuot troi
so voi cac thang trudc do.

Thoi gian nuéi va mé hinh nuéi c6 anh huéng
dang ké dén muc do lang dong tram tich trong ao
tom. Luong tram tich gia tang ro rét & giai doan
sau ctia chu ky nuoi, cht yéu do tich liy chat hitu
co va bun day phat sinh tir mat do tha cao, ché do
cho an va quan ly ao khong to6i wu. M6 hinh siéu
tham canh ghi nhan lugng tram tich cao hon dang
ké, doi hoéi xtt ly thuong xuyén nham han ché 6
nhiém day ao va duy tri chat luong moi truong.
Nguoc lai, mo6 hinh tham canh tao luong tram tich
thap hon, gop phan duy tri 6n dinh chat luong
nudc va giam ap luc 1én hé sinh thai.
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Két qua cta nghién cttu cho thdy muc lang
dong tram tich trong ao nuéi tom thap hon so véi
nghién ctu ctia Suwoyo va cs (2015a) [14] tai
Indonesia, trong d6 luong tram tich dao dong tir
182 - 219 tan/ha/vu voi mat o nuoi cao tir 750 -
1.250 con/m2. Tuong tu, két qua nghién ctu cta
Sabilu va cs (2021) [15] ciing ghi nhan luong tram
tich trong moé hinh siéu tham canh tom thé chan
trang dat 158 - 189 tan/ha/vu, cao hon so véi ca ba
mo hinh trong nghién ctu nay.

Vi nuoéi tham canh tom su, mot s6 nghién ctru
tai Thai Lan nhu cta Boyd (1992) [16] va
Satapornvanit (1993) [17] cho thay, luong trim
tich dao dong tir 144 - 461 tan/ha/vy, cao hon
dang ké so voi két qua trong nghién ctru nay. Tuy
nhién, két qua nghién ctru caa FAO (2017) [18]
va Nguyén Vian Manh va Bui Thi Nga (2011) [19]
tai Viet Nam, cho thay luong tram tich dao dong tr
123 - 201 tan/ha/vu, gan v6i muc ghi nhan cta
nghién ctru hién tai, dac biét & mé hinh C va B,
Briggs va Smith (1994) [20] ghi nhan 185 - 199
tan/ha/vu trong mo hinh tham canh tai Thai Lan,
nam trong khoang ctia moé hinh A va B.
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Nhin chung, luwong tram tich ling dong trong
nghién ctru nay nho hon hoac twong duong voi
mot s6 nghién ctru da cong bo, dac biet khi so
sanh v6i cac mo hinh siéu tham canh hoac diéu
kién van hanh trang trai tai ciac nudéc nhu
Indonesia va Thai Lan. M6 hinh C c6 su lang dong
thap nhat, trong khi moé hinh A thé hién muc lang
dong cao, can chu y dén quan ly day ao & giai doan
cudi vu nudi.

Qua trinh lang dong tram tich chu yéu do
chat hitu co (thttc 4n thira, phan tom, tdo chét),
bun dat (tr nudc cap va x6i mon bo ao) [21].
Chat luong nudc dau vao ciing c6 anh huong toi
luong tram tich trong ao nudi, luong bun phat
sinh trong ao lang (do phu sa) la khoang 40
kg/1.000 m® nuédc [22].

To6c @6 dong chay trong ao anh huéng truc
tiép dén su tich tu nay: Dong chay cham lam
tang lang dong [23]. Vi vay, can t6i vu hda quan
ly thttc an, chat luong nudc, bo ao, cung voi ché
do quat, xi phong va thay nuoc dé kiém soat tich
lily tram tich.

Tich liy tram tich 1a mot van dé nghiém trong
trong nudi tom nudc lg, gy ra su tich tu lon vat
chat hitu co va dinh duong. Theo Suwoyo va cs
(2015b) [24], Iwong chat hitu co (cac - bon hitu co -
0C), dinh duong (TN, TP) tich tu trong tram tich
ctia ao nudi tom siéu tham canh cé thé dao dong tur
20,8 - 23,3 tan OC/ha/vuy, 3,0 - 3,6 tin TN/ha/vu,
va 2,5 - 3,0 tan TP/ha/vu. Két qua nghién ctru cta
Sabilu va cs (2021) [15] ciing cho thay, luong tich
liy OC 1a 10,03 - 12,05 tan/ha/vu, TN tir 2,38 - 2,85
tan/ha/vu va TP tir 0,6 - 0,81 tdn/ha/vu.

Su tich tu tram tich nay gay ra nhiéu hau qua
tieu cuc doi voi tom nuoéi. Trong diéu kién yém
khi, st phan hay chat hitu co, dinh duong trong
tram tich sé sinh ra cac khi doc nhu NH; va H.,S,
gay anh huong truc ti€p dén sirc khoe cta tom.
Lop tram tich day cting lam tom kho di chuyén va
giam kha nang bat moi. Moi truong day ao xau di
lam tang ty lé tom mac cac bénh nhu den mang,
hoai tr gan tuy... tit do lam gidm toc do tang
truomg. Do d6, viec quan ly va xtt ly tram tich hiéu
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qua la yéu t6 then chot dé dam bao su phat trién
bén vimg ctia nganh nudi tom.

Quan ly tram tich hiéu qua 1a yéu to then chot
dé bao vé moi truong day ao, nang cao hiéu qua
san xuat va dam bao tinh bén ving trong nudi
trong thuy san. Ngoai ra, chat luong nudc dau vao
ciing dong vai tro quan trong, anh hudéng truc ti€p
dén luong tram tich phat sinh.

4. KET LUAN VA BE XUAT

4.1. Két luan

Nghién ctru khang dinh méi quan hé truc tiép
gitta mat do nudi va qua trinh tich liy tram tich
trong hé théng nuoéi tom thé chan tring (L.
vannamel) tham canh. Mat d0 nuoi cang cao,
luong tram tich cang lon, voi mo hinh siéu tham
canh (219 con/m?) dat mutc cao nhat (175 + 5,5
tan/ha/vu), vuot troi so voi mo hinh tham canh
(92 con/m?). Qua trinh lang dong tram tich dién
bién theo thoi gian, dat dinh vao thang tht 3 cia
vu nudi. Toc do lang tir 194,11 + 16,69 dén 255,93 +
11,56 g/m?/ngay, phu thuoc vao mat do va giai
doan nuoi. Phan tich thong ké x4ac nhan sy khac
biét c6 y nghia gitta caAc mo6 hinh va mdi tuong
quan thuan manh gita thoi gian nudi va luong
tram tich. Két qua cho thay, can quan ly mat do
nuoi va luong thirc an hop ly, tang cuong xir ly day
ao tir thang nuoi thit 2 va giam sat dinh ky dé dam
bao tinh bén vimg cta hé thong nuodi tom tham
canh.

4.2. Dé xuat

Ung dung bay tram tich nhu cong cu giam
sat dinh ky. Két hop hé thong quat nudc va suc
khi day dé giam tich tu cuc bo. Nghién ctu
thém vé kha nang tai st dung tram tich lam
phan bon hitu co.

LOI CAM ON

Nhom tac gid trdn trong cam on Trung tim
Quan trac moi truong va Bénh thuy san mién Bac
(Vién Nghién ctu Nuéi trong thuy san 1) da tao
diéu kién thuan loi vé co s¢ vat chat dé thuc hién
nghién ciru ndy. Bai bdo co sir dung so liéu nghién
cuiu boi nhiém vu: Panh gid nguén 6 nhiém, lirong
chat thai tir hoat dong nudi tom nuoc lo khu virc
phia Bic va dé xuat gidi phap quan Iy. Nhiém vu:
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Quan trdc, canh bdo va gidm sdt moi truong ving
nuoi trong thuy san tai mot so tinh trong diém khu
vure phia Bac.
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IMPACT OF STOCKING DENSITY ON SEDIMENT ACCUMULATION
IN WHITELEG SHRIMP PONDS
Nguyen Duc Binh!, Phan Trong Binh!, Nguyen Thi Minh Nguyet?,
Pham Thai Giang!, Mai Dang Nhan?, Vu Duc Duy?

! Research Institute for Aquaculture No.1
? Ninh Binh Sub-Department of Fisheries

Abstract

This study assessed the impact of stocking density on the process of sediment accumulation in
whiteleg shrimp (Litopenaeus vannamei) ponds in Ninh Binh. Three farming models were
compared: super-intensive A (219 shrimp/m?2), B (167 shrimp/m? and intensive C (92
shrimp/m?) over a 103 - day cycle. Sediment was collected periodically using specialized traps
across four culture stages, from month 1 to month 4 (TN1 - TN4). The results showed that the
amount of sediment gradually increased over time, peaking at TN3 with values of 74.56 + 3.47
g/trap (model A), 70.18 + 4.21 g/trap (B), and 57.37 = 3.51 g/trap (C). The sediment amount
then stabilized at TN4. The total accumulated sediment was highest in model A (175 + 5.5
tons/ha/cycle), followed by B (161 + 7.4 tons/ha/cycle) and lowest in C (131 = 6.5
tons/ha/cycle). The average sedimentation rate was also highest in model A (255.93 + 11.56
g/m?2/day at TN4), compared to B (231.59 + 18.73 g/m?/day) and C (194.11 £ 16.69 g/m?2/day).
Statistical analysis using the Friedman test (p < 0.001) confirmed a significant difference between
the farming models, with model A consistently showing the highest sediment accumulation. The
Spearman correlation coefficient (p > 0.86) indicated a strong positive relationship between
farming duration and accumulated sediment. The study concludes that high stocking density
significantly increases the amount of sediment, threatening environmental quality. Therefore,
strict feed management, enhanced pond bottom siphoning and controlled stocking density are
necessary to mitigate sediment pollution, especially in super-intensive models.

Keywords. Farming model, sediment accumulation, stocking density, super-intensive, whiteleg

shrimp.
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ANH HUONG CUA MOT sO YEU TO MOI TRUONG VA
THUC AN DEN QUA TRINH THANH THUC SINH DUC
CUA BAO NGU CHIN LO BO ME (Haliotis diversicolon
TRONG DIEU KIEN NUOI vO

Lai Duy Phuong® ", Phan Thi Van?, Nguyén Khic Bat!

Viéen Nghién cuu Hai san
?Cong ty TNHH IDH Viét Nam
" Email- duyphuongrimf@gmail.com

TOM TAT

Nghién cttu duoc thuc hién nham xac dinh anh hudng ctia nhiét do, d6 man, thoi gian chiéu sang
va ty 1é ham luong dinh duong trong khau phan an dén qua trinh thanh thuc sinh duc cta bao
ngu chin 16 bé me (Haliotis diversicolor) trong diéu kién nudi thi nghiém. Ba thi nghiém duoc bo
tri hoan toan ngau nhién trong 75 ngay. Thi nghiém 1, khao sat 9 t6 hop nhiet do (25, 28, 31°C)
va do man (27, 30, 33%0); thi nghiém 2, danh gia 3 ché do chiéu sang & 3 muc nhiét do khac nhau;
thi nghiém 3, khao sat 9 cong thitc thitc an c6 ham luong protein (28, 33, 38%) va lipid (6, 8, 10%)
khéac nhau. Két qua cho thay, t6 hop nhiét do 28°C va do man 30 - 33%. 1a t6i wu, cho ting truéng
sinh trudng va thanh thuc sinh duc ctia b6 me bao ngu chin 16, voi toc do phat trién tuyén sinh
duc (VGB) dat 11,9%/ngay. Vé thoi gian chiéu sang, nghiém thic “24 gio t6i” kich thich ro rang
qua trinh thanh thuc, dac biét & ca thé cai, voi ty 1é phong tring tu phat cao hon. Thi nghiém thic
an cho thdy, cong thitc chira 33% protein va 8% lipid dat hiéu qua vuot troi vé vé toc do phat trién
VGB, dong thoi hé tro tang trudng chiéu dai va khoi luong co thé. Cac cong thirc cé protein thap
(28%) hoac lipid qua cao (10%) khong mang lai hiéu qua tuong tng. Nghién cttu cung ciap bang
chiing ro6 rang vé anh hudng dong thoi cta cac yéu t6 moi truong va dinh dudng dén thanh thuc
sinh duc bao ngu chin 16 b6 me, qua d6 dé xuat t6 hop diéu kién t6i vu hé tro xay dung quy trinh
ky thuat nuéi vo phuc vu san xuat giong bao ngu chtt dong va bén vimg tai Viet Nam.

Tt khéa: Bdo ngw chin 16, bao ngwr bé me, moi truong nudi vo, thanh thuc sinh duc, thirc an bao

ngu.

1. BAT VAN BE

Bao ngu chin 10 (Haliotis diversicolor Reeve,
1846) 1a loai dong vat than mém co6 gia tri kinh té
cao, duoc nuodi phé bién tai nhiéu qudc gia chau A
nhu: Trung Quoc, Han Quéc, Nhat Ban va Viet
Nam. Trong nhimg nam gan day, nghé nuoi bao
ngu tai Viet Nam, dac biét & cac tinh ven bién phia
Bac nhu: Quang Ninh, Hai Phong dang ting budc
phat trién voi quy mo6 ngay cang md rong. Tuy
nhién, su phat trién bén vitng ctia nganh hang nay
phu thuoc rat lon vao kha nang cht dong san xuat
giong, trong dé qua trinh thanh thuc sinh duc cia
bao ngu b me dong vai tro quyét dinh dén chat
luong va s6 luong con giong.

Thanh thuc sinh duc la giai doan sinh ly quan
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trong, anh hudéng truc tiép dén hoat dong sinh san
va hiéu qua nhan giong. Nhiéu nghién ctu cho
thay, qua trinh thanh thuc & dong vat thaAn mém
noi chung va bao ngu noi riéng chiu anh huong
boi cac yéu té6 moi truong nhw nhiét do, do6 man,
ciing nhu thanh phan va chat luong dinh dudng
trong khau phan an. Viéc diéu chinh cac yéu to
nay pht hop cé thé rat ngan thoi gian thanh thuc,
nang cao ty lé thanh thuc va chat luong trimg —
tinh trung, tit d6 cai thién nang suat sinh san va
hiéu qua kinh té trong san xuat giong.

Tuy nhién, tai Viét Nam cac nghién ctru vé anh
hudng dong thoi ctia mot s6 yéu t6 moi truong nén
(nhiét do, do man, thoi gian chiéu sang) va thuc an
dén su thanh thuc sinh duc ctia bao ngu b6 me con
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han ché, diac biét la trong diéu kién moéi truong
nhan tao. Khoang trong nay gay kho khan trong
viec xay dung quy trinh ky thuat nuoéi vé thanh
thuc dan b6 me va cho sinh san nhéan tao bao nguw
phu hop trong céac co s san xuat.

Tt nhimg van dé trén, nghién ctu nay duoc
thuc hién nham danh gia anh huéng ctia mot so
yéu t6 moi truong nén (nhiét do, do man, thoi gian
chiéu sang) va ty lé ham lwong dinh dudng
(protein, lipit) trong thic dn dén qua trinh thanh
thuc sinh duc ctia bao ngu b6 me, lam co sé khoa
hoc dé xuat cac diéu kién toi wu phuc vu cho san
xuat giong bao ngu trong diéu kién moi truong
nhan tao tai cac co s& san xuat khu vuc phia Bac,
Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém trién khai cac thi nghiém

Tai co s& san xuat giong bao ngu Bach Long
Vi (thuoc huyén dao Bach Long Vi, thanh pho Hai
Phong).

2.2. Phuong phap nghién ctru
+ Do turong va vat liéu nghién cuu

Loai bao ngu chin 16 (hay con goi la ciru
khong) co tén khoa hoc 1a Haliotis diversicolor
Reeve, 1846 thuoc giong bao ngu (Haliotis
Linnaeus, 1758), ho bao ngu (Haliotidae
Ratinesque, 1815). Bao ngu b6 me duoc thu ti
vung ven bién dao Bach Long Vi (thanh pho Hai
Phong) va Co To6 (tinh Quang Ninh). C4 thé co
kich thudc vo > 40 mm duoc lua chon. Theo Lai
Duy Phuong va cs (2013) [1], loai bao ngu chin 16
(H. diversicolor) thanh thuc sinh duc khi chiéu dai
vo dat >4 mm va > 40 g twong ung. Téng cong 270
cap bao ngu (270 ca thé duc va 270 ca thé cai) sé
duoc st dung trong 3 16 thi nghiém. Sau khi thu
mau, bao ngu duoc chuyén vé phong thi nghiém
va nuodi trong moi truong nudc tinh, sach c6 suc
khi, d0 man 30%o va nhiet do la 25°C. 180 ca thé
bao ngu st dung cho 16 thi nghiém 1 va 2 duogc cho
an bang loai rong Gracilaria spp. theo nhu cau, 90
ca thé con lai st dung cho thi nghiém 3 duoc cho
an bang thtrc an nhan tao (protein 33%, lipit 8%)
trong 2 tuan dau dé thich nghi voi diéu kién thi
nghiém. Cac ca thé dang & giai doan "phuc hoi"
(hé so thanh thuc sinh duc ¢ giai doan 0) duoc lua
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chon ngau nhién, xac dinh gi¢i tinh va danh dau
bang nhan nhua dan bén ngoai vo. Trudc khi bo tri
vao cac 10 thi nghiém, timg c4 thé duoc lau kho, do
chiéu dai vo va can khoi luong chinh xac dén 0,1
mmva0,1g.

+ Thiét ké thi nghiénr.

Cac thi nghiém duoc thiét ké hoan toan ngau
nhién voi cac nghiém thice vé ché do chi€u sang,
do man/nhiét @6 va ham lwong thirc an khac nhau,
cu thé nhu sau:

- (1) Thi nghiém vé do man/nhiét do. Chin bé
nhua tron t6i mau (dung tich 50 1it) duoc st dung
dé bo tri thi nghiém vé @6 min va nhiét do duoc
thiét 1ap theo so @6 & bang 1, méi bé chia 10 cap
bao ngu (10 c4 thé duc + 10 c4 thé cai) duoc chon
ngau nhién. Do diéu kién phong thi nghiém han
ché, moi nghiém thitc chi c6 mot bé, nén trong
nghién cttu phai ap dung phuwong phap gia lap
(pseudoreplication).

Bang 1. So @6 thiét ké thi nghiém x4c dinh anh
huong ctia d6 man, nhiét d nieéc dén qua trinh
thanh thuc sinh dyc ctia bao ngir bé me

Lo thi nghiém

Nhan t6 thi nghiém

Do man (%) 33 30 27

25 25 25

Nhiét do nudc (T°C) 28 28 28

31 31 31

Bao ngu duoc cho an bang loai rong Gracilaria
spp. theo nhu cau méi ngay, thirc an thira duoc loai
b6 trudce khi bé sung thitc dn moi. Nudce duge thay
hoan toan vao budi sang dé loai bo chat thai, qua
trinh nay mat khoang 15 phut méi bé. Bao ngu
cing duoc ghi nhan khi xay ra hién tuwong phong
tinh/phong trimg tu phat, thuong xay ra vao budi
toi hodc sang som. Thoi gian thi nghiém kéo dai
75 ngay.

- (2) Thi nghiém vé ché do chiéu siang/nhiét
do. Chin bé nhua tron t6i mau (dung tich 50 lit)
duoc st dung dé bo tri thi nghiem theo so do &
bang 2, moi bé chira 10 cap bao ngu (10 ca thé duc
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+ 10 c4 thé cai) duoc chon ngau nhién. Do moi
nghiém thue chi c6 mot bé, nén trong nghién ctru

phai ap dung phuong phap gia lap.

Bang 2. So d6 thiét k& thi nghiém x4c dinh 4nh hudéng cta ché do chiéu sang,
nhiét d§ nuéc dén qué trinh thanh thuc sinh duc ctia bao ngu bd me

Nhan t6 thi nghiém Lo thi nghiém
o L . 0 gio toi: 12 gio toi: 24 gio toi:
Thoi gian chiéu sang (gio) . . o
24 gio sang 12 gié sang 0 gio sang
25 25 25
Nhiét ¢ nudc (T°C) 28 28 28
31 31 31

ben huynh quang 25 W duoc treo cach mat
nudc 30 cm. Moi bé duoc trang bi hai thanh nhiét
dé duy tri nhiét do 6n dinh. Phuong phap cham
soc, cho an, thoi gian dugc thuc hién nhu & thi
nghiém 1.

- (3) Thi nghiém vé ham luwong thirc am: St

dung 9 bé nhua tron t6i mau (dung tich 50 lit), moi
bé chtta 10 cap bao ngu (10 ca thé duc + 10 ca thé
cai) duoc chon ngau nhién dé bo tri thi nghiém vé
thanh phan ham luong protein va lipit trong thitc
an. So d6 thiét ké duoc thé hién & bang 3.

Bang 3. So d6 thiét k& thi nghiém x4ac dinh 4nh hudéng cta ché do chiéu sang,
nhiét do nudc dén qua trinh thanh thuc sinh duc cia bao ngu bé me

Nhan t6 thi nghiém Lo thi nghiém
Protein (%) 28 33 38
6 6 6
Lipit (%) 8 8 8
10 10 10

Ty lé cho an hang ngay la 2% khoi luong co thé
[2], tan xudt thay nuéc, cham sdc, vé sinh, theo doi
va thoi gian thi nghiém duwoc thuc hién nhu & thi
nghiém 1.

+ Chi tiéu theo, doi danh gia:

- Khoi Irong VGB: Viéc kiém tra truc quan va
cam quan duoc tién hanh dé xac dinh khoi luong
tuyén sinh duc ma khong can tiéu hdy vat mau.
MGoi con bao ngu duoc dat nam ngtra theo phuong
ngang, sau do quan siat VGB va tuyén tiéu hoa
bang cach nhin ngang qua mép vo va 4n nhe phan
chan dé 1am 10 ro co quan sinh duc. Viéc xac dinh
khoi luong VGB duoc thuc hién thong qua phuong
phap mo hoc [3].

Viéc kiém tra cam quan duoc thuc hién boi
hai nguoi dé danh gia ty lé khoi luong tuyén sinh
duc so véi toan bo phan phu hinh nén trong
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khoang co thé. Tuyén sinh duc duoc phan thanh
4 giai doan tir 0 - 3: Giai doan 0 (phuc héi) VGB
xudt hién tai dinh cta tuyén tiéu hoa (< 25% tuyén
tiéu hoa), tinh hoan mau trang kem, budng tring
mau xanh nhat; giai doan I (dang phat trién)
tuyén sinh duc bao phu khoang 25 - 49% tuyén
tiéu hoa; giai doan II (thanh thuc) tuyén sinh duc
phat trién day da, bao pha > 49% tuyén tiéu hoa,
tinh hoan chuyén sang mau vang nhat, buéng
trung mau xanh luc; giai doan III (¢4 phong/giai
doan tiéu hao) tuyén sinh duc nhao, nhat mau,
kho phan biét voi giai doan phuc hoi chi dua vao
dién tich hoac ty 1é bao phu.

- Hé so thé trang (Condition Factor - CF):
Phan anh stc khoe ctia bao ngu nudi, lién quan
dén muac do tiéu thu thirc dan. CF duoc tinh theo
cong thuc cia Chua va Teng (1978) [4]: CF =
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(W/L? x 1.000 (W 1a khoi luong co thé (g), L 1a
chiéu dai vé (mm).

+ Xir Iy thong ké Phuong phap phan tich
phuong sai mot chiéu va hai chiéu (ANOVA) theo
Steel va Torrie (1980) [5] duoc st dung dé kiém
tra su khac biét gitra cac nghiém thic chiéu sang
va nhiét do; d man va nhiét do; khiu phan thirc
an dén muc do tang truong khoi luong VGB. Néu
c6 su khac biét co y nghia & muc p < 0,05, kiém
dinh Duncan duoc st dung dé xac dinh nhom
khac biet. Moi lien hé tuyén tinh gitta khoi luong
VGB voi thoi gian chiéu sang, do man (S%o), nhiét
do (T°C) va thitc an duoc kiém dinh bang héi quy
tuyén tinh st dung phan mém SAS v6.03. Tat ca
kiém dinh co y nghia thong ké duoc danh gia &
muc p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudéng két hop ctia 6 min va nhiét
do dén qué trinh thanh thuc

Bang 4 trinh bay di lieu tom tit cho cac
nghiém thtce thi nghiém két hop gitra nhiét do va
d6 man, trong d6 do lech chudn (SD) duoc st
dung thay vi sai s6 chuan (SE) nham tranh sai sot
khi dién giai di liéu trong diéu kién gia 1ap, theo
khuyén cao cta Hurlbert (1984) [6]. Phan tich
phuong sai hai nhan t6 (Two-way ANOVA) cho
thay, nhiét do (p < 0,001), do man (p < 0,001) va sy
tuong tac gitta hai yéu to nay (p < 0,05) déu anh
hudéng c6 y nghia thong ké dén ting truéng L, W
va khoi luong VGB ctia bao ngu bo me (Bang 5).

Bang 4. Toc d¢ tang trudng tirong ddi chiéu dai vo (L), khai luong toan than (W) va khdi luong VGB cia
bao ng duoc nudi trong cac t6 hop nhiét do6 va &6 min khac nhau trong 75 ngay thi nghiém

S C Tang treong tuong | Tang trudng tuong Khoi lvong VGB
» doi L (%/ngay)” d6i W (%/ngay) * (%/ngay)
25 0,42 + 73 0,38 = 10* 1,9+ 3,7
27 28 0,46 + 4°% 0,39 £ 3¢ 3,9+8,8®
31 0,45 + 3bede 0,38 £ 5* 3,5 + 5,2ab¢
25 0,43 + 5 0,39 + 5°¢ 9,6 + 7,5%d
30 28 0,45 + 42" 0,41 + 7°% 11,9 + 8,53
31 0,44 + 4% 0,39+ 9°¢ 6,7 + 4,8
25 0,41 + 4% 0,39 + 10 9,8 + 10,7
33 28 0,49 + 3bde 0,39 £ 9° 11,2 + 8,65
31 0,44 + 3°d 0,37 + 7 5,5+ 13,84

Ghi chu: : So' lieu dwoc biéu thi dudi dang gii tri trung binh + sai s6 chudn. Trong cung mot cot,
cdc ky hiéu chir khac nhau biéu thi s khdc biét co y nghia thong ké (p < 0,05).

Vé anh hudng ctia nhiet do dén tang truong va
khoi luong tuyén sinh duc (VGB): Toc do tang
truong tuong doi vé chiéu dai vo (L), khoi luong
toan than (W) va khéi luong VGB déu c6 xu huong
tang & nguong nhiét do tir 25 - 28°C, sau d6 giam
nhe & nguong nhiét do 31°C. Diéu nay cho thay,
nhiet do 28°C 1a muc to6i wu cho su ting trudng
sinh ly va sinh san ctia bao ngu bo me. Tuy nhién,
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su khac biét khong qua lon gitta cac mic nhiét do,
diéu nay phan anh tinh thich nghi nhiét twong doi
rong cua loai H. diversicolor.

Vé anh huong ctia d0 man dén cac chi tieu
sinh truwong va thanh thuc: Cac nghiém thic c6 do
man 30 - 33% cho thdy, toc do ting trudng vé
chiéu dai v (L), khoi luong toan than (W) va khoi
luong VGB cao hon r6 rét so véi nghiém thic do
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man thap (27%o). Dic biét, VGB dat gi4 tri cao nhat
tai nghiém thuc 30%0 - 28° C (11,9 + 8,5%) va 33%o -
28°C (11,2 + 8,6%), cho thay mitc d6 min & ngudong

trung binh - cao 1a diéu kién t6i wu cho qua trinh
thanh thuc sinh duc.

Bang 5. Két qua phan tich phurong sai (Two-way ANOVA) d6i véi téc d9 ting trudng twong ddi chiéu dai
vo (L), khdi luong toan than (W) va khai lwgng VGB ctia bao ngu dwoc nudi trong céc t6 hop nhiét do va
d6 min khac nhau trong 75 nga

Nguén phuong sai df SS MS F Sig.
T°C 3 0,659 | 0,002 | 85,412 | 0,000
, S%o 3 0,229 | 0,223 | 20,129 | 0,000
Tang truéng tuong doi L
Tuong tac (T°C x S%o) 9 0,198 | 0,058 | 2,845 | 0,004
Sai s0 60 0,301 | 0,009
T°C 3 0,678 | 0,221 | 71,092 | 0,000
/ S%o 3 0,188 | 0,043 | 14,253 | 0,000
Tang truéng twong doi W
Tuong tac (T°C x S%o) 9 0,103 | 0,008 | 2,789 | 0,005
Sai s6 60 0,293 | 0,009
T°C 3 5,681 | 1,828 | 63,208 | 0,000
, S%o 3 1,881 | 0,488 | 15,850 | 0,000
Tang truéng tuong doi VGB
Tuong tac (T°C x S%o) 9 0,703 | 0,068 | 2,089 | 0,030
Sai s6 60 1,158 | 0,028

Ghi chu: df Ia bac tir do; SS 14 tong binh phuong sai s6; MS Ia trung binh binh phuwong; F 14 gid tri

kiém dinh; Sig. 14 muic y nghia (gid tri p).

Tuong tac gitta nhiét do va do man: Mot so t6
hop gitra nhiét do cao va do man thap (vi du 31°C -
27%o0) ghi nhan tang truong kém, dac biét 1a VGB
thap (chi 3,5 + 5,2%), cho thdy ring, tac dong clia
nhiét do khong thé tach roi do man - cé su tuong
tac ro rang gitra hai yéu t6 nay. Két qua phan tich
ANOVA (Bang 5) cho thay: Nhiét do, do man va
tuong tac gitra chung déu c6 anh huéng c6 y nghia
thong ke (p < 0,05) dén ting trudng va thanh thuc
sinh duc.

3.2. Anh huéng ciia thoi gian chiéu sang, nhiét
do dén tang trudong tuyén sinh duc

Két qua quan sat dan bao ngu bé me nudi vo
sau 75 ngay trong diéu kién thi nghiém duoc trinh
bay trong phu luc 1 (cho cé thé duc) va phu luc 2
(cho ca thé cai). Trong cac bang nay, do lech
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chuan (SD) duoc st dung thay vi sai s6 chudn
(SE) nham tranh sai sot khi dién giai dix liéu trong
diéu kien gia lap, theo khuyén cao ctia Hurlbert
(1984) [6].

Tang truong khoi hrong VGB: VGB & ca thé
duc cao hon c6 y nghia thong ké so véi ca thé cai
(p < 0,0001). Tuy nhién, VGB khong c6 su khac
biet dang ké gitta cac muc nhiét do nudc (p =
0,8562), nhung lai c6 khac biét ro rang gitta cac
nguong thoi gian chiéu sang (p = 0,0253). O ca thé
duc, ty lé vé VGB trung binh khong khac biét c6 y
nghia gitta cac nghiém thitc két hop chiéu sang va
nhiét do (p > 0,05). Tuy nhién, quan sat truc ti€p
cho thay, phan lon ca thé duc déu & giai doan dang
phat trién hoac da thanh thuc sau 75 ngay nudi vo
trong diéu kién vé thoi gian chi€u sang va nhiét do
thi nghiém. O ca thé cai, nghiém thic nudi trong
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diéu kién 24 gio t6i cho thay mic VGB cao hon c6
y nghia so voi nhom 12 gio toi : 12 gio chiéu sang
(p = 0,0414) va nghiém thic 0 gio t6i : 24 gio chiéu
sang (p = 0,0004). Mot s6 ca thé & nghiém thic 24
gio t6i, nhiét do 31°C dat trang thai thanh thuc
hoan toan, voi GSI vuot qua 75%.

H¢ s6' thé trang (Condition Factor - CE): S6
lieu CF thu duoc (phu luc 1,2) cho thay, co su
khac biét dang ké gitra ca thé duc va cai (p <
0,0014). Tuy nhién, khong c6 su khac biét ro rang
vé CF theo thoi gian trong cung mot gioi tinh (p =
0,4320), ngoai trir ca thé cai trong nghiém thic 0
gio toi: 24 gio chiéu sang & 25°C.

Hien tuong phong tinh/trimg tu phat: Mot so
ca thé bao ngu duc va cai da phong tinh hoac
phong trimg tuw phat trong cac 16 thi nghiém (phu
luc 3). Cac hién tuong phong giao tix thuong xay ra
vao luc nira dém va rang sang. Ty 1é ca thé duc va
cai phong giao tir khong khac biét dang ké trong
hai ché do chiéu sang 0 gi¢ toi: 24 gio chiéu sang
va 24 gio t6i: 0 gid chiéu sang (p > 0,05). Tuy
nhién, & nghiém thic thi nghiém nhiét do nudc
25°C va 12 gio t6i: 12 gid chiéu sang co6 so luwong ca
thé duc/cai phong giao tit nhiéu hon dang ké so
véi cac nghiém thic khac (p < 0,0262).

3.3. Anh hudng ciia thiec 4n dén sy phat trién
tuyén sinh duc

Két qua thi nghiém & bang 6 cho thdy, ham
luong protein va lipid trong kh4u phan an c6 anh
huong dang ké dén qua trinh tang trueong va phat
trién VGB ctia bao ngu chin 16. Trong dd, chi tiéu

tang truong VGB thé hién ro mirc do nhay cam
cao nhat doi voi su bién ddi vé thanh phan dinh
dudng.

Cu thé, khiau phan c6 ham luong 33% protein
va 8% lipid cho két qua tang trudng khoi luong (W)
va VGB cao nhat, dong thoi c6 xu huéng hé tro
tang truéng chiéu dai vé (L) tot hon so véi cac
nghiém thtc con lai. Pay 1a t6 hop dinh duong toi
uu gitp kich thich phat trién sinh duc, phit hop
cho giai doan nu6i v6 thanh thuc bao ngu b6 me.
Két qua nay ciing phu hop voi két qua nghién ctru
ctia Meusel va cs (2022) [7], khi cho thay thtc an
co ty 1é protein can doi c6 thé dam bao ca tang
truong sinh duong va phat trién sinh san ma
khong gay suy kiét co thé.

Nguoc lai, cac khdu phan c6 protein thap
(28%) hoac lipid qua cao (10%) déu cho két qua
tang truong va VGB thap hon dang ké, phan anh
nhu cau dinh duong dac thu trong giai doan sinh
san. Tuong tac gitra protein va lipid ciing c6 anh
huong dang ké dén toc do tang truong tuyén sinh
duc (p < 0,05), cho thay su phoi hop hai hoa gitta
cac thanh phan dinh duong (protein va lipid) mai
la yéu to quyét dinh hiéu qua sinh san & bao ngu.

Nhin chung, két qua nay cung cap co so thuc
nghiém quan trong dé thiét 1ap cong thirc thirc an
cong nghiép chuyén dung cho vo thanh thuc bao
ngu bo me, thay thé dan viéc st dung rong bién tu
nhién, gép phan ting tinh cha dong va 6n dinh
trong san xuat giong nhan tao.

Bang 6. Gia tri toc d6 ting trudng twong ddi chiéu dai vé (L), khoi hugng toan than (W) va khéi luong
tuyén sinh duc (VGB) ctia bao ngu duoc nudi trong céc t6 hop ham lirong protein va lipit c6 trong thanh

phan thirc dn thir nghiém trong 75 ngay
Protein 09 | Lipit 00 | i TR T | i wot gy | d613GB ngany
6 0,51+9 0,41+11 74+33
28 8 0,53+ 10 0,41+8 78+58"
10 0,50+ 8 0,41 +10 7,9+ 8,1°¢
33 6 0,53+9 0,41+8 9,1+ 7,5
8 0,62+5 0,467 10,5 + 4,84
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10 0,593 +8 0,42 +9 9,9 + 4,8

6 0,57+9 0,42 +7 8,2+ 10,7
38 8 0,62 +5 0,505 9,6 + 5,4

10 0,04 +11 0,40 +7 8,3+ 11,7°

Ghi chu: ©: So' liu diroc biéu thi dudi dang gia tri trung binh + sai so chuan. Trong cung mot cot,
cdc ky hiéu chir khac nhau biéu thi sur khac biét co y nghia thong ké (P < 0,05).

Do thi tai hinh 1 biéu dién moi lién he gita
ham luong protein va lipid trong khau phan an véi
toc do tang truong VGB ctia bao ngu, cho thay ro
xu hudng to6i vu hoa dinh dudng trong giai doan
nudi vo thanh thuc. Trong s6 9 t6 hop duoc khao
sat, t6 hop 33% protein két hop voi 8% lipid cho gia

Protein (%)
33 28

38

Lipid (26)

tri VGB cao nhat (10,5%/ngay), vuot troi so voi cac
nghiém thic con lai. Pay 1a bang ching truc quan
cho thdy su phoi hop can bang gitra protein trung
binh - cao va lipid & mutc trung binh c6 vai tro
quyét dinh trong kich thich phat trién co quan
sinh duc.

VGB (%/ngay)

Hinh 1. 6 thi (heatmap) minh hoa 4nh huéng ctia ham luong protein va lipid trong kh4u phéan #n dén
tang treong VGB ctia bao ngu

Nguoc lai, cac t6 hop co6 protein thap (28%)
hodc lipid cao hon 10% déu cho gia tri VGB thap
hon ro rét (chi khoang 7,4 - 8,3%/ngay), diéu do
cho thay ché do an khong phu hop c6 thé lam
cham qua trinh thanh thuc sinh duc. Pang chuy,
tang protein lén muc 38% khong mang lai hiéu
qua gia tang VGB tuwong tng, thim chi c6 xu
huéng giam nhe, goi y kha nang xay ra hién
twong “bao hoa dinh duong” néu khiu phan
khong can doi voi lipid.

Két qua tir @6 thi cing cho thay anh hudng
cong huong gitta protein va lipid: Cung mét muc
protein, su thay d6i lipid c6 thé lam gia tri VGB
dao dong dang ké; tuong tu, cung mtc lipid, thay
doi protein ciing anh hudéng manh dén gia tri
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VGB. biéu nay phu hop voi phan tich ANOVA
cho thdy, twong tac protein x lipid c6 y nghia
thong ke (p < 0,05).

Tt két qua trén, co thé dé xuat khiu phan co
33% protein va 8% lipid 1a t6i vu cho giai doan vo
thanh thuc sinh duc bao ngu bé me trong diéu
kién nudi thuc nghiém, gép phan dinh huéng phat
trién thitc dn cong nghiép chuyén biét phuc vu san
xuat giong bao ngu tai Viet Nam.

4. THAO LUAN

Két qua nghién ctru cho thay, qua trinh thanh
thuc sinh duc ctia bao ngu b6 me bi chi phoi boi
nhiéu yéu t6 moi truong khac nhau nhu: Nhiét do,
d0 man, thoi gian chiéu sang va dic biét 1a thanh
phan dinh duéng trong khau phan an.
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Anh huéng ctia @6 man va nhiét do dén qua
trinh thanh thuc (muc 3.1) thé hién ro qua cac chi
tiéu sinh treong nhu: Chiéu dai vé (L), khoi luong
toan than (W) va khoi luong VGB. Ca ba chi tiéu
déu dat gia tri cao nhat tai t6 hop nhiét do 28°C va
d0 man 30 - 33%, voi VGB dat toi 11,2 -
11,9%/ngay, trong khi giam ro rét & t6 hop c6 do
man thap (27%.) va nhiét do cao (31°C). Diéu nay
cho thay, diéu kién nhiét do va d6 man trung binh
- cao tao moi truong thuan loi cho qua trinh phat
trién sinh san, phtt hop véi cac nghién ctu trudce
do trén loai H. discus hannai [8, 9].

Bén canh do, thoi gian chi€u sang ciing anh
huéng dang ké dén su phat trién tuyén sinh duc
(muc 3.2), dac biét & ca thé cai. O nghiém thic 24
gi0 toi : 0 gid sang gitp ca thé bao ngu cai dat gia
tri VGB cao nhat, voi mét s6 ca thé dat trang thai
thanh thuc hoan toan va c6 hién twong phong
tring tu phat. Diéu nay cho thay viéc rut ngan thoi
gian chi€u sang (ting thoi gian trong bong t6i) co
thé thuc ddy qua trinh thanh thuc, phu hop véi dac
tinh hoat dong vé dém ctia bao ngu va cac nghién
ciu truoc day [3]. Trong khi do, ca duc it bi anh
huéng boi ché do chiéu sang, cho thay tinh bén
sinh ly cao hon & gidi tinh nay.

O thi nghiém 3 (muc 3.3), két quéa cho thay,
thanh phan dinh dudng trong khiu phan thtc an
c6 anh huong ro rét dén su phat trién khoi luong
VGB. Trong s6 9 t6 hop dinh duong, nghiém thic
chtra 33% protein va 8% lipid cho két qua cao nhat
vé gia tri VGB (10,5%/ngay), dong thoi hé tro ting
truong chiéu dai va khoi luong tot hon so véi cac
nhom khac. Viéc tang protein 1én 38% hoac lipid
lén 10% khong mang lai hiéu qua gia tang tuong
ung, tham chi c6 xu huong giam, goi y vé hién
tuong “bao hoa dinh duong”. Tuwong tac cé y nghia
gitta protein va lipid (p < 0,05) nhan manh vai tro
phéi hop can bang gitra hai thanh phan dinh
duong trong viéc thuc ddy thanh thuc sinh duc -
diéu nay da duoc xac nhan trong nhiéu nghién cttu
vé thirc an cho bao ngu [10, 11].

Téng hop cac yéu to trén cho thdy, qua trinh
thanh thuc sinh duc ctia bao ngu khong phu thuoc
don 1é vao mot yéu t6 nao ma la két qua cua tuong
tac phuc hop gitta moi truong va dinh duong. Pac
biét, s nhay cam cta ca thé cai doi voi thoi gian
chiéu sang va thanh phan thtc dn can duoc chu
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trong trong ky thuat nuoi tao dan bao ngu bo me.
Nhimg phat hién tir nghién ctru nay cung cap co s&
thuc nghiém dé xay dung quy trinh ky thuat vo
thanh thuc bao ngu b6 me hiéu qua, phu hop voi
diéu kieén trai san xuat giong & Viét Nam.

5. KET LUAN

Két qua nghién ctru da xac dinh duoc cac yéu
t6 moi truong va thanh phan dinh duong anh
hudng ro rét dén qua trinh thanh thuc sinh duc
ctia bao ngu bo me (H. diversicolor). Trong diéu
kién nuoi thi nghiém, t6 hop nhiét do 28°C va do
man 30 - 33%o 1a phu hop nhat cho su phat trién
déng déu vé chiéu dai vo, khoi luong co thé va
tuyén sinh duc. Bén canh do, ché do chi€u sang cé
tac dung tich cuc dén qua trinh thanh thuc & ca
thé cai, ho tro thuc ddy su phat trién tuyén sinh
duc va xuat hién hién tuong phong giao tit tu phat.

Vé yéu to dinh duong, khau phan thic an chira
33% protein va 8% lipid duoc xac dinh 1a t6i vu, cho
hiéu qua cao nhat vé ting truéng sinh duong va
dac biet 1a phat trién tuyén sinh duc. Cac t6 hop c6
ty lé protein thap hodc lipid qua cao khong mang
lai hiéu quéa twong xung, dong thoi ghi nhan su
tuong tac dang ké gitra hai thanh phan nay dén
kha nang thanh thuc ctia bao ngu.

Tt cac két qua trén, nghién ctru dé xuat té hop
diéu kién nuoi & nguong nhiét do 28°C, do man 30
- 33%o, trong 24 gi¢ t6i cung khau phan an cé 33%
protein va 8% lipid lam co s& xay dung quy trinh
nuoéi vo thanh thuc bao ngu bé me. Pay 1a tién dé
dé nang cao hiéu qua san xuat giong bao ngu tai
Viét Nam theo huong chu dong.
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EFFECTS OF ENVIRONMENTAL FACTORS AND DIET ON THE GONADAL MATURATION OF
BROODSTOCK SMALL ABALONE (Haliotis diversicolor) UNDER CONDITIONING

Lai Duy Phuong!, Phan Thi Van?, Nguyen Khac Bat'

!Research Institute for Marine fisheries

? IDH Vietnam Company limited

Abstract

This study investigated the effects of temperature, salinity, photoperiod, and dietary nutrient
composition on the gonadal maturation of broodstock small abalone (Haliotis diversicolor) under
experimental rearing conditions. Three completely randomized trials were conducted over 75
days. In Trial 1, nine temperature—salinity combinations (25, 28, 31°C x 27, 30, 33%o.) were tested.
Trial 2 evaluated three photoperiod regimes at three temperature levels, and Trial 3 examined
nine formulated diets with varying protein (28, 33, 38%) and lipid (6, 8, 10%) contents. Results
showed that the combination of 28°C and 30 - 33%o. salinity was optimal, enhancing both growth
and gonadal maturation, with a gonad development rate (VGB) of 11.9% per day. Continuous
darkness (24 h dark) significantly stimulated maturation, particularly in females, with a higher
incidence of spontaneous spawning. The diet containing 33% protein and 8% lipid yielded superior
VGB development and supported shell length and body weight growth, whereas low-protein
(28%) or high - lipid (10%) diets were less effective. Overall, the findings provide clear evidence of
the interactive influence of environmental and nutritional factors on gonadal maturation in A.
diversicolor, and propose optimal conditions to support the development of broodstock
conditioning protocols for sustainable seed production in Vietnam.

Keywords: Abalone diet, broodstock, conditioning environment.
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Phu luc 1. Két qué quan st ting trudng cac c4 thé bao ngu duc nuéi vo sau 75 ngay trong diéu kién thi nghiem

Nhan t6 thi Giai doan
- Bat dau thi nghiém Két thuc thi nghiém tuyén sinh
nghiém
duc
T:: L Tang
g .| T°C W () CF VGB (%) | L (mm) | W (g) CF VGB %) | truong | O | I | II | III
chiéu (mm)
, VGB (%)
sang
0,18+ 17,5+ 51+ 0,19+ 43,0+ 27,7+
12 gio 25 | 51+8 | 48+9 0,02 49 56+5 10 0,03 1.1 123 9 0 4 5
toi: 12 0,21 + 20,0 + 0,21 + 455+ 26,2 +
gior 28 | 50+£5 | 4549 0,03 41 569 |48+9 0,03 12.4 10.5 10 O 4 6
sang 0,18+ | 20,0+ 0,18+ 234+
31 |50+£5]| 39+6 0,03 41 52+4 |41+7 0,03 442 +9.4 83 9 0 3 6
0,21 £ 20,0 = 0,21 = 43,7+ 24,7 +
0 gicr 25 | 50+3 | 45+6 0.03 41 53+£5 |48+6 0.02 1,01 114 9 0 3 6
toi: 24 0,19+ 19,0 + 0,22 + 423+ 23,1+
gior 28 | 50+6 | 41+7 0,04 3.9 52+8 |43+7 0.03 113 8.5 9 0 3 6
sang 0,19+ 19,2 + 49 + 0,22 + 40,2 + 22,4+
31 |52+£5|47+11 0,02 50 54+9 12 0.02 10,1 13.6 9 0 3 6
0,20 + 19,5 + 52+ 0,21 = 419 + 222+
24 gty 25 [ 51+4|49+12 0.01 44 53+ 10 15 0.02 123 113 9 0 3 6
t6i: 0 0,18+ 18,7+ 51+ 0,19+ 372+ 19,7 +
gio 28 [49+7 | 48+13 0,04 34 53+11 1 0,03 12,5 10.3 9 0 3 6
sang 0,19+ 19,0 + 0,20 + 35,6 £ 16,9 +
31 |49+6| 38+7 0,04 39 42+ 8 | 41+£8 0,03 10.1 8.8 8 0 3 5
Phu luc 2. Két qua quan sat ting trudng cic ca thé bao ngu cai nudi vo sau 75 ngay trong diéu kién thi nghiém
Nhan (0 thi Bét d4u thi nghiem Két thic thi nghiem Giai doan tuyén
nghiém sinh duc
N Tang
Thot gian || L gy | cr | VOB L lw@| cF | VGB® |truongVGB| 0| T |10 |
chiéu sang (mm) %) | (mm) @)
0,
021+ | 19,0+
1 / 25 |57+9(43+12 0,04 39 59+7|47+15|0,18+0,07 [21,0+4,0 19447 910 4 5
2 giortoi :
- 020+ | 18,5+
12)g10’ 28 [51+6| 41+4 0,05 31 55+5|46+5(0,19+0,04 {22,5+9,0 3,9:|:9,3a’b 10| O 4 6
sang 0,18+ [ 16,5+
31 |50+5] 40+6 0,03 31 52+5|146+9(0,19+0,03 [{21,2+8,8 4,5i6,23’b’°’d 910 3 6
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NGHIEN CUU DANH GIA CHAT LUONG
MOI TRUONG NUGC VUNG NUOI TOM
VEN BIEN GIAI BOAN 2017 - 2024

Ngd Thé An »*, Nguyén Hiru Nghia?,
Phan Trong Binh? Nguyén Thi Hrong Giang!

!Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam

TOM TAT

? Vién Nghién ciru Nudi trong Thuy san I

*Email: ntan@vnua.edu.vn

Nghién ctru nay danh gia chat luong nuéc ving nuodi tom ven bién & nam tinh, tir Ninh Binh dén
thanh pho Hué, giai doan 2017 - 2024 va phan tich méi lién hé voi san xuat. Tong so6 2.164 mau
duoc phan tich cho 15 chi tiéu ly - hoa va sinh hoc. So sanh voi TCVN 13656:2023, ty 16 mau vuot
chuén nhiéu nhat 1a @6 man (43,9%), nhiét do (33,9%), kiém (30,3%) va DO (26,0%). Ghi nhan mot
sO ngoai lé cao doi voi coliforms (12,3 lan), NO, (11,2 1an) va H,S (9,4 1an). Bién dong thoi gian
kha ro rét: 100% mau thang 1 - 2 dudi nguong nhiét toi wu (26 - 32°C), vao gitta nam ty 1é vuot
nguong it hon. Theo khong gian, thanh phé Hué c6 ty 1é vuot chudn cao nhat. San luong tom
tang dan qua cac nam voi ngoai trir tinh Quang Tri c6 xu thé khong én dinh. Dién thich nudi thiy
san giam ro rét & tinh Ha Tinh va tinh Quang Tri trong khi cac tinh khac tang nhe. Twong quan
Kendall va Spearman cho thay san luong va dién tich lien quan c6 y nghia (p < 0,05) véi pH, DO,
kiém, NH,, PO,, TSS, Vibrio va tao doc, ching minh tang trudng gan véi ap luc dinh duong, hiru
co va vi sinh. Két qua nhan manh, quan ly nu6i tom trong gi6i han chiu tai moi trueong c6 xét dén

bién dong mua vu va khac biét khong gian 1a can thiét.

Tt khoéa: Chat lrong nudc, nudi tom, quan Iy moi truong.

1. DAT VAN DE

Nuo6i tom da tré thanh mot trong nhitng nganh
kinh té€ thay san phat trién nhanh nhat trén thé
gioi, dong gop quan trong cho an ninh lwong thuc,
xuat khéu va sinh ké cta cong doéng ven bién [1].
Tai Viét Nam, nganh tém duoc coi la “mai nhon”
cua thay san, voi dién tich va san luong khong
ngung gia tang trong hai thap ky qua [2]. Tuy
nhién, sy mé rong nay di kém voéi nhiéu thach thic
vé moi truong: Su dao dong va suy giam chat
lwong nudc, hién tuong phu duong, bung phat dich
bénh va ap luc ngay cang 1on 1én hé sinh thai ven
bién [2, 3].

Nhiéu nghién ctru da phan tich tac dong cta
nuodi tom tham canh dén moi truong, bao gom tir
chi phi moi truong khi mé rong dién tich [4] dén
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anh huong ctia bién ddi khi hau va ri ro doi voi an
toan sinh hoc [5]. Tuy nhién, phan lon cac nghién
cttu moi tap trung vao cac khu vuec Nam bo, noi
chiém ty trong san xuat tom lon nhat, trong khi
cac vung Bac Trung bo va mién Bac - mac du co
vai trd ngay cang tiang trong chién luoc phat trién
nganh tom lai it duoc nghién ctu hé thong.
Khoang trong nay dic biét r6 rang & muc phan
tich lién két gitra chat luong moi truong nudc, su
bién dong khong gian - thoi gian va cac yéu to san
xuat (dién tich, san lugng) dua trén chudi so liéu
quan trac dai han.

Trong boi canh Viét Nam da ban hanh cac quy
chudn, tieu chuin ky thuat vé chat luong nudc
nuoéi trong thay san [6, 7]; nhu cau danh gia thuc
tién va so sanh voi quy chuin la hét sttc can thiét
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dé ho tro cong tac quan ly. Nghién ctu nay st
dung bo dit lieu gom 2.164 mau véi 15 thong so 1y -
hoa va sinh hoc duoc thu tai 18 diém quan trac tai
cac vung nudi tom ven bién & 5 tinh, tir tinh Ninh
Binh dén thanh pho Hué, giai doan 2017 - 2024, ket
hop véi so lieu thong ke vé san lwong va dién tich
nuoi.

Muc tiéu la: (+) Phan tich hién trang va bién
dong theo khong gian - thoi gian clia chat luong
nuoc; (+) Danh gia ty lé vuot chuin theo
TCVN/QCVN; (#) Xac dinh mai lién hé gitta san
xuat tom va chat luong moi trudong. Qua do,
nghién ctru cung cdp bang chimg khoa hoc cho
quan ly nuoéi tom bén vimg va thich tng voi bién
d6i khi hau & vung ven bién mién Bic va Bic
Trung bo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

2.1.1. S0 liéu quan trac moi truong nudc vung

S6 lieu dugc thu thap trong giai doan 2017 -
2024 tir nhiém vu “Quan trac, canh béo va gidm sat
moi truong vung nudi trong thuy san tai mot so
tinh trong diém khu vue phia Bac’, do Trung tam
Quan trac Moi truong va Bénh thay san mién Bac
(CEDMA), Vién Nghién cttu Nuoi trong Thiy san
I (RIA1) trién khai. Dt lieu duoc luu gitr va cap
nhat hang nam tai RIA1 va Cuc Thiy san va Kiém
ngu, Bo Nong nghiép va Moi truong.

Nghién ctru nay bao gom két qua quan trac
cac yéu to moi truong va dich bénh tai cac ving
nuodi tom tap trung & mién Bac va Bac Trung bo.
Tw dir lieu duoc thu thap, da chon ra 15 chi tiéu
dap ung tiéu chi vé tinh lién tuc ctia so6 liéu quan
trac (missing data < 30%). Trong so liéu duoc chon
¢6 12 chi tiéu ly - hoa (nhiét do, pH, oxy hoa tan —
DO, do man, kiém, NH,, NH,’, PO,*, NO,, H,S,
COD, TSS) va 3 chi tiéu sinh hoc (t6ng Vibrio, tao
doc va coliforms).

Nghién ctru duoc trién khai tai 18 diém quan
trac, ban dau thuoc 18 xa ctia don vi hanh chinh
ci, nay tuong tng voi 17 xa/phuong nhu trinh bay

nuoi tom
trong bang 1.
Bang 1. Danh muc don vi hanh chinh cé diém quan triac
TT Ten xac/ghu(yng Thuoc tinh (ci) | Tén xa/phuong méi | Thuoc tinh (moi)
1 at La Giao Ninh
Quat Lam Nam Dinh == Ninh Binh
2 Hai Chinh Con
3 Quynh Lién Quynh Mai .
Nghé An Nghé An

4 Quynh Bang Quynh Anh
5 Ky Ha Xuan An
6 Ho Do Ha Tinh Tran Phu Ha Tinh
7 Xuan Pho Ky Ninh
8 Quang Thuan Bac Gianh Quang Tri
9 Dai Trach

Hoan Lao
10 Trung Trach
11 boéng Trach Quang Binh bong Trach
12 Hai Ninh Ninh Chau
13 Vo Ninh Quang Ninh
14 Quang Chau Hoa Thach
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15 Trung Hai Bén Hai
) Quang Tri
16 Hién Thanh Ctra Tung
17 Thuan An Thuan An . L,
Thanh pho Hué Thanh pho Hué
18 Lang Co Chan May - Lang Co

Vi phan tich thong ke duoc thuc hién theo don
vi hanh chinh, s6 liéu tai hai diém quan trac thuoc
x4 DPai Trach va Trung Trach (ct) dwoc gop va
tinh trung binh cho xa Hoan Lao (mdi). Vi tri cac
diém quan trac va lay mau duoc thé hién trong
hinh 1.

Mau duwoc thu hai 1an mdi thang (va ba lan
trong giai doan giao mua) tir thang 1 dén thang 10
hang nam, theo thoi vu nuoi thay san chinh & mién
Bic. Téng cong trong giai doan nay da thuc hién
2.164 luot 1ay mau, tai cac viing nudi tom ven bién.

Cchu giai
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Hinh 1. So @6 vi tri cac diém quan tric va 14y mau

Mau duoc thu va phan tich theo tiéu chuin
ISO/IEC 17025:2005 [8] tai phong thi nghiém cta
CEDMA - RIA1, dam bao ISO/IEC 17025:2005 [8]
cho phan tich méi truong va bénh thuy san. Cac
chi tieu nhu: Nhiét do, DO, pH duoc do truc tiép
biang may YSI Pro1020. Cac chi tieu khac nhu:
Kiém, NOzf, NO::’, HzS, NH:, NH." va vi sinh
vat duoc phan tich theo cac tieu chuin SMEWW
(Standard Methods for the Examination of Water
and Wastewater) cac series nhu 2302B:2011, 4500-
NO. B:2011, 4500-NOs B:2011, 4500-S2- D:2011,
4500-NHs F:2011, 10200 F:2017 va phuong phap
dinh danh vi khuén.

2.1.2. S0 liéu thong ké vé san xuat tom

Chubi so liéu san luong tom giai doan 2017 -
2024 tai 5 tinh duoc thu thap va téng hop tir Nién
giam Thong ké hang nam 2017 - 2024 [9]. Vi di
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lieu dién tich nuoi tom rieng khong co6 san, nén so
lieu vé dien tich nuoi thiy san chung cta cac tinh
trong cung giai doan (2017 - 2024 [9]) duoc st
dung dé phan tich ap luc nuéi thiy san dén moi
truong nudc. So lieu thong ké cta cac tinh mai
hinh thanh sau sap nhip nhu: Ninh Binh (tir Nam
Dbinh, Ha Nam va Ninh Binh) va Quang Tri (ti
Quang Binh va Quang Tri), duoc tong hop trén co
s& s0 lieu cta cac tinh ci.

2.2. Phuong phap nghién ctru

- Phan tich thong ké mo ta:

Céc thong s6 moi truong duoc xit ly dé tinh
gia tri trung binh, t6i thiéu, t6i da, do léch chuin
va ty lé vuot chudn. Cach ti€p can nay cho phép
mo ta mirc @0 dao dong cta chat luong nuoc trong
khoéng gian va thoi gian.

- Doi chiéu voi quy chuan:
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Két qua duoc so sanh voi Tiéu chuédn ky thuat
quoc gia vé moi truong nudc phuc vu nudi trong
thily san [6, 7] dé xac dinh ty lé va muc do vuot
nguong cla timg thong so.

- Phan tich xu thé theo thoi gian va mua vu:

Chubi so lieu 2017 - 2024 duoc phan tich dé
nhan dién xu thé bién dong nhiéu nam (vi du: Xu
thé nhiét do tang dan theo nam) va su dao dong
theo mua vu (mua lanh va mua néng). Phan tich
duoc thuc hién bang phuong phap chudi thoi gian
két hop thong ké so sanh theo thang, nam va tinh.

- Xir Iy s0'liéu va kiém dinh phan phoi

Do mot s thong s6 c6 phan phoi léch chuédn
hodc xuat hién gia tri ngoai lai (outlier), dit lieu
duoc ra soat va chuan hoa. Véi cac bién lech phan
phoi, 4p dung phép bién déi log(x+1) theo khuyén
nghi ctia cac nghién ctu trudc [3]. Cac gia tri
ngoai lai duoc xac dinh nhu gia tri bat thuong dé
tranh c6 két luan thién lech vé muc do vuot chuén.

- Phan tich moi quan hé gitta san xuat va moi
truong:

Dé lam ro mai lién hé gitta hoat dong san xuat
tom va chat luong moi truong nudc, san luong tom
(tan) va dien tich nuoi thuy san (nghin ha) duoc

phan tich twong quan voi 15 thong s6 quan trac.
Do dit lieu khong tuan theo phan phoi chuén, cac
hé so6 tuong quan Kendall’s tau-b va Spearman’s
rho duoc st dung dé danh gia méi lién hé hai bién
(Bivariate correlation). Y nghia thong ké duoc xac
dinh & muc p < 0,05 va p < 0,01. Phan tich thong ké
duoc thuc hién biang phan mém SPSS 27.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong chit lwong méi truong nudc
ving nudi tém (2017 - 2024)

Két qua phan tich thong ké mo ta giai doan
2017 - 2024 cho thdy, vé mat trung binh, hau hét
cac thong s6 moi truong nudc tai viing nudi tom
ven bién van nidm trong nguong quy dinh tai
TCVN 13656:2023 [6] (Bang 1). Tuy nhién, khi xét
tirng mau, mot ty 1é dang ké vuot chuén, chu yéu &
nhom thong s6 1y - hoa. Cu thé, do man coé ty lé
vuot chuan cao nhat (43,9%), tiép theo 1a nhiét do
(33,9%), do kiem (30,3%) va DO (26,0%). Tong thé,
91,7% mau quan trac co it nhat mot thong so vuot
chuan cho thay mac du phan 16n gia tri tirng thong
s6 nam trong gi6i han cho phép, nhung hau hét
cac mau nudc van chiu tac dong vuot nguong ¢ it
nhat mot chi tiéu.

Bang 2. Thong ké mo6 ta va ty 1é vuot chuin ctia cAc thong s6 méi truong nudc viing nudi tom
(2017 - 2024)

TT Thong s6 N | Min | Max | Mean SD TCVN Vuot chuin

13656: ) - )

2023 [6] So % mau So

mau lan

1 Nhiét do (°C) 2.164 | 12 35 28 4 26-32 734 33,9 0,5
2 pH 2.164 | 6,8 8,7 7,9 0,3 7,5-8,5 151 7,0 0,1
3 DO (mg/L) 1.645| 1,8 9,5 5,4 0,8 5,0-9,0 428 26,0 0,6
4 Do man (%o) 2.164 0 39 19 10 7-25 951 43,9 1,0
5 Do kiém 2.164 | 10 306 93 33 80 - 200 656 30,3 0,9

(mg/L)

6 | NO,-N (mg/L) | 2.164 | 0,0 12,2 0,0 0,3 <1,0 6 0,3 11,2
7 | NH,~N (mg/L) | 1.513 | 0,0 2,5 0,3 0,2 <3,0 0 0,0 0,2
8 NH; (mg/L) 651 0,0 0,2 0,0 0,0 <0,1 1 0,2 1,3
9 PO*P (mg/L) | 1.513 | 0,00 1,25 0,04 0,09 <0,15 94 6,2 7,3
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10 H,S (mg/L) 2.164 | 0,00 0,52 0,00 0,01 <0,05 10 0,5 9,4
11 TSS (mg/L) 2.164 1 266 27 19 <100 17 0,8 1,7
12 COD (mg/L) |2164| O 19 2 2 <20 0 0,0 0,0
13 Vibrio 2.163 0 7.900 395 789 < 1.000 221 10,2 6,9
(CFU/ml)
14 | Tao doc (TB/L) | 2.161 0 | 581.333 | 1.731 | 21.316 - -
15 Coliforms 1214 | 0 53.000 | 11.368 | 4.276 | <5.000* | 297 24,5 | 12,3
(CFU/mL)
Téng so mau | 2164 1.985 | 91,7

Ghi chu: N: S0’ mau quan trac; Min/Max: Gig tri nhdé nhat/Ion nhat: mean: Gia tri trung binh,; SD: Do
léch chudn; virot chudn gom thong tin: SO mau vuot nguong, ty Ié phan tram so voi tong s6 mau va so Iin
vuot chuén to1 da (so voi gid tri gioi han); cdc thong sé khong quy dinh gioi han trong tiéu/quy chuan
duoc ky hiéu bang dau gach ngang (-). *: Poi voi chi tiéu Coliforms, nguong tham chiéu Iay theo QCVN
08:2023/BTNMT [7] - Mitc B (nudc stk dung cho san xuat nong nghiép sau xit Iy).

Xét vé muic do vuot chuan, da s6 truong hop
chi dao dong quanh nguong cho phép, chénh léch
khong lon. Tuy nhién, mot s6 mau ca biet ghi
nhan gia tri vuot chuin nhiéu lan, nhu: Coliforms
(12,3 1an), NO- (11,2 1an), H-S (9,4 1an) va PO.3"
(7,3 lan). bay d@éu 1a cac truong hop don 1&, xuat
hién tai mot vai diém quan trac va khong phan anh
xu thé chung. Vi du: NO. va PO.3 tiang bat
thuong tai xa Quang Ninh (tinh Quang Tri,
17/9/2024), H-S vuot chuan tai phuong Thuan An
(thanh pho Hué, 25/9/2024) va coliforms vuot xa
chuén tai xa Xuan An (tinh Ha Tinh, 25/8/2022).

Nhin chung, phan l6n cic thong s6 quan trong
khac nhu: COD, nitrit, ammoniac, phosphate,
sulfide va TSS van nidm trong nguong an toan, it
gay rti ro cho san xuat. Trong nhom vi sinh, ty lé
vuot chuin dao dong tir 10,2% (Vibrio) dén 24,5%
(coliforms), cho thdy nguy co tiém 4n vé dich
bénh mic du da s6 mau van dat tiéu chuén.

Chat luong moi truong nudc ving nudi tom co
su bién dong ro rét theo mua vu. Vao dau nam
(thang 1 - 2), do nhiét do khong khi thap, 100%
mau nudc ghi nhan nhiét do dudi nguong toi wu
cho nuoi tom (26 - 32°C). Khi thoi tiét 4am dan lén,
dac biet tir thang 3 tré di, ty 1é miu nam ngoai
khoang gi6i han nhiét do gidm ro rét; & mot so

142

nam nhu 2020 va 2023, ty 1é nay giam xuong duoi
60% (Hinh 2A).

boi voi cac thong so6 sinh hoc (Vibrio,
Coliforms, tao doc), ty 1é mau vuot chudn thuong
thap nhat vao thang 2 (khoang 10%), sau d6 dao
dong nhe trong cac thang con lai, nhung khong
xuat hién dinh cao ro rét theo mua.

Xét theo chudi nhiéu nam, ty 1&é mau co it nhat
mot thong s6 vuot chuin thap nhat ¢ cac nam
2020, 2021 va 2023, thé hién bang cac doan lom
xuong trén biéu dé (trong khoang thang 5 - 8) nhu
& hinh 2A. Diéu nay cho thay, mot s6 nam c6 diéu
kién moéi truong thuan loi hon hoac céng tac quan
ly tot hon.

Ngoai ra, chudi so lieu 8 nam ciing cho thay
xu huéng nhiét do trung binh nam tang dan, tu
27,5 £ 1,00C (nam 2017) lén 284 =+ 1,1°C (nam
2024). Xu huong nay goi y kha nang anh huwong
ctia bién déi khi hau dén diéu kién moi truong
ving nudi tom ven bién, dic biét 1a nguy co ning
nong kéo dai trong mua vu chinh.

Xét theo khong gian, ty 1é mau vuot chuén ly -
héa cao nhat ghi nhan tai khu nuoi tom xa Chan
May - Lang Co, thanh pho Hué, trong khi thap
nhat tai phuong Bic Gianh, tinh Quang Tri. Doi
v6i nhom chi tiéu sinh hoc, xa Chan May - Lang
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Co cing la dia diém c6 ty 1é mau vuot chuén cao
nhat (Hinh 2B). Nguoc lai, phuong Bac Gianh tuy
c6 ty 1é vuot chuén ly - hoa thap nhung lai dimg &
mtc cao doi voi chi tiéu vi sinh, phan anh su khac
biét trong 4p luc moi truong va diéu kién tu nhién
gitra cac dia phuong.

Tt két qua phan tich trén co thé thiy ring,
chat luong moi treong nudc ving nudi tom ven
bién khong chi dao dong theo muia vu va ndm ma
con khac biét ro rét gitra cac tinh. Mot s6 khu vuc

thuong xuyén c6 ty lé vuot chuin cao (nhu xa
Chan May - Lang Co, thanh pho Hué) c6 thé tiém
an nguy co 16n doi voi an toan sinh hoc, trong khi
nhitng khu vuc khac lai néi bat vé rti ro vi sinh.
biéu nay dat ra yéu cau phai phan tich song song
ca thuc trang san xuat tom (muc 3.2) va mai lién
hé giira hoat dong san xuat voi moi truong (muc
3.3) dé hiéu ro hon co ché tac dong hai chiéu va dé
xuat gidi phap quan ly phu hop.
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Ninh Binh Nahé An Ha Tinh Quang Tri Hué

Hinh 2. Ty 1é miu vuot chudn cac thong s6 méi triedng nude viing nudi tom ven bién
giai doan 2017 - 2024: (A) theo thang va nam, (B) theo tinh
Ghi chu: Ty I¢é vuot chudn duoc tinh theo s6 mau viot nguong chia cho tong sé mau quan trac.
Thong so'ly - hoa bao gom: nhiét do, pH, DO, d¢ man, kiém, NHs, NH. *, NO: -, PO.3", H.S, COD, TSS:

thong so'sinh hoc gom: Vibrio, tdo doc, Coliforms.
3.2. Thuec trang san xuat tom va dién tich nuéi
trong thiy san
San luong tom tai nam tinh nghién ctu giai
doan 2017 - 2024 c6 xu hudéng tang tuong doi 6n
dinh, mac du co6 su dao dong gitra cac nam (Bang
3). Trong do, tinh Ninh Binh 12 tinh dan dau véi
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san luong tang tir 6.433 tan (2017) lén 12.007 tan
(2024). Tiép theo la tinh Quang Tri va tinh Nghe
An cting duy tri mic san luong twong doi cao.
Nguoc lai, tinh Ha Tinh c6 san luong thap nhat,
chi dat khoang 6.301 tan vao nam 2024.
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Béng 3. Sin luong tom nudi tai cac tinh nghién ciru giai doan 2017 - 2024 (t4n)

Nam | 2017 2018 2019 2020 2021 2022 2023 2024
Tinh, thanh pho
Ninh Binh 6.433 | 6.850 | 8.254 9.214 | 10.075 | 11.163 | 11.329 | 12.007
Nghé An 6.982 | 7.285| 7.490 7.745 | 8506 | 9.207| 9.966 | 10.630
Ha Tinh 3.893 | 4339 | 4432 5.233 | 5334 | 5.687| 6.044| 6.301
Quang Tri 7601 | 8573 | 9378 | 10.452 | 9.520| 9.575| 7.800| 7.818
Thanh pho Hué 4925 | 5.762 | 6.110 6.603 | 6.923 | 7.280| 7.585| 7.895

Xu thé gia ting san luong qua cac nam phan
anh sy mé rong va tham canh héa trong nuoéi tom
ven bién, twong dong véi két qua duoc ghi nhan
trong cac nghién ctru vé su phat trién cua nganh
tom Viét Nam nhitmg nam gan day [2, 4]. Tuy
nhién, tai mot s6 tinh nhu Quang Tri, san luong
bién dong manh (tang va giam) gitra cac nam, c6
thé do tac dong cua dich bénh hodc diéu kién moi
truong bat loi.

Do khong c6 s6 liéu riéng cho dién tich nuéi
tom, dién tich nuéi thuy san néi chung duwoc s

Nguon: Nién gidm thong ké (2017 - 2024).
dung dé phan anh 4p luc san xuat (Bang 4). Két
qua cho thay, dién tich nuéi duy tri tuong doi 6n
dinh & hau hét cac tinh, dao dong trong khoang
6,0 - 35,4 nghin ha. So sanh trong nam 2024, tinh
Ninh Binh c6 dién tich lén nhat (35,4 nghin ha),
tinh Nghé An c6 dién tich nuoi trong diung thu
hai (22,6 nghin ha), tiép dén 1a tinh Quang Tri
(8,4 nghin ha) va thanh pho Hué (8,0 nghin ha).
Tinh Ha Tinh c6 quy mo6 nho nhat, chi khoang 6
nghin ha.

Bang 4. Thong ké dién tich nuéi trong thiy san tai cAc tinh nghién ctru (1.000 ha)

Nam | 2017 | 2018 | 2019 | 2020 | 2021 2022 2023 2024
Tinh, thanh pho
Ninh Binh 32,4 33,8 33,9 35,6 34,3 34,7 35,4 35,2
Nghé An 21,1 21,4 21,4 21,5 20,4 21,1 21,6 22,6
Ha Tinh 7,4 7,6 7,7 7,9 6,8 6,5 6,2 6,0
Quang Tri 9,2 9,9 10,3 10,5 8,9 8,7 8,4 8,4
Thanh pho Hué 7,1 7,4 7,5 7,6 7,6 7,7 7,9 8,0

Mot s6 dia phuong c6 su suy giam dién tich
trong giai doan nghién cttu, dién hinh nhu tinh Ha
Tinh (tt 7,4 nghin ha nam 2017 xuéng con 6,0
nghin ha nam 2024) va tinh Quang Tri (tt 9,2
xudng 8,4 nghin ha). Nguoc lai, tinh Nghé An va
thanh pho Hué déu ghi nhan xu huéng tang dan
dién tich tir 2017 - 2024. Nhiing khac biét nay phan
anh diéu kién tu nhién, chinh sach phat trién va
mutc do wu tién cta timg dia phuong d6i voi nuoi
trong thay san.
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Nguon: Nién gidm thong ké (2017 - 2024).

Xu thé bién dong dién tich noi chung tuong tu
nhu d6i véi san luong, cho thay su gia ting déng
thoi ca vé quy mo va mic do tham canh. Diéu nay
déng nghia voi viéc ap luc moi truong ciing ngay
cang lon, boi mé rong dién tich nudéi thuong di
kem voi phat thai chat dinh duong, chat hitu co,
nguy co dich bénh va suy giam chat luong nudc.
Cac nghién ctru truée da chi ra rang, su gia tang
dién tich va san luong chinh 1a téng hop ctia nhiéu
dang 4p luc don 18, bao gom: (i) Ap luc dinh dudong
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(tich tu N, P), (ii) Ap luc hitu co (taing COD, TSS),
(iii) Ap luc vi sinh (mat do vi khuén va dich bénh),
(iv) Ap luc sinh thai - khong gian (man hoa, thay
déi thity van, mat can bang hé sinh thai) [4, 10].
Nhin chung, ca san luong va dién tich nuoi
trong déu c6 xu huong gia ting trong giai doan
2017 - 2024, qua d6 lam tang ap luc 1én moi truong
nudc vung nudi tom ven bién. Diéu nay dit ra yeéu
cau can phan tich sau hon méi quan hé gitra san
xuat va chat luong moi truong (muc 3.3) dé nhan

dién ro cac yéu to rai ro va dé xuat giai phap quan
ly bén vimng.

3.3. Mai lién hé giita hoat dong nuéi tom va
cac thong s6 méi truong

Phan tich tuong quan Kendall va Spearman
(Bang 5) cho thay, san luong tom va dién tich
nudi thiy san tai nam tinh nghién ctu c6 moi
liéen he dang ké voi nhiéu thong s6 moi truong,
phan anh ro tac dong hai chiéu gita san xuat va
chat luwong nudc.

Bang 5. He s6 twong quan Kendall va Spearman giita san luong va dién tich nuéi tom
voi cac thong s6 moi truong nude (2017 - 2024)

TT Thong so He so6 Kendall’s tau-b Heé so6 Spearman’s rho
San luong Dién tich San luong Dién tich

1 Nhiét do -0,009 0,005 -0,012 0,007

2 pH 0717 0,029 0,102 0,043"

3 DO 0,190 0,157" 0,240™ 0,197
4 D6 man -0,029 -0,029 -0,041 0,045
5 Do kiém -,110” 0,244 0,162 0,353
6 NO,-N 0,039 0,103" 0,056 0,148"
7 NH,-N 0,018 0,021 0,030 0,034

8 NH, 0,198™ 0,193" 0,282 0,274™
9 PO P 0,155™ 0,161" 0,230™ 0,246™
10 H,S 0,003 0,089™ 0,002 0,117"
11 TSS 0,033 0,055™ 0,048 0,081™
12 COD 0,014 0,070™ 0,021 0,111"
13 Vibrio -0,062" 0,044™ 0,089 0,062
14 Tao doc 0,114 0,096~ -0,145" 0,122
15 Coliforms 0,001 -0,005 0,003 -0,007

Ghi chu: **: p<0,01; *: p < 0,05 (hai phia).

Két qua tir bang 5 cho thay, pH va DO c6
teong quan duong voi san luong va dién tich. biéu
nay phu hop véi két qua phan tich & muc 3.1: Phan
lon mau nuodc c6 pH dao dong trong khoang 7,5 -
8,5, va DO duy tri & mtc 5 - 9 mg/L. Khi cac thong
s6 nay nam trong khoang t6i wu, tom sinh trudng
tot, dan dén san luong cao hon. Nguoc lai, & nhing
giai doan DO xuong thap (dau mua he), ty 1& mau
vuot chudn ting manh, kéo theo rii ro giam nang
suat.

Po kiém thé hién moi twong quan am kha ro
rét voi ca san luong va dien tich. Pay 1a két qua
dang chu y, phan anh rang khi quy mé nudi mé
rong, qua trinh phan huy httu co va thai dinh
duong lam tiéu hao kiém, giam kha niang dém cua
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moi treong. Thuc té tai cac diém c6 san xuat lon
nhu tinh Nghé An hay Ninh Binh, do kiém giam
xuong dudi nguong 80 mg/L trong mot so thang,
cho thdy moi nguy tiém 4n vé dao dong pH.

Cac thong so6 dinh duong va hittu co (NHs,
PO.3", TSS) déu c6 tuong quan duong voi san
luong va dién tich. Piéu nay hoan toan phu hop véi
két qua muc 3.1, noi PO.3" va NH: c6 mot s6 mau
vuot chudn nhiéu lan. Khi san xuat tang, luong
thirc an va phan thai tich tu, lam gia tang nguy co
phu duong va doc tinh ammonia. Pay cing la
nguyén nhan dan dén hién tuong bung phat tio
doc & mot s6 diém nhue xa Chan May - Liang Co,
thanh pho Hué, noi vira c6 dién tich nuoi lon vira
c6 mat do mau vuot chuén cao.
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Nhom thong so sinh hoc phan anh moi lién hée
phtc tap voi san xuat. Vibrio c6 tuong quan am voi
san luong nhung duong véi dién tich. Thuc té cho
thay, & nhitng viing nuoéi 16n nhung phan tan (nhw
tinh Nghé An), mat & Vibrio trong nuéc cao hon,
trong khi cac ao nudi dat san luong cao thuwong di
kem v6i quan ly chat ché (quat khi, xt ly nuoc,
ché pham sinh hoc), tir d6 han ché duoc Vibrio.
Tuong tu, tao doc c6 xu hudéng tang theo dién tich
nhung giam khi san luong tang, phan anh vai tro
cua bién phap quan ly: Vung dién tich lé6n nhung
kiém soat yéu dé xay ra phu duong, trong khi ho
nudi dat nang suat cao thuong kiém soat thic an
va nudc ao tot hon.

Tém lai, sy gia tang san luong va dién tich
nudi tom giai doan 2017 - 2024 c6 moi lién he chat
ché voi cac bién dong moi truong nudc da trinh
bay & muc 3.1 va 3.2. Mot mat, san xuat phat trién
dua vao diéu kién moi truong thuan loi (pH, DO
6n dinh). Mat khac, chinh su gia tang san luong va
mo rong dien tich lai gép phan tao ra ap luc moi
truong, dac biét 1a suy giam do kiém, tich tu dinh
duong (NHs, PO.*) va gia tang nguy co dich bénh
(Vibrio, tao doc). Diéu nay ly gidi tai sao mot so
dia phuong nhu xa Chan May - Lang Co, thanh
pho Hué va xa Ninh Chau, Hoan Lao, tinh Quang
Tri thuong xuyén c6 ty lé mau vuot chuén cao,
trong khi tinh Ninh Binh va Nghé An vira dan dau
san luong vira d6i mat voi nguy co tich tu chat thai
hitu co va dinh dudng.

3.4. Goi y chinh sach

Két qua nghién ctru da cho thay moéi quan he
chat ché gitta gia tang san luong va dién tich nuoi
tom voi su bién dong cua cac thong s6 moi
truong, dac biét 1a NHs, PO+, TSS va nhom sinh
hoc (Vibrio, tdo doc). Dién bién nay phan anh
rang, viéc mé rong quy mo san xuat dang gay strc
ép ngay cang 16n lén kha nang chiu tai caa thuy
vuc, nhat 1a tai nhing diém nong nhu dam pha xa
Chan May - Lang Co6 (thanh phé Hué), noi dong
thoi c6 dién tich nuoéi 1on va ty 1é mau vuot chudn
cao. Trong khi d6, cac tinh cé dién tich nudi nho
hon nhut Quang Tri it bi ap luc méi truong hon
nhung ciing han ché vé san luong. Diéu nay dat
ra yéu cau chuyén huéng trong chinh sach tir viec
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chi chu trong gia tang dién tich va san luong sang
quan ly dua trén gioi han moi truong. Cach tiép
can nay phu hop véi dinh huéng quan tri dya trén
hé sinh thai trong nudi trong thay san
(Ecosystem Approach to Aquaculture — EAA) ma
Té chuc Luwong thuc va Nong nghiép Lién Hiép
Quéc (FAO) da khuyén nghi [1].

Ngoai ra, su khac biét ro rét theo mua vu
cing c6 y nghia quan trong cho chinh sach.
Nghién ctru cho thdy, ty 1&é mau vuot chuan DO va
pH tang manh vao cac thang d4u nam khi nhiét
do thap, phan anh rai ro moi trudng cao trong
giai doan nay. Diéu d6 ham y rang, khung thoi vu
tha nuoi can co su linh hoat gitra cac tinh, thay vi
ap dung dong loat. Viéc diéu chinh lich mua vu va
mat do tha phu hop theo timg viung sinh thai
khéng chi gitup giam rti ro moi truong ma con la
mot bién phap thich tng voi bién déi khi hau, von
dang tac dong ngay cang ro dén nuoi trong thay
san tai Viét Nam [11, 12, 13].

Mot phat hién dang chu y 1la méi quan hé
nghich gitta san luong voi Vibrio va tao doc, phan
anh rang cac ho nuéi ap dung quan ly nudc va an
toan sinh hoc tot c6 thé vita dat nang suat cao vira
han ché rti ro moéi truong. Piéu nay cho thay,
chinh sach nén tap trung nhiéu hon vao cac cong
cu khuyén khich thay vi chi kiém soat hanh chinh.
Cac co ché ho tro nhu tin dung xanh, giam thué,
hoac wu dai vé dat dai gin voi ching nhéan
VietGAP hay ASC c6 thé thuc ddy nhanh hon viéc
ap dung thuc hanh t6t trong nuoi tom [14].

Cuoi cuing, tinh phan hoa gitta cac dia phuong
cling nhian manh rang, chinh sach khong thé ap
dung ctmg nhic mot bo tieu chuin chung. Tinh
Nghé An c6 dién tich 16n nhung ghi nhan xu thé
giam do kiém, trong khi thanh pho Hué c6 dién
tich trung binh song ty 1é vuot chudn sinh hoc lai
cao. Nhu vay, cac quy dinh moi truong va ky thuat
can duoc “may do” cho ting thiy vuc, trong khi
van tuan tht khung phap ly quoc gia theo QCVN
08:2023/BTNMT [7]; TCVN 13656:2023 [6]. Dong
thoi, viec taing cuong hé thong giam sat - canh bao
som chat luong nudc & cap tinh, két hop cong khai
dix lieu cho nguoi nuoi, sé 1a chia khoa dé thuc
hién quan ly dong bo va kip thoi.
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Nhin chung, nhitng goi y chinh sach nay nhan
manh phat trién nuéi tom tai mién Bac va Bac
Trung bo chi cé thé bén vitng khi chuyén tir muc
titu mo rong san luong sang muc tiéu can bang
san xuat voi bdo vé moi truong. Pay cting 1a dinh
huong phu hop véi Chién lugc phat trién thuy san
Viét Nam dén nam 2030, tAm nhin dén nam 2045,
déng thoi gitup dia phuong chd dong hon trudc
thach thic bién d6i khi hau va suy gidm chat
lwong moi truong.

4. KET LUAN VA BE XUAT

Két qua nghién ctru cho thay, chat luong moi
treong nuoc tai cac ving nudi tom ven bién mién
Bac va Bac Trung bo nhin chung duy tri trong
gioi han cho phép, nhung moét ty 1¢ dang ké mau
van vuot chudn. Cac thong so ly - héa nhu: DO,
do kiém, NH:, PO. va TSS cung v6i nhom vi
sinh (Vibrio, Coliforms) 1a nhiing yéu t6 vuot
chuidn phé bién nhat, phan anh ap luc moi
treong ngay cang gia tang dudi tac dong ctia san
xuat tham canh.

Su bién dong thé hién ro theo ca khong gian
va thoi gian. Xa Chan May - Lang Co, thanh pho
Hué duoc xac dinh 14 khu vuc chiu ap luc moi
truong cao nhat, trong khi tinh Quang Tri c6 mic
do vuot chuédn thap hon. Vé thoi gian, cac thang
mua lanh dau nam cho thdy nguy co vuot chuin
cao nhat, cht yéu lién quan dén DO va pH, con
giai doan gitta nam lai c6 diéu kién thuan loi hon
cho san xuat. Nhing dic diém nay cho thay, cac
thity vuc ¢6 tinh nhay cam khéac nhau va can cac
bién phap quan ly phu hop theo timmg viung sinh
thai.

Phan tich tuong quan khang dinh ring, su gia
tang san luong va dién tich nuéi co6 lién hé chat
ché véi su gia tang ap luc dinh duong, hitu co va
sinh hoc, déng thoi lam suy gidm kha nang dém
cta thiy vuc. Diéu nay nhan manh rang, mé rong
quy mo san xuat néu thiéu kiém soat co thé diy
moi truong vuot qua ngudong chiu tai. Do do, quan
ly phat trién nuoi tom trong khu vuc can dich
chuyén tir muc tiéu mé rong san luong sang quan
ly trong giéi han moi truong, co6 tinh linh hoat theo
mua vu va dic thu timg tinh. Két qua nghién ctu
cung cap co sé thuc nghiém quan trong dé ho tro
hoach dinh chinh sach va quy hoach thily san bén
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vimg dén nam 2030. Tuy nhién, nghién ctru con
han ché khi chi dua vao dit lieu quan trac dinh ky
va phan tich twong quan, chuwa phan anh day dua
moi quan hé nhan - qua trong tac dong kinh té - xa
hoi - méi truong.
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ASSESSMENT OF WATER QUALITY IN COASTAL SHRIMP FARMING
AREAS DURING 2017 - 2024

Ngo The An?, Nguyen Huu Nghia?,
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Abstract

This study assessed water quality in coastal shrimp farming areas across five provinces, rainging
from Ninh Binh province to Hue city, during 2017 - 2024 and analyzed its relationship with
aquaculture production. A total of 2,164 samples were analyzed for 15 physico - chemical and
biological parameters. Compared with TCVN 13656:2023, the highest exceedance rates were
observed for salinity (43.9%), temperature (33.9%), alkalinity (30.3%), and dissolved oxygen
(26.0%). Extreme outliers were recorded for Coliforms (12.3 times), NO:~ (11.2 times) and H-S
(9.4 times). Temporal variation was pronounced: in January - February, 100% of samples were
below the optimal temperature range for shrimp culture (26 - 32°C), whereas exceedance rates
were lower in mid-year months. Spatially, Hue exhibited the highest proportion of samples
exceeding standards. Shrimp production increased steadily across most provinces, except Quang
Tri province, which showed unstable trends. Aquaculture area declined markedly in Ha Tinh and
Quang Tri, while other provinces showed slight expansion. Kendall and Spearman correlations
indicated significant relationships (p < 0.05) between shrimp production/area and pH, DO,
alkalinity, NHs, PO., TSS, Vibrio and harmful algae, demonstrating that production growth is
associated with increased nutrient, organic, and microbial pressures. The results highlight the
necessity of managing shrimp aquaculture within environmental carrying capacity, accounting

for seasonal variability and spatial heterogeneity

Keywords: Water quality, shrimp farming, aquaculture environment management.
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KINH TE CUA MO HINH NUOI NGHEU (Meretrix Iyrata)
TREN BAI TRIEU TAI TiNH CA MAU VA VINH LONG
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TOM TAT

Nghién cttu tién hanh diéu tra khao sat cac ho nuoi nghéu trang tai tinh Ca Mau va Vinh Long
nham danh gi4 hién trang ky thuat nuoi va hiéu qua kinh té€ ctia nghé nuéi ngheéu tai day. Két qua
cho thay, mé hinh nuoi ¢ tinh Vinh Long 1a t6 hop tac xa va & tinh Ca Mau la theo nhoém hodc
nong ho riéng 1é. Hién trang ky thuat cda mo hinh nuéi c6 su khac biét gitra hai dia phuong: O
tinh Vinh Long, dién tich nuéi nghéu trung binh 1a 106,55 + 82,23 ha, mat 6 nudéi 167 + 50,56
con/m? voi kich co giong 1a 1.218,18 + 292,64 con/kg, thoi gian nuoi trung binh 16,46 + 4,93
thang; cac ho nuoi nghéu & tinh Ca Mau c6 dién tich nuéi nho hon, chi 23,75 + 14,49 ha, mat do
nuoi 402,08 + 198,42 con/m?, co giong tha 2.641,67 + 729,21 con/kg, thoi gian nuoi 13,7 + 3,2
thang. Mo hinh nu6i nghéu trén bai triéu ¢ tinh Ca Mau dat nang suat 34,65 + 19,13 tan/ha/vu,
loi nhuan 577,27 + 388,51 triéu déng/ha/vu va ty suat loi nhuan 1a 4,06 + 2,43 1an, cao hon két
qua nuoi & tinh Vinh Long, 1an luot 1a 16,51 + 4,73 tan/ha/vu, 289,39 + 136,81 triéu dong/ha/vu
va ty suat loi nhuan 1a 2,53 + 1,25 1an. Bén canh dd, nghién ctru ciing da xac dinh duoc mot so
kho khan, thach thitc ma ngudi nuoi nghéu ¢ tinh Ca Mau va Vinh Long dang gap phai d6 1a bién
d6i khi hau, chat luong nudc, dich bénh va khan hiém nguén con giéng chat luong cao; qua do
cac giai phap lién quan duoc dé xuat nham phat trién nghé nuoi nghéu tai cac tinh déng bang

song Ctru Long theo huong bén viing.

Tu khoéa: Ca Mau, kinh té ky thuit, moé hinh nuéi, nghéu trang, Vinh Long.

1. DAT VAN DE

Nghéu tring (Meretrix Iyrata) thuoc ho
Veneridae, 1a loai dong vat than mém hai manh vo
c6 gia tri kinh té€ va thi truong xuat khau 16m; su
phat trién cta nghé nuo6i nghéu khong chi giai
quyét duoc van dé vé thuc phdm, nguyén liéu san
xuat ma con goép phan lam can bing sinh thai, n
dinh moi treong vung triéu ven bo [1]. Theo Cuc
Thuy san, dién tich nudi nhuyén thé ca nudc nam
2024 1a 57.000 ha, chiém khoang 90% ty trong dién
tich nuoi bién, twong tmg véi san luong dat 432.000
tan, gia tri xuat khau khoang 147 triéu USD, trong
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d6 rieng xuat khau nghéu chiém gan 70% [2].
Nghé nuéi nghéu trang & ving ven bién cta Viét
Nam da c6 nhitng budc phat trién manh mé vé
dién tich va san luwong nuoi ciing nhu trinh do ky
thuat trong nhitng nam qua. Trong quy hoach phat
trién nuoi nhuyén thé hang hoa tap trung dinh
huéng dén nam 2030 ctia Bo Nong nghiép va Moi
truong, dién tich nuéi nghéu dat 24.550 ha voi san
luong teong tng 393.120 tan [3].

Trong chién lugc phat trién kinh té thuy san
trudc khi sap nhap tinh, hai tinh Tra Vinh va Ca
Mau truéc day da xac dinh nuoi trong thiy san ven
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bién, dac biét 12 nuoi nghéu trén bai triéu dong vai
tro cht dao. Tuy nhién, hiéu qua nghé nuo6i nghéu
chua cao va nang suat nghéu nuoi thap hon khi so
sanh v6i nghé nuodi cta cac tinh trong cung khu
vuc dong bang song Ctu Long nhu tinh Tién
Giang va Bac Liéu [4, 5]. Nhiéu nguyén nhan lién
quan dén yéu t6 ky thuat duoc dua ra dé giai thich
cho két qua nuoi nghéu chua cao, do6 1a chat luong
con giong chua dam bao, nghéu giong qua nho va
tha voi mat do day; trong qua trinh nuéi, khong
cao san thua nghéu hoac bai nuoi bi x6i 1, nén
day khong phu hop cho nghéu sinh truong... Viéc
danh gia vé hién trang ky thuat va hiéu qua caa
nghé nuodi nghéu dé dua ra nhing tiéu chudn ky
thuat phu hop 1a can thiét, nham gidi quyét van dé
mang tinh thuc tién hién nay. Két qua ctia nghién
ctru ciing dé xuat cac giai phap khoa hoc va thuc
tién gop phan gidi quyét nhitng thach thic hién tai
dé nang cao hiéu qua cta nghé nuoi nghéu theo
hudong phat trién bén vimg.
2. PHUONG PHAP NGHIEN CUU

Nghién citu duoc thuc hién thong qua viéc
khéo sat nghé nuéi nghéu tai 2 tinh Ca Mau va Tra
Vinh trudc khi sap nhap tinh theo phuong phap
diéu tra cat ngang (cross-sectional survey) goém
hai phuong thttc 1a ti€p can cong dong thong qua
can bo dia phuong va phong van truc tiép tai mo
hinh nuéi [6]. Tai moéi dia phuong nghién ctu, tién
hanh diéu tra khao sat 12 ho/hop tac xa nudi
nghéu can ctt vao s6 luong ho nuoéi thuc té€, khuyén
nghi ctia co quan quan ly thuy san dia phuong va
phu hop v6i ndi dung nghién cttu. Bén canh do,
cong thic tinh s6 mau cua Taro Yamane (1967)
[7] duoc tham khao dé dam bao tinh dai dién ctia
mau khao sat.

N
- 1+ N =« t‘:

Trong d6: n 1a so6 luong mau (s6 ho) can diéu
tra; N 1a tong s6 ho nuoi nghéu tai ving nghién
ctru twong tng; e 1a muc sai s6 cho phép.

n

S6 lieu so cap duoc thu bang phuong phap
phong van truc ti€p nguoi nuodi nghéu tai cac co so
nudi nghéu trong khoang thoi gian tir thang 10
dén thang 12 nam 2024 dua trén bang cau hoi soan
san. Cac thong tin thu thap cha yéu bao gém:
Thong tin chung vé h¢ nuoi, thong tin ky thuat
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(kich co va nguon goc giong, mat do nuoi, thoi
gian nuoi, ty 1é song, thoi gian thu hoach, phuong
phap quan ly cham séc), thong tin tai chinh (nang
suat, téng chi, téng thu, loi nhun), cac van dé lién
quan khac nhu: Thuan loi, khé khin ctia nghé
nuodi, y kién dé xuat cac giai phap phat trién nghé
nuoi.

So6 lieu thit cap duoc thu tai cac nganh chic
nang co lién quan & dia phuong nhu: S& Nong
nghiép va Moéi truong, Chi cuc Thiuy san & 2 tinh
Ca Mau va Vinh Long. Noi dung thu thap s6 liéu
thit cap gom: Diéu kién tu nhién, moi truong, kinh
té - xa hoi va thuc trang vé nudi nghéu cta dia
phuong trong nhitng nam gan day.

Cac s6 liéu thu thap duoc tinh toan va trinh
bay dudi dang gia tri trung binh, d¢ léch chuin st
dung phuong phap thong ké mo ta. Cong thic tinh
toan cac chi tiéu chinh nhu sau:

Téng chi phi san xuat = Téng so6 tién chi phi
cho vu nuoi nghéu.

Téng thu nhap = Téng so6 tién ban san pham.

Téng loi nhuan = Tong thu nhap - Téng chi
phi.

Ty suat loi nhuan (lan) =
nhuan/Téng chi phi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang ky thuat cta nghé nuéi nghéu
& tinh Ca Mau va Vinh Long

Cac ho nuoi tai tinh Ca Mau c¢6 kinh nghiém
trong nuoi nghéu thuong pham, dao dong tir 2 - 17
nam, trung binh la 8,5 nam. O tinh Vinh Long,
nguoi dan co6 kinh nghiém nu6i nghéu nhiéu hon,
dao dong tir 15 - 24 nam, trung binh la 19,64 nam
(Bang 1). Kinh nghiém trong nghé nudi nghéu ctia
cac ho nuoi c6 duoc thong qua cac ngudn nhu: Tu
tich lity qua thoi gian nuéi, trao ddi thong tin ky
thuat véi cac ho nuoi khac, qua cac hoat dong
khuyén ngu va tham khéo tir cic phuong tién
truyén thong.

Téng loi

Két qua khao sat cho thay, cac ho nudi nghéu
& tinh Vinh Long va Ca Mau d@éu chon bai nudi c6
nén day la cat bun. Bén canh do, mat san bai nuoi
nghéu tuong doi bang phang ciing 1a mot trong
nhitng yéu t6 quan trong anh huong toi hiéu qua
nuodi nghéu thuong phadm. Tai cac bai nuoi nghéu
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duoc khao sat, @0 man khong co su bién dong 16m
gitta cac thang trong nam va nam trong khoang
thich hop cho nghéu sinh truéng (trung binh 20 -
21%0). Tuy nhién, bién do triéu tai bai nuodi cé su
khac nhau gitta hai ving khao sat, tai tinh Vinh
Long 1a 3,0 m lon hon so voi bién do triéu bai nuoi

tai tinh Ca Mau (2,0 m). Bién d¢ triéu c6 thé anh
hudng toi thoi gian phoi bai, do d6 néu trong diéu
kién bai nuoi co su thay ddi vé do man hodc trong
thoi diém ning nong c6 thé anh hudng toi sinh
truong va ty 1é song cua nghéu [8, 9].

Bang 1. Kinh nghiém va dic diém bai nudi nghéu & tinh Vinh Long va Ca Mau

Chi tiéu Tinh Vinh Long Tinh Ca Mau
Kinh nghiém nuoéi (nam) 19,64 + 2,38 8,50 +4,72
Dién tich (ha) 106,55 + 82,23 23,75+ 14,49
Bién do triéu (m) 3,00 + 0,50 2,00+1,73
Do man (%o) 20,55 + 2,34 21,00+ 1,95
Chat day Cat bun Cat bun

Bang 1 cho thay su khac nhau vé dién tich bai
nuodi nghéu gitta hai ving khao sat. Voi mé hinh
hop tac xa, dién tich bai nuéi nghéu & tinh Vinh
Long dao dong kha 16m, tir 40 - 250 ha (trung binh
106,55 ha/co s& nudi). Nguoc lai, moé hinh nuéi
nong ho & tinh Ca Mau c6 dién tich bai nuoi nghéu
nhé hon, dao dong tir 9 - 42 (trung binh 23,75
ha/h¢). Theo Pham Thi Lan va Ngo6 Anh Tuin
(2014) [10], dien tich nuo6i nghéu trang & tinh Thai
Binh truéc day dao dong tir 1,5 - 2,8 ha/ho; trong
khi @6 ¢ tinh Tién Giang l1a 6,4 + 1,09 ha/ho [4],
tinh Bac Liéu la 13,93 + 3,90 ha/h¢ [5]. Nhu vay,
tai tinh Ca Mau va Vinh Long, cic co s& nudi
nghéu trén bai trieu so hiru dién tich nuoi lon, tuy
nhién dién tich bai nuoi 16n cing cé thé 1a thach
thitc cho hd nuoéi vi nhing khé khan trong qua

trinh cham soc nghéu, quan ly bai nuodi va nguon
tai chinh d4u tu ban dau cho mo hinh nuoi.

Mua vu tha nghéu giéng cé su khéac nhau gitta
hai dia phuong, ¢ tinh Vinh Long, nghéu giong tha
nuoi tir thang 3 t6i thang 6; trong khi do, tai tinh
Ca Mau, nghéu giong tha nudi muon hon, tir thang
6 toi thang 8 hang nam. Thoi gian tha gidng phu
thuoc vao nhiéu yéu to nhu: Diéu kién moi truong,
chuén bi bai nuoi, khuyén céo ctia co quan quan ly
thuy san dia phuong va su sin c6 ctia nghéu giong
[5]. Nguén nghéu giong cung cap cho ving nudi &
tinh Vinh Long va Ca Mau déu duoc khai thac ti
cac bai nghéu thuoc tinh Bén Tre ci va khu vuc
bai bién huyén Can Gio, thuoc thanh pho Ho Chi
Minh truoc day, voi nhiéu kich co giong khac
nhau phu thuéc vao nhu cau cta h nuoi.

Béang 2. Bic diém ky thuat clia nghé nuéi nghéu & tinh Vinh Long va Ca Mau

Chi tieu Tinh Vinh Long Tinh Ca Mau
Kich co giong (con/kg) 1.218,18 + 292,64 2.641,67 + 729,21
Mat do (con/m?) 167,00 + 50,56 402,08 + 198,42
Thoi gian nuoi (thang) 16,45 + 4,93 13,70 + 3,20
Cao nghéu thu hoach (con/kg) 50,00 + 5,00 58,75+ 10,9
Tilé song (%) 52,00 11,35 49,17 + 16,35

Bang 2 cho thay, tai tinh Vinh Long, nghéu

hon so v6i nghéu giong duoc tha nuoi ¢ tinh Ca

giong co kich co trung binh 1.218,18 con/kg, lon  Mau 1a 2.641,67 con/kg. Cac co sé nudi déu hiéu
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duoc vai tro cta viec chon nghéu giong kich co lon
sé rut ngan duoc thoi gian nuoi va giam bot rui ro
trong qua trinh nuéi. Mat do nuéi tuy thuoc vao
kich c& ctia nghéu giong, véi co giong 1on hon nén
mat do nudi nghéu & tinh Vinh Long trung binh la
167 con/m?, thap hon so v6i mat do nuoi & tinh Ca
Mau trung binh 1a 402,08 con/m? Cac nghién cttu
da cong bo cho thay, mat do thich hop nhat dé
nu6i nghéu thuong phdm & bai triéu 1a 120 con/m?
(voi co giong 400 con/kg) [11], hay 240 con/m?*
(co giong dao dong 1.200 - 1.300 con/kg) [12].
Nhu vay, mat dé nuoi nghéu ctia cac ho khao sat &
tinh Vinh Long con kha thap va nguoc lai & tinh Ca
Mau 1a kha cao so voi mat do nuoéi thich hop nhat.
Nghién ctu & viing nuodi nghéu bai triéu & huyén
Hoa Binh, tinh Bac Liéu truéc khi sap nhap tinh
cho thay, mat do nuoi thich hop 1a 422,5 + 41,2
con/m® voi co giong trung binh 3.825 + 634
con/kg [8]. Két qua nay cho thdy, cac ho nudi
nghéu tai tinh Ca Mau c6 xu huong tha nghéu
giong kich co nhé va mat do nuoi day hon so voi
cac ving nudi khac trong cung khu vuc dong bang
song Cttu Long nhu tinh Bén Tre hay tinh Tién
Giang trudc day. Pay co thé la dic diém cua cac
dia phuong khong cé sin nguon nghéu giong tu
nhién phan bd, nén cac ho nuoéi phai mua nghéu
giong co nho khai thac tir viing bai triéu huyén
Can Gio, thuoc thanh pho Hé6 Chi Minh trudc day,
hodc tir vung bai bién tinh Bén Tre truoc day dé
nuoi va dé bu dap ti 1é giong hao hut bang cach tha
nudi voi mat do cao hon.

Thoi gian nuoi va kich ¢ nghéu thuong phdm
duoc quyét dinh boi mat do, kich co con giong va
diéu kién bai nuoi nhu: Nguon thirc an tuw nhién,
tinh chat nén day, dong chay, bién dong yéu to
moi truong... Két qua khao sat ciing cho thay, &
tinh Ca Mau, nghéu giong co kich co nhé hon
nhung thoi gian nuoi 1a 13,70 + 3,20 thang, ngin
hon so v6i & tinh Vinh Long la 16,45 + 4,93 thang.
Tai tinh Tién Giang va Bac Liéu, vdi kich c¢ giong
trung binh tir 2.604 - 3.825 con/kg thi thoi gian
nudi nghéu trung binh la 17,5 thang [4, 5]; trong
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khi d6 tai tinh Thai Binh truéc day, voi co nghéu
giong 1a 3.000 - 4.000 con/kg thi thoi gian nuoi dao
dong tir 16 - 18 thang [13].

Ty lé song ctia nghéu nuoi tai tinh Vinh Long
va Ca Mau 1a tuong duong, lan luot dat 52,0% va
49,17%, twong tu voi ty lé song cua nghéu nuodi tai
tinh Bac Liéu (58,5%) [5] va cao hon so véi nghéu
nuoi tai tinh Tién Giang (34%) [4]. Mic du c6 su
chenh léch vé bién do triéu gitra hai viing nuoi, tuy
nhién su twong dong vé diéu kién moi truong nhu
chat day va do man nén khong cé su khac nhau vé
ty 1é song cta nghéu gitta hai ving nuéi ¢ tinh
Vinh Long va Ca Mau.

Nhu vay, cac vung nudi nghéu co vi tri dia ly
khac nhau sé c6 diéu kién bai nuoi khac nhau va
tir d6 anh hudng t6i sinh trudng ctia nghéu. Do do,
viéc chon vi tri va diéu kién tu nhién ctia bai nuoi
nghéu déng vai tro rat quan trong dé quyét dinh
dén nang suat va hiéu qua tai chinh cta vu nuoi
[4]. Dac diém cta nén day, do bang phang ctia bai
nuodi va bién do triéu la nhimg tiéu chi vu tién khi
lwa chon vi tri bai nuoi, anh hudéng truc tiép toi ty
lé song, sinh trudong va nang suat ctia nghéu nuoi
[8, 9]. Viéc nghién ctru vé cac diéu kién ctua bai
nudi lam co s& dé qui hoach nhing khu vuc nuoi
c6 diéu kién phu hop cho nghéu sinh truéng, gop
phan thuc d4y nghé nuo6i nghéu hiéu qua va mang
tinh bén vimg trong tuong lai 1a hét sttc can thiét.

3.2. Ning sudt va hiéu qua kinh té€ ctia mé
hinh nuéi nghéu

Ning suat va hiéu qua kinh t€ ctia moé hinh
nuoi nghéu trén bai triéu tai tinh Vinh Long va Ca
Mau c6 su khac nhau phu thu¢c vao mé hinh té
chttc san xuat. Tai tinh Vinh Long, mé hinh nuoéi
nghéu t6 chttc san xuat theo quy mo hop tac xa voi
dién tich bai nuoi lon va nguoi dan c6 kinh nghiém
nuoi lau nam; trong khi dé & tinh Ca Mau, mo hinh
nudi nghéu duoc t6 chitc theo quy mo ho gia dinh,
v6i dién tich nho hon va nguoi nuoi it kinh nghiém
hon. Hiéu quéa kinh té ctia mo6 hinh nuéi nghéu
duoc trinh bay & bang 3.
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Bang 3. Hiéu qua kinh té€ cia m6 hinh nuéi nghéu

Chi tieu Tinh Vinh Long Tinh Ca Mau
Gia ban nghéu thuong phdm (nghin déng/kg) 24,55 + 4,34 20,75+ 1,54
Nang suat (tdn/ha/vu) 16,51 + 4,73 34,65 + 19,13
Téng thu nhap (triéu déong/ha/vu) 404,95 + 135,03 715,12 + 397,16
Téng chi phi san xuat (trieu déng/ha/vu) 115,56 + 6,93 137,85 + 10,60
Loi nhuan (triéu déng/ha/vu) 289,39 + 136,81 577,27 + 388,51
Ty suat loi nhuan (lan) 2,53+ 1,25 4,06 + 2,43

Nang suat nghéu thu hoach co6 su bién dong
l6n gitra hai vung nuoi dwoc khao sat, trong do
nang suat nudi nghéu & tinh Ca Mau la 34,65 +
19,13 t4n/ha, dat gap 2 lan so voi ¢ tinh Vinh Long
(16,51 + 4,73 tan/ha). Cac nghién ctu da cong bo
vé nang suat nghéu nudi trong ao tai tinh Nam
binh va tinh Bén Tre trudc khi sap nhap dao dong
trong khoang tir 22,08 - 24,55 tan/ha/vu [14], cao
hon nang suit nghéu nuoi tai bai triéu tinh Bac
Lieu (10,60 + 3,77 tan/ha/vu) [5], nhung thap hon
so voi nang suat nghéu nuoi tai bai triéu tap trung
tinh Thai Binh (59,1 tAn/ha/vu) va tinh Nam Dinh
(48,4 tan/ha/vu) [14]. Nhimg két qua trén cho
thay, su bién dong kha 16n vé niang suit nghéu
nudi & cac ving nudi khac nhau. C6 nhiéu nguyén
nhan anh hudng t6i nang suat ctia nghéu nuoi, dac

biet 1a cac yéu to vé diéu kién bai nuoi, mat do
nuoi, chat luwong va kich co giong, ky thuat cham
séc va quan ly bai nuoi... [15].

Két qua khao sat cho thay, téng chi phi cho
nuodi nghéu ¢ tinh Vinh Long 1a 115,56 + 6,93 triéu
déng/ha/vu, thap hon so voi tinh Ca Mau la
140,85 + 12,52 (Bang 4), trong d6 khoan chi nhiéu
nhat 1a chi phi nghéu giong, twong duong voi
72,52% & tinh Vinh Long va 70,9% & tinh Ca Mau,
ké dén 1a chi phi nhan cong dé san thua va canh
gitt bai nuoi (1an luot 1a 20,79% & tinh Vinh Long va
26,21% & tinh Ca Mau). Cac chi phi ludi coc, nhién
lieu va cac chi phi khac chiém ty 1é nho trong co
cau san xuat cia mo hinh nudi nghéu ¢ ca hai tinh
Vinh Long va Ca Mau.

Bang 4. Chi phi cia mé6 hinh nu6i nghéu

Tinh Vinh Long Tinh Ca Mau

STT Cac kgﬁf n chi S6 tién Ty le S6 tién Ty le

(trieu déng/ha/vu) %) (triéu ddng/ha/vu) %)
1 Mua gidéng 83,80 + 5,03 72,52 96,76 + 7,44 70,19
2 Nhan cong 24,03 + 1,44 20,79 36,13 + 2,78 26,21

3 Xay dyng bai 5,18 + 0,31 4,48 3,13 + 0,24 2,27

4 Nhién lieu 1,34 + 0,08 1,16 1,82 + 0,14 1,32

5 Chi khac 1,21 +0,07 1,05 1,71+0,13 1,24

Téng 115,56 + 6,93 100 137,85 + 10,60 100
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Téng thu nhap tir nudi nghéu & tinh Vinh Long
va Ca Mau kha cao, lan luot 1a 404,95 + 135,03
(trieu déng/ha/vu) va 715,12 + 397,16 (triéu
déng/ha/vu) (Bang 3). Loi nhuan tir nghé nuoi
nghéu ¢ tinh Vinh Long 1a 289,39 + 136,81 (triéu
déng/ha/vu) va & tinh Ca Mau la 574,27 + 387,57
(tritu dong/ha/vu), twong tng voi ty suat loi
nhuan tuong tng lan luot 1a 2,53 va 4,06 lan. Chi
tiéu vé loi nhuan va ty suat loi nhuan ctia moé hinh
nuoi nghéu con chiu anh huong ctia thoi gian thu
hoach thong qua gia ban nghéu thuong pham. Tai
tinh Vinh Long, m6 hinh nuéi nghéu theo hop tac
x4 nén co6 thoi gian thu hoach tap trung tir thang 4
toi thang 6 hang nam; trong khi d6, mé hinh nuéi
nghéu theo h¢o gia dinh tai tinh Ca Mau c6 thoi
gian thu hoach muon hon, bat dau tir thang 7 va

kéo dai toi thang 10 trong nam. Cac két qua vé
hiéu qua kinh té ctia mo6 hinh nuoéi nghéu & tinh
Vinh Long va Ca Mau déu cao hon so voi két qua
khao sat ¢ tinh Tién Giang (1984 + 19,1 triéu
déng/ha/vu) [4] va tinh Bac Liéu (103,28 + 70,83
triéu dong/ha/vu) [5].

3.3. Cac yéu t6 anh huéng dén ning suit va
hiéu qua kinh t€ mé hinh nuéi nghéu

Bang 5 cho thdy, dich bénh, thoi tiét va khi
hau 1a cac yéu t6 chinh anh huéng dén hiéu qua
ctia nghé nuoi nghéu & ca hai vung duoc khao sat,
voi ty 1é dao dong tir 50 - 90,9%. Két qua nay phan
anh dang thuc trang hién nay la su phu thudc
hoan toan ctia nghé nuo6i nghéu vao diéu kién tu
nhién ctia bai nuoi.

Bang 5. Ty 1& (%) céc yéu t6 anh huéng dén két qua mo hinh nudi nghéu

STT Yéu to Tinh Vinh Long | Tinh Ca Mau
1 Thoi tiét va khi hau 90,9 50,0
2 Chat luong nudc 100 25,0
3 Dich bénh 81,8 58,3
4 Nguén giong 36,3 33,3
5 Kich co con giong 27,2 16,6
6 Mat do tha giong 18,1 16,6
7 Ky thuat nuoi 18,1 8,3
8 Thi truong tiéu thu 9,1 25,0
9 Chinh sach ho tro tir chinh quyén 91 25,0

Yéu t6 quan trong nhat anh hudong dén nghé
nudi nghéu & tinh Vinh Long 1a chat lwong nuoc,
voi két qua khéo sat 1a 100%, tuy nhién & khu vuc
nudi nghéu tai tinh Ca Mau ty 1é nay chi la 25%,
tuong duong vai chi tiéu vé thi treong tiéu thu va
chinh sach hé tro tir chinh quyén dia phuong. 0]
vung nudi tinh Vinh Long, do nghéu dwoc nuoi
theo hinh thitc hop tac xa nén cac yéu to vé thi
truong tiéu thu va chinh sach hoé tro cia chinh
quyén kha tot (chi chiém 9,1%), tuy nhién & tinh
Ca Mau, do nguoi dan nuoi theo ho ca thé hoac
doi nhom san xuat nén nghé nuodi nghéu tai day
chiu anh hudng kha 16n béi yéu to thi truong tiéu
thu va chinh sach hé tro ctia chinh quyén. Do do,
bén canh viéc quan tdm dén cac yéu to ky thuat
trong qua trinh nuéi nghéu, nguoi nudi nghéu &

154

tinh Ca Mau can c6 hinh thtc t6 chttc san xuat phu
hop va duoc quan tAm nhiéu hon vé chinh sach ho
tro quan ly san xuat.

Nguon goc va chat luong nghéu giong ciing 1a
nhitng yéu t6 anh huong nhiéu dén hiéu qua cua
nghéu nuodi nghéu, chiém ty 1é tit 33,3 - 36,3% & ca
hai viing khéao sat. Két qua nay phan anh thuc
trang khan hién ngudén nghéu giong chat luong
dap tng cho nhu cau cta cac ving nudi tap trung
hién nay.

4. KET LUAN VA BE XUAT

Viung nuéi nghéu thuong phdm & tinh Vinh
Long c6 dién tich l6n (106,55 = 82,23 ha/co s&

nudi), san luong trung binh 1a 1.832,3 tan/vuy, trong
khi viing nuoi tai tinh Ca Mau c6 dién tich nhé hon
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(23,75 + 14,49 ha/ho) va san luong trung binh dat
889,98 tan/vu. M6 hinh nu6i nghéu ¢ tinh Ca Mau
c6 nang suat 34,65 + 19,13 tan/ha/vuy, loi nhuan la
577,27 + 388,51 trieu déng/ha/vu va ty suat loi
nhuan 1a 4,06 + 2,43 1an, cao hon so v6i mé hinh
nuoéi ngheéu tai tai tinh Vinh Long (cac chi tiéu lan
luot twong tmg 1a 16,51 + 4,73 tan/ha/vuy, loi nhuan
la 289,39 + 136,81 trieu dong/ha/vu va ty suat loi
nhuan 1a 2,53 + 1,25 1an).

Nhitng kh6 khan chinh ma ngudi nudi nghéu
dang gap phai & tinh Ca Mau va Vinh Long la cac
yéu to vé thoi tiét va khi hau, chat luong nudc,
dich bénh va chat luong nghéu giong tha nuoi.

Mot s6 gidi phap duoc dé xuat dé nang cao
hiéu qua nghé nuodi nghéu nhu: Tha giong co kich
thuéc 16n, mua vu nuoi phu hop va mat dé nuoi
thua. Tai viing nuéi ¢ tinh Ca Mau, can nghién ctru
m& rong thi truong tiéu thu va xay dung cac chinh
sach ho tro tot hon dé c6 thé phat trién nghé nuoi
nghéu mot cach bén viing.
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ASSESSMENT OF TECHNICAL STATUS AND FINANCIAL EFFICIENCY OF FARMING WHITE
CLAM (Meretrix lyrata) ON TIDAL FLATS IN CA MAU AND VINH LONG PROVINCES

Ngo Thi Thu Thao', Nguyen Duong Anh? Tran Nguyen Duy Khoa’,
Phung Huu Tam?, Vu Trong Dai*
1College of Aquaculture and Fisheries, Can Tho University
?Department of Fisheries, Surveillance and Sea and Islands, Vinh Long provinces
*World Wide Fund for Nature in Vietnam
Institute of Aquaculture, Nha Trang University
Abstract

The result of the survey were conducted among white hard clam farmers in Ca Mau and Vinh
Long provinces to to assess the technical status and economic efficiency of the clam farming
model. In Vinh Long, the farming model is organized through cooperatives, whereas in Ca Mau,
it is conducted through groups or individual households. The survey results revealed significant
differences in technical aspects: the average farming area in Vinh Long is 106.55 £ 82.23 ha, with
a stocking density of 167 + 50.56 clams/m?, a seed size of 1,218.18 £ 292.64 clams/kg and an
average farming duration of 16.46 + 4.93 months. In contrast, the households in Ca Mau have
smaller farming areas of only 23.75 + 14.49 ha, a stocking density of 402.08 = 198.42 clams/mz2, a
seed size of 2,641.67 + 729.21 clams/kg and a farming duration of 13.7 + 3.2 months. The clam
farming model on tidal flats in Ca Mau achieved higher productivity at 34.65 + 19.13
tons/ha/crop, generating a profit of 577.27 + 388.51 million VND/ha/crop and a profit ratio of
4.06 + 2.43 times, all of which were higher compared to Vinh Long (16.51 + 4.73 tons/ha/crop,
289.39 + 136.81 million VND/ha/crop and 2.53 + 1.25 times, respectively). Additionally, the study
also showed major difficulties arising from farming practices both in Ca Mau and Vinh Long
provinces, including climate change, water quality, pathogens and a shortage of high-quality clam
seeds and recommendations to develop white hard clam farming in the Mekong delta provinces
in a sustainable direction.

Keywords: Ca Mau, economic, technique, Meretrix lyrata, Vinh Long, white clam farming.
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HIEN TRANG VA GIAI PHAP PHAT TRIEN NUOI TRONG
THUY SAN TREN BIEN TAI THANH PHO CAM PHA,
TINH QUANG NINH

D6 biang Khoa!, Nguyén Thach Long?, Nguyén Vin Quang?,
Nguyén Manh Ha', Thai Thanh Binh""
"Truong Cao dang Kinh té, Ky thuat va Thuy sin
Uy ban Nhan dan phuong Cim Pha, tinh Quang Ninh
* Email: tthinh @cdts.edu.vn

TOM TAT
Nghién ctru danh gia hién trang va dé xuat giai phap phat trién nuoi trong thiy san trén bién tai thanh
pho Cam Pha, tinh Quang Ninh. Phuong phap nghién ctru bao gom: Khao sat thuc dia, phan tich tai lieu
thit cap va phong van chuyén gia. CAm Pha cé diéu kién tu nhién thuan loi, dién tich mat nudc rong
(~150 km?), hé sinh thai da dang, che chan tot trudc gioé bao, phtt hop cho ca nuéi ca bién va nhuyén
thé. Chat luong nuéc nhin chung dap tmg tiéu chuin nuéi thiy san, voi @6 man, nhiet do, DO, pH... 6n
dinh. Hién nay, nu6i bién tap trung & 7 phuong, chtt yéu gan bo, quy mo ho gia dinh, mat do cao, con tu
phat. Nam 2023, dién tich nu6i ca bién ~13,9 ha, san luwong 5.373 tan, doi twong chinh: C4 song, ca chim
vay vang, ca vuoc, ca gio... Ty 1é song thap (50 - 70%), thic dn cht yéu 1a ca tap, giong phan 16n nhap
ngoai tinh. Nuoi nhuyén thé (hau, ngao hai cti) dién tich 39,4 ha, san luong 1.536,6 tan, gia tri ~15,4 ty
déng, cong nghé nuoi con don gian, chat luong giong chua 6n dinh. Quy hoach chua dong bo, ha tang
thiéu (cang, khu neo dau, cap giong, ché bién), dich bénh phdé bién, thiéu lién két chudi, thi truong tiéu
thu phu thuoc thuong 14i, gia tri gia tang thap. Nghién cttu dé xuit nhom giai phap chinh: Quy hoach,
phan ving, doi twong nuodi, xay dung co s& ha tang, hau can, phat trién thi truong va tang cuong giam
sat moi truong nuoi. Cac giai phap dé xuat trong nghién ctru 13 co sé quan trong dé dinh huéng phat
trién nuoi bién hién dai, hiéu qua, gop phan thuc hién Dé an phat trién nuoi trong thiy san trén bién

dén nam 2030, tAm nhin dén nam 2045.

Tt khoa: Nuoi bién, chinh sdch thiy san, phét trién bén vimg, Cam Pha.

1. BAT VAN BE

Trong boi canh nguon loi thiy san bi khai thac
qua murc, cung voi tic dong ngay cang gia tang cua
bién d@6i khi hau va 6 nhiém moéi truong bién, nuodi
trong thay san trén bién (nuoi bién) dang ndi len
nhue mot xu thé tat yéu. Muc tiéu cia nuoi bién la
bdo dam an ninh lwong thuc, thuc d4y phat trién
kinh té bén vitng va bao vé hé sinh thai bién [1].
Hoat dong nay huong téi khai thac, sit dung hiéu
qua ngudn tai nguyén bién, cht dong thich tng véi
bieén d6i khi hau, bdo dam su hai hoa voéi cac
nganh kinh té bién khac, dong thoi gép phan xay
dung thé tran quoc phong, an ninh va gitt vimg
cht quyén quoc gia [1]. Bén canh d6, nuoi bién
con giup giam ap luc khai thac thay san [2], m&
rong quy mo san xuat, nang cao nang suat va san
luong, dong thoi tao viec lam va tang thu nhap cho
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cong dong cu dan ven bién. Tai Viét Nam, nuoi
bién duoc xac dinh 1a mot linh vuc c6 tiém nang
phat trién 16n, git vai trd quan trong trong co ciu
nganh thuy san va chién lugc phat trién kinh té
bién [1]. Theo dinh huwong dén nam 2045, nuodi
bién du kién sé dong gop khoang 25% téng san
luong va gia tri kim ngach xuat khau thay san dat
trén 4 ty USD [1]. Mac du vay, nganh nay van doi
mat voi nhiéu han ché vé quy mo san xuét, trinh
do ky thuat, t6 chitc quan ly va thij truong tieu thu.
Dbang chu vy, tién do 1ap ban do, phan dinh va giao
khu vuc bién cho hoat dong nu6i con cham, c6 su
chéng chéo va chua du strc hap dan dé thu hut cac
nha dau tu [3].

Theo Quyét dinh s6 1664/QD-TTg ctia Thu
tuong Chinh pht phé duyét Dé an phat trién nuoi
trong thay san trén bién dén nim 2030, tAm nhin
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dén nam 2045 [1] va Ké hoach phat trién bén vitng
kinh té bién tinh Quang Ninh dén nam 2025, tAm
nhin dén nam 2030 [4], nuoi bién duoc xac dinh 1a
mot trong nhimg tru cot quan trong cua kinh té
bién xanh, bén ving. Muc tiéu cu thé cta tinh
Quang Ninh dén nam 2030 bao gom: Téng dién
tich nuoi bién 1a 300.000 ha, tong thé tich 16ng
nuodi la 12,0 trieu m3, san luong nuodi bién dat
1.450.000 tan. Gia tri kim ngach xuat khau dat 1,8 -
2,0 ty do la My.

Voéi téng dién tich tw nhién hon 486 km2,
trong d6 vung bién chiém 13,3%, thanh phé Cim
Pha c6 tiém nang 16n trong phat trién nuoéi trong
thty san, dic biét 1a nudi trong thiy san trén bién.
Trong nhitng nam gan day, nganh nuoi trong thay
san ctia thanh ph6é Cim Pha, bao gdém ca nuoi
bién, da cé nhitng budc phat trién tich cuc vé san
luong va gia tri kinh té, gép phan tao sinh ké cho
nguoi dan ven bién, thuc ddy phat trién kinh té - xa
hoi dia phuong [5].

Thanh phé Cdm Pha duoc danh gia 1a mot
trong nhing dia phuong c6 tiém ning phat trién
nudi bién cta tinh Quang Ninh. Tuy nhién, cac
thong tin c6 hé thong va nghién ctru chuyén sau vé
quy mo, hinh thitc san xuat, diéu kién ha tang ky
thuat ciing nhu nhitng thach thic dat ra cho nghé
nudi bién tai dia phuong con thiéu va phan tan. Do
do, viéec nghién ctu, danh gia mot cach toan dién
hién trang nuoi bién & thanh pho Cam Pha la hét
stc can thiét, nhim cung cip co s¢ dit lieu khoa
hoc tin cay phuc vu quan ly, quy hoach va dinh
hudéng phat trién bén vitng. Bai bao nay trinh bay
két qua nghién ctru danh gia hién trang nuoi bién
ctia thanh pho C4m Pha, dong thoi dé xuat cac giai
phép kha thi, phu hop véi diéu kién tw nhién - xa
hoi, huéng téi phat trién hiéu qua, bén vimg va
gan voi bao vé moi truong sinh thai bién trong
tuong lai.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ctru

Nghién ctru dugce thuc hién tir thang 1 - 6 nam
2024 tai cac ving nuoi trong thiy san (NTTS) trén
bién thuoc thanh phé C4m Pha, tinh Quang Ninh.
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2.2. Phuong phap nghién ctru

2.2.1. Phuong phap thu thap so liéu

2.2.1.1. Phuong phap thu thap so'liéu thir cap

Cac so liéu tht cap duoc thu thap tit cac bao
cao, thong ké ctia So Nong nghiép va Phat trién
nong thon tinh Quang Ninh (nay la S& Nong
nghiép va Moéi truong tinh Quang Ninh), Phong
Kinh té thanh ph6é C4m Ph3, cung cac vién nghién
ctru, dé tai/du 4n va co quan chuyén nganh co lién
quan. Céc tai lieu bao gdbm: Quy mo va san luong
nuoi bién, co cau doi twong nudi, ha tang ky thuat,
tinh hinh quy hoach va quan ly, chinh sach ho tro,
tinh trang moi truong va dich bénh tai cac vung
nuoi bién trong diém.

2.2.1.2. Phuong phap diéu tra bang bang hoi

Diéu tra thuc dia duoc tién hanh nham thu
thap thong tin dinh tinh va dinh luong phuc vu
danh gia thuc trang ky thuat, hiéu qua san xuat va
nhu cau phat trién nuoi bién tai cac dia phuong
thuoc thanh pho C4m Pha.

Phuong phap chon mau: Cac ho nuoi duoc
chon theo phuong phap thuan tién cé dinh huong,
dam bao phan b6 da dang theo mo hinh nu6i (nuoi
ca long, nhuyén thé treo day, nuoi ghép da loai...),
quy moé (nho - vira - lon) va thoi gian hoat dong
(moi bat dau - trung binh - 1au ndm). Danh sach ho
nuoi duoc 1ap tir cac xa, sau do chon loc thong qua
st ho tro tir chinh quyén dia phuong va can bo
khuyén ngu, phong nong nghiép cta thanh pho.

Thiét ké bang hoi: Bo cau hoi ban cau trac
gom 4 phan chinh: (i) Thong tin chung vé ho nuoi
va mo hinh nuoi; (ii) Diéu kién ha tang, viing nuoi
va ky thuat stt dung; (iiij) Két qua san xuat, hiéu
qua kinh té - moéi truong; (iv) Kho khan, dé xuat va
nhu cau hé tro. Trudc khi trién khai chinh thtec,
bang hoi duoc thit nghiém tai phuong Cam Dong
va Cam Trung dé hiéu chinh ngon ngt, cau tric va
thoi gian phong van.

Quy mo diéu tra: 100 phiéu diéu tra duoc thuc
hién tai 7 dia phuong: Cdm Thach, Cam Thuy,
Cam Trung, Cam Thanh, Cam Binh, Cim Dong va
C4m Son (nay thudc cac phuong Quang Hanh,
Cam Pha va Ctra Ong). Phan b6 phiéu diéu tra
theo dia ban duoc thé hién tai bang 1.
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Bang 1. Phan bé s6 phiéu diéu tra hd nuoi theo dia phuong

Dia Cam Cam C4m C4m Cém Cdm | Cam Téng
phuong Thach | Thay | Trung = Thanh | Binh | DPong | Son cong
So6 phiéu 10 15 20 15 15 20 5 100

2.2.1.3. Phuong phap phong van sau

Nghién ctru thuc hién 50 cudc phong van sau
vOi can bo quan ly va chuyeén gia tai cap tinh: S&
Nong nghiép va Moi truong, Chi cuc Thiy san va
Kiém ngu, Trung tam Khuyén nong, cip co so:
Phong Kinh té, Trung tam Dich vu Ky thuat nong
nghiép. Thuc hién t6 chic 3 hoi thao @€ ldy y kién
vé hién trang va giai phap cho phat trién nuoi bién
ctia thanh pho Cam Pha.

Noi dung phong van: Tap trung vao 6 nhom
van dé chinh: Hién trang nuoéi bién, tinh hinh quy
hoach va quan ly ving nuéi; chinh sach hoé tro va
hé thong ha tang ky thuat; mac do lien két trong
chudi gia tri san xuat; cing cac khé khan, thach
thic va giai phap phat trién nuoi bién theo huong
bén vimng.

2.2.2. Phuong phap diéu tra khao sat bo sung
mot sO yéu to moi truong

biéu tra duoc thuc hién tai 80 diém khao sat
tréen vung bién thuoc cac phuong: Cam Thach,
Cam Thuay, Cam Trung, CAm Thanh, C4m Binh,
Cam Dong va Cdm Son. Cac diém khao sat duoc
Iya chon dam bao dai dién cho cac khu vuc nudi
bién dic trung.

Thoi diém khao sat duogc thuc hién vao thang
01 nam 2024. Mo6i diém khéo sat duoc thu mau va
do dac tai thoi diém nudc triéu 6n dinh (gitra ky
triéu).

Tai moéi diém, cac thong s6 moi truong duoc
do tai thuc dia bao gém: Nhiét do, oxy hoa tan
(DO), pH va do min bang may do da chi tiéu
Horiba U52; do sau bang may do do sau Hondex
PS-7. Cac mau nuoc duoc thu tai do sau 0,5-1,0 m
dé phan tich céc chi tieu héa hoc nhu: NH,*, NOJ,
PO,*. Mau duoc bao quan lanh va phan tich tai
phong thi nghiém bang phuong phap so mau st
dung may quang phé UV-Vis Hitachi UH5300 theo
quy chuan ky thuat quoc gia hién hanh.

Ngoai két qua khao sat thuc dia, nghién cttu
con tham khéo cac bai bao, bao céo va so liéu quan
trac lien quan dén moi truong va dich bénh thuy
san tai tinh Quang Ninh tit nam 2019 - 2023 [6 - 9]
nhiam bé sung thong tin va ting do tin cay cho
danh gia chat luong moi truong viung nudi tai
thanh pho C4m Pha.

2.2.3. Phuong phdp khao sat dia hinh va phan
vung nuoi thiy san trén bién

Cong tac khao sat dia hinh phuc vu xay dung
ban d6 ving nuéi trong thiy san duoc thuc hién
trén dién tich 2.476,1 ha. Phuong phap duoc ap
dung 1a do vé binh do6 két hop khao sat do sau day
bién bang may do sau héi am (echo sounder) tich
hop dinh vi GPS. Hé thong luéi khong ché trac dia
mit bang va cao do duoc thiét 1ap theo hé toa do
VN-2000 va cao do quoc gia. Dix lieu duoc thu thap
bang may toan dac dién t&, may thay binh, GPS
cam tay va thiét bi chuyén dung dudi nuoc, sau do
xit ly bang phan mém AutoCAD, DPsurvey va cac
cong cu GIS. Cong tac khao sat tuan tha day da
cac tiéu chudn Viét Nam hién hanh trong linh vuc
trac dia, thay loi va khao sat dia hinh duéi nuoc.

Can ctt vao diéu kién tv nhién, moéi truong, ky
thuat nuoi, két qua nghién ctru vé nuoi nhuyén thé
[7, 8], ca bién [7] va y kién chuyén gia, dé an lua
chon ty 1¢ dién tich mat nuéc hitu dung dé nuoi ca
bién khong vuot qua 6% va nuoi nhuyén thé tir 25 -
30%. Muc khuyén cao nay dam bao tinh bén vimg,
pht hop strc tai moéi truong va thuc tién nuoéi trong
tai tinh Quang Ninh. Cac khu vuc dugc gan ma so
dinh danh, toa do GPS va hién thi trén ban dé so
dé thuan tién trong quan ly.

2.2.4. Phuong phap xut Iy so liéu

S6 lwong mau diéu tra dugc tinh toan ngau
nhién bang ham phan bé ngau nhién Rand trong
phan mém MS Excel 2016. Phuong phéap thong ké
mo6 ta duoc ap dung dé xtr ly s6 liéu ctia nghién
ctru trén phan mém MS Excel 2016 va SPSS 22.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Diéu kién tr nhién va hién trang chat
leong nuéc

3.1.1. Diéu kién tir nhién ving bién thanh pho

Cam Pha

Thanh pho Cam Pha c6 dia hinh da dang voi
55,4% dién tich 1a doi nui, trong d6 phan 16n 1a
nui da voi, xen ké cac dai dong bang va ven bién.
Vung bién thanh pho Cam Pha rong khoang 150
km?, s¢ hitu duong bo bién dai 73 km, phan bo
nhiéu ddo da voi 16n nhd thuoc vinh Bai T
Long, tao nén vung NTTS tiém nang va c6 kha
nang che chan tot truéc anh huong cua gié bao
[5].

Khu vuc ¢6 khi hau nhiét déi gi6 mua voi hai
mua ro rét. Mua he (thang 5 - 9) cht yéu chiu anh
huéng ctia gi6 Nam va Dong Nam, mua déng
(thang 10 - 4) chiu 4nh hudng cta gié Bac va Dong
Bac. Toc @6 gi6 trung binh dao dong tir 3 - 3,4
m/s. Tinh Quang Ninh mdéi nam chiu anh hudng
trung binh 5 - 6 con bao, tap trung vao thang 7 - 8.
Luong mua tai khu vuc cao, trung binh khoang
2.568 - 3.552 mm/nam, tip trung vao mua mua tir
thang 4 - 10. Nhiét d6 trung binh nam khoang
23°C, cao nhat lén t6i 39°C vao thang 7 va théap
nhat khoang 12°C vao thang 1. Do 4m trung binh
nam dao dong tur 78 - 88% [5].

Mang ludi thity van phat trién voi mat do song,
sudi trung binh khoang 1,5 - 1,7 km/km2 Tuy
nhién, hé thong song 1on khong phd bién do dia
hinh mé ndm cht yéu & khu vuc doi nai. Cac sudi
nhu: Lép My, Dai Binh va mot s6 sudi nho la
ngudn cap nuoc chinh trong ving [5].

Vé sinh thai bién, thanh ph6 Cam Pha s& hitu
hé sinh thai da dang, dac biét la khu vuc ven dao
thuoc vinh Bai Tt Long, véi hé sinh thai ran san
ho va rimg ngap man dac trung. Két qua khao sat
ghi nhan 391 loai dong vat bién, trong do co nhiéu
loai c6 gia tri kinh té cao nhu: Bao ngu, hai sam, sa
sting va bo hai nguu. Mot s6 loai duoc ghi nhan
trong Sach Do Viét Nam, phan anh tinh da dang
sinh hoc cao va vai tro sinh san, phat trién quan
thé thuy sinh quan trong ctia viing bién nay [5].

Voi diéu kién te nhién phong phd, thanh pho
C4m Pha khong chi c6 tiém nang lon trong phat
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trién NTTS trén bién ma con cé loi thé dé hinh
thanh cac khu san xuat két hop du lich sinh thai
bién.

3.1.2. Chat lirong moi truong nudc vung nuoi
bién

Két qua téng hop tir diéu tra thuc dia két hop
v6i cac bao cao va nghién ctru lién quan khac [6 -
10] cho thdy, chat luong moi trudng nudc bién tai
cac khu vuc NTTS trén bién thuoc thanh pho Cam
Pha vé co ban dap tmg céac tiéu chudn, yéu cau
phuc vu hoat dong NTTS. Tuy nhién, cac thong so
moi truong van co su bién dong theo thoi gian va
vi tri, diéu nay can duoc luwu y trong cong tac quy
hoach va quan ly moi truong.

- b6 man dao dong tur 29,47 - 32,6%., trung
binh 31,3 + 1,07%o, twong d6i 6n dinh va nam trong
gié tri thich hop cho céac d6i twong nhuyén thé va
ca bién.

- Nhiét do nudc bién ¢ thanh phé Cam Pha
bién dong tir 18,72 - 33°C, trung binh 28,3°C (tang
mat) va 28,2°C (tang day), day la gia tri phu hop
cho phan 16n cac loai nhuyén thé, ca bién dic
trung duoc nuoi & day. Tuy nhién, nhiét do co thé
vuot nguong 30°C vao mua heé & mot so diém, gay
nguy co stress nhiét cho déi twong nuoi.

- Oxy hoa tan (DO) dao dong trong khoang
4,54 - 6,88 mg/l, trung binh 5,9 = 0,5 mg/l. Cac
vung nuéi mat do cao nhu: Pao Ong Cuy, hon Cap
Vo ghi nhan DO giam vao ban dém va sang sém,
tiém 4n nguy co thiéu oxy cuc bo.

- pH nuoc bién & thanh pho C4m Pha dao dong
ttr 7,76 - 8,27, trung binh 8,1 + 0,1, dat chuadn cho
nuoéi trong thuy san theo QCVN 10:2023/BTNMT
[11]. pH 6n dinh cho thay, d¢ kiém va kha nang
dém bén moi truong kha tot.

- b6 trong dao dong tir 1,5 - 3,4 m, trung binh
phu hop véi d6i twong nuodi c6 nhu cau thiec an tu
nhién nhu nhuyén thé. Khong c6 hién tuong duc
hay qua nghéo duong.

- Do sau khu vuc nuoi dao dong rong tir 0,7 -
19,7 m, trung binh 5,9 + 4 m. Khu vuc c6 d6 sau >
5 m phu hop nuoéi ca 16ng, < 5 m phit hop nudi
nhuyén thé.

- Cac chi tieu dinh duong NH,*, PO,* va NO;
lan luwot bién dong trong cac khoang 0,03 - 0,23
mg/1; 0,005 - 0,042 mg/1va 0,012 - 0,092 mg/1, déu
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dat gia tri cho phép, khong gay nguy co phu
duong hay no hoa tao.

- Chat doc NO, bién dong trong khoang 0,002
- 0,034 mg/1, thap hon nguong cho phép 0,05
mg/l.

3.2. Hién trang nuéi bién tai thanh phé Cim
Pha giai doan 2016 - 2023

3.2.1. Dién tich nuoi bién

Dién tich nuoéi bién quy hoach st dung khu vuc
bién d€ NTTS trén dia ban thanh pho Cam Pha 1a
2.476,1 ha (dua trén Quyét dinh s6 80/QD-TTg
[12]). Trong d6 dién tich luéng giao thong chinh la
63,52 ha. Dién tich quy hoach nuéi bién chu yéu
thuoc khu vuc va ving bién caa 7 phuong: Cdm

Thuy, Cdm Trung, Cam Thanh, C4m Binh, C4m
bong, Cam Thach va Cam Son.

3.2.2. Nuéi c bién

Nam 2023, hoat dong nu6i ca bién tai thanh
pho Cam Pha tap trung & 4 khu vuc chinh: Do
Ong Cu (Cdm Pong), hon Bo Cin (Ciam Binh),
Cap Vo (Cam Trung) va Ving Bau, véi téng dién
tich 13,9 ha, 199 co sé nuoéi va 11.940 6 long, thé
tich trung binh 48 m3/0, téng san luong dat 5.373
tan (Bang 2). Trong d6, ddo Ong Cu va Ving Bau
la hai viing nuoi trong diém, 1an luot c6 75 va 72 co
s&, chiém trén 70% tong s6 1ong beé toan thanh pho
C4m Pha.

Bang 2. Hién trang dién tich, thé tich, s6 6 16ng va san lwong nudi c4 bién tai thanh phé C4m Pha nam 2023

T | K || S Saili | Tine e b
(ha)
1 Ong Cu - Cdm Pong 5,3 75 4.500 216.000 2.025
2 Bo Can - Cdm Binh 0,7 10 600 28.800 270
3 Cap Vo - Cam Trung 2,9 42 2.520 120.960 1.134
4 Khu vie Viing Bau 5,0 72 4.320 207.360 1.944
Téng s6 13,9 199 11.940 573.120 5.373

Céc loai nuoi cha yéu gom: Ca song lai, ca
chim vay vang, c4 vuoc, ca gio, ca hong my va ca
st dat (Bang 3). Trong d6, ca chim vay vang duoc
nuéi cha yéu bang thicc an cong nghiép (FCR
khoang 2,5), mot s6 ho két hop cho an ca thuc an
cong nghiép va ca tap dé rut ngan thoi gian nuoi.
Daoi voi cac loai khac, ngudn thic an chinh van la
ca tap (FCR: 7,5 - 8,0), trong khi thitc an cong
nghiép chi duoc st dung bé sung khi nguén ca tap
khan hiém hodc gia tang cao; ty ¢ stt dung thitc dn

cong nghiép trong cac do6i twong nay hién chiém
15% tong nhu cau thic an. Ngudn giong chua duoc
cht dong hoan toan, phan lon nhap tir cac tinh,
thanh: Khanh Hoa, Ba Ria - Viing Tau (nay la
thanh pho H6 Chi Minh), Hai Phong, Quang Ninh
va mot phan tir Trung Quoc. Mua vu tha giong
chinh: C4 song, ca gio, ca chim vay vang (thang 4 -
6) va ca hong my (thang 1 - 2). Ty lé song dao
dong 50 - 70%, thap nhat la ca song (~50%).

Béng 3. Loai c4 bién cht1 yéu duoc nuéi tai thanh phd Cdm Pha
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Tyle ho Thoi Coca
. _ S6ho | thamgia | gian thuong Gia ban
STT Loai nuéi FCR ., .
nuoi nuoi nuoi pham (nghin/kg)
(%) (thang) (kg/con)
Ca song lai 40 100 24 7,9 4 220
2 C4a hong my 9 23 18 7,5 1,9 120
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Ty 1ée ho Thoi Coca
o S6ho | thamgia | gian thuong Gia ban
STT Loai nuoi FCR .
nuoi nuoi nuoi pham (nghin/kg)
(%) (thang) (kg/con)
3 Ca chim vay vang 26 66 12 2,5% 1,1 120
4 Ca vuoc 12 30 18 7,6 3,2 130
5 Ca gio 12 30 24 8,0 5,2 140
6 Ca st dat 2 5 24 78 3,5 135

Ghi chu: *: C4 chim vay vang dwoc nuoi bang thic an cong nghiép, cac lodi khac chu yéu str dung c4 tap.

Két qua khao sat nam 2024 cho thay, moi ho
nudi trung binh 60 16ng (thé tich 48 m3/16ng).
Luoi long dugc vé sinh dinh ky khoang 2,15
thang/lan nham loai bé ha, rong réu va sinh vat
bam, gép phan han ché dich bénh. Tuy nhién, van
co toi 92,3% ho nuoi ghi nhan dich bénh, nguyén
nhan cht yéu do mat do long be day, tap trung tai
cac khu vuc nhu dao Ong Cu, chua dam bao
khoang cach ky thuat.

Ca giong tha nuoi co6 kich co 3 - 20 cm tuy loai:
Ca chim vay vang (2 - 8 cm), ca vuoc (4 - 12 cm),
ca song (4 - 18 cm), ca gio (8- 20 cm). Mat do tha
dao dong 5 - 35 con/m3. Thuc an cht yéu 1a c4 tap,
mot s6 ho két hop thic an cong nghiép cta cac
hang: UP, Grobest, Thiang Long, De Heus... Khiau
phan duoc diéu chinh gidm dan theo kich co ca: 8 -
10% khoi luong/ngay doi voi ca 1 -5 g/con, giam
xuong 2 - 3% khi ca > 250 g/con.

Vé chi phi san xuat, thic an chiém ty trong
cao nhat (61%), tiép dén 1a con giong (16%). Gia
thitc dn ting do khan hiém ca tap va chi phi
nguyén liéu, van chuyén cao. Lao dong thué ngoai
c6 muc chi phi trung binh 8 10 triéu
déng/nguoi/thang. Chi phi khau hao (tau thuyén,
may moc, stra chira 1ong beé) dong vai tro quan
trong trong viéc giam thiéu rdi ro va duy tri hiéu
qua nudi bién.

3.2.3. Nuoi nhuyén thé

Nhuyén thé 1a nhom loai thily san duoc nuoi
phé bién tai thanh pho Cam Pha, chi dimg sau ca
bién vé quy mo san xuat. Cac doi tuong nudi chu
yéu gom hau bién/hau sita va ngao hai cui. Dién
tich, san luong va gia tri kinh té woc tinh cta cac
loai nhuyén thé nam 2023 tai thanh pho C4dm Pha
duoc trinh bay & bang 4.

Bang 4. Dién tich, sin luong va gia tri ctia ddi tiong nubi nhuyén thé
& mot s6 khu virc nudi tai thanh phd C4dm Pha

So6 co )
_ . Dién tich | San lwong | Gia tri kinh té
TT Tén dia ban/khu vuc SO ] .
N (ha) (trieu ddng)
nuoi
1 Viing Bau, Km 6 - Quang Hanh 99 19,8 772,2 7.722
2 Cap Vo - Cam Trung 76 15,2 592,8 5.928
3 Bo Can - C4m Binh 11 2,2 85,8 858
4 Ong Cu - Cam Dong 11 2,2 85,8 858
Téng cong 197 39,4 1.536,6 15.366

Hau 1a d6i tuong nhuyén thé chu luc tai thanh
pho Cam Pha, chiém khoang 85% téng san luong.
Hién c6 hai hinh thtc nuéi chinh: Nuoéi beé day

phao va nuoi be gian.

162

- Nu6i bé day phao: Stt dung day dai 250 - 300
m, gin phao ndi theo quy chudn
QCDP08:2020/QN [13]: Khoi luong 2 kg, kich
thudc 40 x 60 cm, c6 dinh bang coc bach dan dai 4
m va day ngang dai 30 m. Giong duoc treo cach
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nhau 30 - 40 cm; day 250 m treo khoang 600 - 800
day giong, day 300 m treo 750 - 1.000 day.

+ Treo thiang: Méi day chta 6 - 7 manh hau
giong.

+ Treo vong: moi day chita 12 - 14 manh hau
giong, noi gitta hai day phao.

- Nuoi be gian: Bé duoc thiét ké tir thanh nhua
HDPE, tre hodc g6 bach dan (dai 7 - 9 m, duong
kinh 7 - 10 cm), m6i bé khoang 32 thanh. Thanh
tre treo hau dat ngang be, cach nhau 25 - 30 cm;
day treo cach nhau 30 - 40 cm, méi day 6 - 7 manh
hau giong. Bé 80 m2 treo 400 - 500 day, toi da 600 -
700 day.

Hau duoc tha giong vao hai vu chinh: Thang 4
- 5 va thang 8 - 9. Thoi gian nu6i 8 - 10 thang, thu
hoach khi dat c& 13 - 20 con/kg. Nang suét trung
binh: Bé 80 m2: 1 - 2 tin; day phao thang 250 m: 1,2
- 2 tan/day; day phao vong 250 m: 2 - 5 tan/day;
day phao vong 300 m: 4 - 6 tan/day.

Nguon giong cht yéu nhap tir tinh Ninh Binh,
déng thoi mot phan san xuat tai cac co s trén dia
ban tinh Quang Ninh, tap trung ¢ khu vuc huyén
Van Don, thi xa Quang Yén va thanh pho Mong
Céi. Tuy nhién, chat luong giong c6 xu huong
giam do san xuat khép kin, chon bé me tir quan
dan nuoi, dan toi hién twong can huyét, lam giam
toc do sinh truéng ctua con giong. Bén canh do,
trong qua trinh nuoi thuong pham, viéc bo tri mat
do nuoi cao vuot mic khuyén céo ciing 1a nguyén
nhan quan trong khién hau sinh truong cham va
kich co khong dong déu.

3.2.4. Phurong thitc san xuat thuy san tai thanh
pho Cim Pha

Thanh ph6é C4m Pha nuéi cht yéu hai nhom
doi tuong: C4 bién (song, gio, chim vay vang,
dia...) va nhuyén thé (hau bién, ngao hai cui).
Thanh pho Cdm Pha c6 loi thé nudi ca bién, dimg
thtt hai toan tinh Quang Ninh va chi sau huyén
Van Don.

San xuat thity san cht yéu quy mo ho gia dinh,
nho 1&, it lien két; mot so trang trai va doanh
nghiép tham gia nhung con han ché. Tai thanh
pho Cam Pha c6 Tram Nghién cttu Hai san trén
bién phuc vu dao tao, nghién cttu va cung cap

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

giong moi; cac hop tac xa (HTX) nuoi bién van rat
it.

3.2.5. Dich vu hau can phuc vu nuoi bién

(1) Giong thiy san: Dia ban chi ¢6 1 co s& san
xuat giong (Truong Cao dang Kinh té, Ky thuat va
Thy san - co s& 2) ciing mét s6 tu nhan cung tng
trung gian, dap tmg khoang 20% nhu cau; con lai
nhap tir cac tinh: Nam Pinh, Ninh Binh, Khanh
Hoa va Trung Quoc. Kiém soat chat luong giong
gap kho khan do han ché nhan luc, phuong tién.

(2) Thuc an: Ca bién dung cha yéu ca tap;
chua c6 co s& san xuat thirc an tai cho.

(3) Vat tu - thiét bi: Cung tmg yéu, chu yéu
nhap tir noi khac hoac Trung Quoc do quy mo
nuoi nho, it ho/HTX tham gia.

(4) Ha tang: Phao tiéu, bién bao, neo giit 16ng
bé... con tu phat, thiéu déng bo. C6 11 khu neo
dau (6 khu chung, 5 khu cho tau/léng/nha beé).
Cho dau moi chua duwoc quy hoach; ban 1é tap
trung & cho Cidm DPong va cho dia phuong.
Thuong mai dién t&r phat trién: 100% trung tam
thuong mai, siéu thi, Winmart+ va 90% diém kinh
doanh cho chap nhan thanh toan khong tién mat;
Céc san pham OCOP, trong d6 c6 nhiéu san phdm
thity san va hai san nuoi bién dic trung cta dia
phuong da dugc dua lén cac san thuong mai dién
ti nhu: Posmart.vn va Voso.vn.

(5) HTX va tieu thu: Co 4 HTX ché bién va 9
HTX dang ky thay san, nhung it HTX dau tu nuoi
bién do chua hoan thanh thu tuc dang ky thué mat
nuoéc va danh gia suc tai moi truong vung nudi.

3.2.6. Hién trang ché bién va tiéu thu thiy sian
nuoi bién

(1) Moi lien két san xuat: Nuoi bién & thanh
pho Cam Pha cht yéu quy mo ho gia dinh, HTX
nho 1¢; chua hinh thanh lién két san xuat quy mo
lon. Cac ho gap kho khan vé von, lao dong ky
thuat, dau ra; HTX va co s& so ché chua phat trién,
phan 16n hoat dong ngoai khu quy hoach.

(2) Thi truong tiéu thu: San pham tiéu thu qua
thuong 1ai dén cho, siéu thi, nha hang; mot phan
ca song va hau bién xuat tiéu ngach sang Trung
Quoéc. Chu yéu ban tuwoi song, it ché bién, gia tri
gia tang thap va phu thudc thuong 14i; thi truong
noi dia chiém wu thé, xuat khau han ché.
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3.3. Giai phap phat trién NTTS trén bién tai
thanh phd C4m Pha

3.3.1. Phan vung va sap xép khu virc nudi bién

Viéc quy hoach, phan ving va t6 chuc lai cac
khu vuc NTTS tai thanh pho CAm Pha 1a can thiét
nhiam khic phuc tinh trang nuéi ty phat, vi pham
hanh lang giao thong thay va gay ap luc lén moi
truong.

Viéc phan vung va t6 chiec khong gian NTTS
tai thanh pho C4m Pha duoc thuc hién trén co so
két hop nhiéu tieu chi: (i) Phap ly, cac vi tri duoc
tich hop trong Quyét dinh s6 80/QD-TTg ngay
11/02/2023 caa Thua twéong Chinh pha phé duyét
Quy hoach tinh Quang Ninh thoi ky 2021 - 2030,
tam nhin dén nam 2050 [13]; (i) Diéu kién moi
truong - sinh hoc, bao gom do sau, dong chay, chat
luong nudce va dac diém sinh hoc cta cac doi tuong

nuoi; (iii) Canh quan - ha tang va dinh huéng phat
trién kinh té bién dia phuong.

Trén co so cac tiéu chi nay, nghién ctu da dé
xuat chia khu vuc bién thanh 21 khu vuc nuoéi
(Hinh 1) voi téng dien tich 1a 2.476,1 ha, trong do
khu vuc nudi nhuyén thé 1a 4 khu vuc véi téng
dién tich 317,95 ha; khu vuc nudi nhuyén thé thu
hut dau tu 12 7 khu vuc véi téng dién tich 1.133,35
ha; khu vuc nuoéi ca bién, nhuyén thé 1a 4 khu vuc
voi tong dién tich 345,7 ha; khu vuc nuoéi ca bién,
nhuyén thé thu hat dau tu 1a 1 khu vuc voéi dién
tich 110,5 ha; khu vuc nudi ca bién, nhuyén thé két
hop du lich trai nghiém 1a 3 khu vuc voi téng dién
tich 379 ha; khu vuc nuoéi ca bién, nhuyén thé két
hop du lich trai nghiém thu hut dau te (THDT) 1a
2 khu vuc véi téng dién tich 189,6 ha (Bang 5).

Bang 5. Téng hop dién tich va sé luong khu virc nuéi thiy san & thanh phé Cdm Pha

Loai hinh nuoi S6 luong | Dién tich (ha)

Nuoi nhuyén thé 4 317,95
Nu6i nhuyén thé - THDT 7 1.133,35
Nuoi ¢4, nhuyén thé 4 345,70
Nuoi c4, nhuyén thé - THDT 1 110,50
Nuo6i c4, nhuyén thé, két hop du lich 3 379,00
Nuoi ¢4, nhuyén thé, két hop du lich - THDT 2 189,60

Téng cong 21 2.476,10

VONG TIEM MANG NUGI GA, NHUYEN THE KET HGP DU LICH
N VOKG TIEM NANG NUSI GA, NHUYEN THE KET HOP DU LIGH, THU HOT 84U T
VUNG TIEM NANG NUOI CA , NHUYEN THE
VUNG TIEM MANG WO A, NHUYEN THE, THU HOT BAU TU
VONG TIEM NANG NUOI NHUYEN THE
I VONG TIEM NANG NUOINHUYEN THEM, THU HOT &4 TU

Hinh 1. Phan viing sép xé&p khu virc nuéi bién tai thanh phd C4m Pha
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3.3.2. Xac dinh doi tuong nudi theo khu vuc

Dua trén diéu kién kinh té - xa hoi, moi truong
va nhu cau thi truong, cac doi twong nudi chu luc
duoc xac dinh gom: (i) Nhuyén thé: Hau bién,
ngao, tu hai, thung; (ii) Ca bién: C4 song, chim vay
vang, ca gio, ca trap vay vang, ca vuoc; (iii) Rong
bién: Thit nghiém rong sun va mot so loai rong cé
gié tri kinh t€ cao. Mat do nuoi khuyén nghi: Doi
voi nhuyén thé, stt dung toi da 25% dién tich mat
nuoc (theo Quyét dinh 726/QD-BNN-KN [14]);
doi voi ca bién, khuyén cao ty lé 6% mat nudc [7],
phu hop voi cong nghé nuoi hién dai.

3.3.3. Gidi phadp t6 chitc hdu can

(1) Con giong: Giong thiy san 1a yéu t6 quyét
dinh hiéu qua nuoéi bién. Hién phan 16n ho nudi tai
thanh pho CAm Pha mua giong ti thi truong tu do
hodc nhap khéu, khong ro ngudén goc, dan dén
chat luong thap. Can wu tién st dung giong san
xuat tai dia phuong va cac tinh 1an can c6 diéu kién
khi hau tuong dong, két hop phat trién cac co so
san xuat giong ca bién va nhuyén thé chat luong
cao. Song song, can kiém soat va truy xuit nguon
goc nham dap tmg nhu cau gia ting trong twong
lai, nang cao gia tri va tinh bén vitng ctia san xuat.

(2) Thiec an: Uu tién st dung thic an cong
nghiép than thién moi truong, tang cuong lién két
gitta nguoi nudi va doanh nghiép cung cap dé dam
bao ngudn cung 6n dinh.

(3) Vat tu, thiét bi: Khuyén khich thay thé vat
lieu truyén thong bang HDPE, dau tu thiét bi hién
dai nhu may cho an ty dong, robot giam sat moi
truong va ap dung céong nghé IoT trong quan ly.

(4) Ha tang: Dé hudng toi phat trién nuoi bién
bén vitng, can tap trung dau tu ha tang theo huéng
déng bo va hién dai. Gidi phap trong tdm gom:
Nang cap khu neo dau tranh tra bao, xay dung
cang va hau can nghé ca theo Quyét dinh so
156/QD-UBND [15] (4,7 ha); phat trién co s& san
xuat giong chat luong cao; mé rong co sé ché bién
thuy san tap trung, dac biét voi hau va ca bién;
hoan thién ha tang vung nudi (cang do, giao thong
thuay, bién bao, dinh danh khu vuc) xay dung hé
thong thu gom, xtr ly rac thai nham bao vé moi
truong va kiém soat dich bénh.
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(5) Phat trién chudbi lien két: Muc tiéu dén
nam 2030 c6 it nhat 50% dién tich nuoi ca va 70%
dién tich nuoi hau tham gia chudi lien két san xuat
— tiéu thu. Ung dung cong nghé blockchain trong
truy xuat ngudn goc san pham.

3.3.4. Gidi phap vé thuong mai, thi truong

Can phat trién chudi gia tri gn san xuat - ché
bién - tiéu thy, thu hut dau tu vao gidng, nuoi bién
quy mo lon va ché bién gan vung nudi tap trung.
b4y manh lién két tiéu thu trong va ngoai tinh,
phat trién san phdm OCOP thay san, thuong mai
dién tr va du lich trai nghiém. Pau tu cong nghe
ché bién dé nang gia tri, 6n dinh gia va tang kha
ning canh tranh; dong thoi ting cuong du bao thi
truomg cho cac d6i twong nuoéi chu luc.

3.3.5. Gidi phap bdo vé moi truong

Tang cuong truyén thong nang cao nhan thuc
cong doéng vé bao vé moi truong bién; xay dung
tiéu chuan ky thuat cho moé hinh nuoéi bén vimg;
giam sat, xt ly vi pham moi truong theo quy dinh
phap luat. Chuyén doi vat lieu nuoi theo quy dinh
tai Quyét dinh s6 31/2020/QD-UBND [13]. Dong
thoi, khuyén khich tai ché chat thai tir hoat dong
nuoi.

4. KET LUAN

Thanh phé C4m Pha, tinh Quang Ninh c6 tiém
nang lon trong phat trién NTTS bién, voi diéu kién
tu nhién thuan loi va cac doi tuong nudi bién da
dang. Tuy nhién, dé phat trién bén vimg nganh
NTTS bién, can c6 mot chién luge tong thé, dong
b9, tit quy hoach, cong nghé nuéi, dén t6 chitc san
xuat va tiéu thu. Cac giai phap vé bao vé moi
truong, phong chong dich bénh va phat trién chudi
gi4 tri san phdm can duoc wu tién hang dau.

Nuoéi bién tai thanh ph6é Ciam Pha can chu
trong vao ing dung cong nghé cao, xay dung cac
mo6 hinh nudi bén vimg va nang cao nang luc quan
ly moi truong. Cung véi do, viéc xay dung co sé ha
tang dong bo, két noi cac yéu t6 nhu ha tang giao
thong, dich vu hau can va co s& ché bién 1a rat
quan trong dé thuc ddy phat trién nganh nuoi bién
tai day.
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CURRENT STATUS AND DEVELOPMENT SOLUTIONS FOR MARINE
AQUACULTURE IN CAM PHA, QUANG NINH PROVINCE
Do Dang Khoa', Nguyen Van Quang’,
Nguyen Manh Ha!, Thai Thanh Binh'
! Fisheries and Technical Economic College
?People’s Committee of Cam Pha Ward, Quang Ninh province

Abstract

This study assesses the current status and proposes solutions for the development of marine
aquaculture in Cam Pha, Quang Ninh province. Research methods included field surveys,
secondary data analysis, and expert interviews. Cam Pha possesses favorable natural
conditions, with an extensive water surface area (~150 km?), diverse ecosystems, and good
shelter from storms, making it suitable for both marine fish and mollusk farming. Overall,
water quality meets aquaculture standards, with stable salinity, temperature, dissolved
oxygen and pH levels. At present, marine aquaculture is concentrated in seven wards,
primarily nearshore, on a household scale, at high densities and remains largely unplanned.
In 2023, marine fish farming covered approximately 13.9 ha, yielding 5,373 tonnes, with key
species including grouper, golden pompano, sea bass, and cobia. Survival rates remain low
(50 - 70%), feed is mainly low-value fish, and most seedstock is sourced from outside the
province. Mollusk farming (oyster, blood ark clam) covered 39.4 ha, producing 1,536.6
tonnes, valued at around VND 15.4 billion; however, farming technology remains basic and
seed quality is unstable. Development planning is inconsistent, infrastructure is lacking
(ports, anchorages, hatcheries, processing facilities), diseases are common, value chains are
poorly connected, markets rely heavily on traders, and value addition is low. The study
proposes key solution groups: spatial planning and zoning, species selection, infrastructure
and logistical development, market expansion, and enhanced environmental monitoring. The
proposed measures in this study provide an essential basis for guiding the modernization and
efficiency of marine aquaculture, thereby contributing to the implementation of the Master
Plan for Marine Aquaculture Development to 2030, with a vision to 2045.

Keywords: Marine aquaculture, Fisheries policy, Sustainable development, Cam Pha.
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THANH PHAN LOAI CA TAI THUY VUC NUGC NGOT
VA TUNG, ANG O CAC BDAO THUOC VINH BAI TU LONG
VA VINH HA LONG

Lé Hung Anh"? Nguyén Dinh Tao"?", Hoang Anh Tuin®
Vién Sinh hoc, Vién Han 1im Khoa hoc va Cong nghé Viét Nam

“Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

*Trung tam Cong nghé va Bao ton thién nhién

" Email- dinhtao23@gmail.com

TOM TAT

Nghién ctru nay duoc thuc hién trong giai doan 2023 - 2024 nham xac dinh thanh phan loai ca tai
cac thiy vue nudc ngot va tiing, ang trén cac dao thuoc vinh Bai Tt Long va vinh Ha Long. Két
qua ghi nhan téng cong 48 loai ca, thuoc 38 giong, 31 ho va 18 bo. Trong do, bo ca vuoc
(Perciformes) chiém wu thé véi 11 loai (22,9%), tiép theo 1a bo ca bong (Gobiiformes) véi 9 loai
(18,7%) va ca duoi gai (Acanthuriformes) voi 4 loai (8,3%). Cac bo con lai c6 so6 loai it hon. So sanh
theo khu vuc, tai cac tung, 4ng ctia vinh Bai Tt Long ghi nhan 40 loai, nhiéu hon so véi 32 loai &
vinh Ha Long; riéng cac thiy vuc nuoc ngot noi dia (sudi, ho) chi cé 8 loai. Trong tong s6 48 loai,
c6 15 loai (31,3%) duoc xac dinh 1a ca kinh té, gép phan quan trong vao sinh ké cong dong ven
bién, trong khi c6 1 loai ca banh dwong (Evynnis cardinalis) duoc ghi nhan trong Danh luc Do
IUCN (2025) va Sach Do Viet Nam (2024) ¢ bac Nguy cap (EN). Khu heé ca tai day phan anh dac
trung sinh thai chuyén tiép giita nuéc ngot - nuoc lo - bién ven dao, dong thoi thé hieén su tuong
déng cao gitta hai vinh (32 loai chung). Tuy nhién, cac méi de doa nhu khai thac qua mtc, 6
nhiém, bién déi khi hau va loai ngoai lai (Oreochromis niloticus, Gambusia affinis) dang tiém 4n
nguy co suy giam da dang sinh hoc. Nghién ctru cung cip dit lieu co ban, c¢6 y nghia quan trong
cho cong tac quan ly, khai thac hop ly va béo ton bén virng nguédn loi thiy san tai vinh Bai T

Long va vinh Ha Long.

Tt khoa: Pa dang lodi cd, thiiy virc nudc ngot, tung, ang, vinh Bai Tir Long, vinh Ha Long.

1. DAT VAN BE

Vinh Bai Tt Long va vinh Ha Long nim &
viung Dong Béc Viét Nam, thuoc tinh Quang Ninh,
1a khu vuc c6 hé thong dao, ban dao, viing vinh va
thily vuc da dang, trong d6 bao gom nhiéu thay
vuc nudc ngot, tung, ang dac trung. Day la nhing
thuay vuc kin, thuong duoc hinh thanh trong cac ho
sut karst, c6 tinh co 1ap tuong doi voi moi truong
bén ngoai va mang nhing dic trung sinh thai
riéng biét. Su doc dao vé dia hinh - dia mao, cting
voi st da dang vé moi truong song, tao diéu kién
thuan loi cho su phat trién ctia nhiéu loai sinh vat
thiy sinh, dac biét 1a ca.

Ca nudc ngot dong vai tro quan trong trong hé
sinh thai thay vuc, vira 1a mat xich trung gian
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trong chudi thic an, vira ¢6 gia tri kinh té€ va bao
tén. Thanh phan loai ca khong chi phan anh su da
dang sinh hoc ma con 1a chi thi quan trong cho
chat lwong moi truong song. Tuy nhién, cac
nghién cttu vé thanh phan loai ca tai nhimg thiy
vuc nudc ngot & khu vuc dao thudc vinh Bai T
Long va vinh Ha Long con han ché. Phan lon cac
cong trinh trudc day tap trung vao sinh vat bién,
trong khi hé sinh thai nuéc ngot va ntra kin (tung,
ang) chua duoc nghién cttu day dt va hé thong [1 -
31.

Viéc nghién ctru thanh phan loai ca tai cac
thiy vuc nudc ngot, tung, ang & khu vuc nay co y
nghia khoa hoc va thuc tién to lon. Két qua khong
chi gép phan bé sung tu liéu vé da dang sinh hoc
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thiy sinh tai Quang Ninh ma con cung cap co so
dir litu phuc vu cong tdc bao ton, quan ly tai
nguyén va phat trién bén vitng hé sinh thai dic thu
cua vung vinh da dwoc UNESCO c6ng nhan la Di
san Thién nhién Thé gioi.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

Cong tac diéu tra, khao sat thanh phan loai ca
tai cac thily vuc nudc ngot va cac tung, ang trén cac
dao thudc Vinh Ha Long va Vinh Bai Tir Long duoc
tién hanh trong giai doan 2023 - 2024. Cac tuyén
khao sat duoc thiét ké nham phan anh dac trung
sinh thai ctia khu vuc, bao gom cac dang thuy vuc
dién hinh nhw: Ang Cai Pé, Ang Cai Lim, Tung Cai
Lim, Tung Soi Nhy, su6i trén ddo Quan Lan, Minh
Chau, Ngoc Vimng; Ban Sen va ho nudc ngot.

Mau vat dugc thu thap bang cach két hop
nhiéu phuwong phap khac nhau nham dam bao tinh
dai dién va d¢ tin cay cua két qua, bao gém: Cau
tay, vot tay, lu6i bén (luoi dong), bay 1o va xiéc. Sau
khi thu thap, mau ca duoc dinh hinh, cing vay va
tao dang dé chup anh hinh thai ngoai. Sau d6, mau
duoc ¢o dinh trong dung dich formalin 8 - 10% va
van chuyén vé Phong Sinh thai Moéi truong, Vién
Sinh hoc (Vién Han lam Khoa hoc va Cong nghé
Viéet Nam) dé tién hanh phan tich va dinh loai.

Qua trinh dinh loai ca duogc tién hanh tai ca
hién truong va phong thi nghiém, dya trén phuong
phap phéan loai hinh thai hoc. Viéc dinh tén khoa
hoc cht yéu dua vao cac tai lieu ctia Allen va cs
(1997) [4], Carpenter va Niem (1999, 2001) [5, 6],
Nguyén Khac Huong va Truong Si Ky (2007) [7],
Nguyén Van Luc va cs (2007) [8], Yoshida va cs
(2013) [9], Kimura va cs (2018) [3] va duoc kiém
tra tén khoa hoc cac loai ca theo Fricke va cs

(2025) [10] va Froese va Pauly (2005) [11]. Danh
sach cac loai ca duoc sip xép theo hé thong phan
loai ctia Eschmeyer (1998) [12] va phién ban dién
tit cap nhat cia Van der Laan va cs (2025) [13].
Ten tiéng Viet (tén pho thong) duoc xac dinh chu
yéu theo cac tai liéu cia Nguyén Hiru Phung va cs
(1997) [14], Nguyén Hwu Phung (1999) [15].
banh gia bac phan hang va tinh trang bao ton cia
cac loai theo ITUCN (2025) [16] va Sach D6 Viet
Nam (2024) [17].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan loai, c4u tric va tinh da dang
cta khu hé ca

Qua phan tich cdc mau vat va hinh anh thu thap
trong cac dot khao sat, buoc dau da xac dinh duwoc
48 loai ca thuoc 38 giong, 31 ho va 18 bo tai cac
thiy vuc nudc ngot va tung, ang trén cac dao thuoc
Vinh Ha Long va Vinh Bai Tt Long (Bang 1 va 2).
Trong do, bo ca vugc (Perciformes) chiém uwu thé
ro rét voi 11 loai (22,9%), 6 ho (19,32%) va 7 giong
(18,4%), thé hién vai tro la nhom ca chu dao trong
khu vuc nghién cttu. Bo ca bong (Gobiiformes)
dimg tht hai voi 9 loai (18,7%), 4 ho (12,88%) va 6
giong (15,8%). Tiép dén la bdo ca duoi gai
(Acanthuriformes) v6i 4 loai (8,3%), 1 ho (3,22%) va
3 giong (7,9%). Cac bo con lai nhu by ca chép
(Cypriniformes), bo ca nheo (Siluriformes), bd ca
doi (Mugiliformes), bo ca trich (Clupeiformes), bo
cd noc (Tetraodontiformes), bd6 ca kim
(Beloniformes)... c6 s6 luong loai thap hon, chi ghi
nhan tir 1 - 3 loai méi bo (Bang 2). Piéu nay phan
anh tinh da dang & muc trung binh, véi st chiém wu
thé ctia mot s6 nhom ca ven bo va thich nghi voi
moi truong nudce lo - ngot chuyén tiép.

Bang 1. Thanh phan loai ca & cac thiy viec nuéc ngot va tiing, ang
& cac dao thugc Vinh Ha Long va Bai Tt Long

) Phan bo
STT Ten khoa hoc Tén tiéng Viét
@ @ | O
I. ATHERINIFORMES
1. Atherinidae
1 Atherinomorus vaigiensis (Quoy & Gaimard, 1825) Ca suot +
II. BELONIFORMES
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2. Hemiramphidae

2 Hemiramphus far (Fabricius, 1775) Ca lim kim
III. CLUPEIFORMES
3. Dorosomatidae
3 Sardinella melanura (Cuvier, 1829) Ca trich
4. Engraulidae
4 Stolephorus sp. Cacom
IV. MUGILIFORMES
5. Mugilidae
5 Moolgarda crenilabis (Forsskal, 1775) Cadoila
6 Planiliza lauvergnii (Eydoux & Souleyet, 1850) Ca doi
V. PERCIFORMES
6. Ambassidae
7 Ambassis ambassis (Lacepéde, 1802) Ca son
8 Ambassis sp. Ca son
7. Gerreidae
9 Gerres sp. Camom
8. Lutjanidae
10 Lutjanus johnii (Bloch, 1792) Ca hong chdm
9. Opistognathidae
11 Opisthognathus sp.
10. Sillaginidae
12 Sillago aeolus Jordan & Evermann, 1902 Ca duc van
13 Sillago sihama (Fabricius, 1775) Ca duc bac
11. Sparidae
14 Acanthopagrus berda (Fabricius, 1775) Ca trap den
15 Acanthopagrus latus (Houttuyn, 1782) Catrap vang
16 Acanthopagrus schiegelii (Bleeker, 1854) Ca trii;[;égi binh
17 Evynnis cardinalis (Lacepéde, 1802) Ca banh duong
VI. BLENNIIFORMES
12. Blenniidae
18 Omobranchus fasciolatoceps (Richardson, 1846)
VII. CARANGIFORMES
170
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13. Carangidae
19 Alepes djedaba (Fabricius, 1775) Catrao
20 Alepes melanoptera (Swainson, 1839) Ca tré(()i;’iy lung
VIII. GOBIIFORMES
14. Butidae

21 Butis butis (Hamilton, 1822) Ca bong cau

15. Eleotridae
22 Eleotris fusca (Bloch & Schneider, 1801) Ca bong den
23 Eleotris melanosoma Bleeker, 1853) Ca bong den

16. Gobiidae
24 Acentrogobius caninus (Valenciennes, 1837) Ca bong hoa
25 Acentrogobius janthinopterus (Bleeker, 1853)
26 Acentrogobius sp.
28 Glossogobius giuris (Hamilton, 1822) Ca bong cat

17. Oxudercidae
27 Boleophthalmus pectinirostris (Linnaeus, 1758) Ca thoi loi
29 Rhinogobius sp Ca bong da +
IX. ACROPOMATIFORMES
18. Lateolabracidae
30 Lateolabrax japonicus (Cuvier, 1828) Ca vuoc nhat
X. ACANTHURIFORMES
19. Leiognathidae
31 Deveximentum ruconius (Hamilton, 1822)
32 FEubleekeria jonesi (James, 1971) Ca ngang
33 Eubleekeria sp. Ca ngang
34 Leiognathus sp. Caliét
20. Scatophagidae

35 Scatophagus argus (Linnaeus, 1766) Canau

21. Siganidae
36 Siganus canaliculatus (Park, 1797) Cadia
37 Siganus guttatus (Bloch, 1787) Ca dia cong

XI. MULLIFORMES
22. Mullidae
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38

Upeneus tragula Richardson, 1846

Ca phen

XII. CENTRARCHIFORMES

23. Terapontidae

39

Terapon jarbua (Fabricius, 1775)

Ca cang ong

XIII. CICHLIFORMES

24. Cichlidae

40

Oreochromis niloticus (Linnaeus, 1758)

Ca ro phi van

XIV. ANABANTIFORMES

25. Channidae

41

Channa striata (Bloch, 1793)

Caléc

26. Osphronemidae

42

Macropodus opercularis (Linnaeus, 1758)

Ca duoi co

XV. TETRAODONTIFORMES

27. Monacanthidae

43

Monacanthus chinensis (Osbeck, 1765)

Ca bo trung hoa

XVI. CYPRINIFORMES

28. Xenocyprididae

44

Aphyocypris arcus (Lin, 1931)

Ca dam suoi

29. Cobitidae

45

Cobitis sp.

Ca chach hoa

46

Misgurnus anguillicaudatus (Cantor, 1842)

Ca chach bun

XVII. SILURIFORMES

30. Siluridae

47

Pterocryptis crenula Ng & Freyhof, 2001

Caniét

XVIII. CYPRINODONTIFORMES

31. Poeciliidae

48

Gambusia affinis (Baird & Girard, 1853)

C4 an mudi

+

Téng so

40

32

8

Ghi chu: Phan bo: (1) cédc tung, ang khu vuce Bai Tir Long; (2) cdc tung, dng khu vure vinh Ha Long;
(3) cdc suoi va ho nudc ngot tai cac ddo.

Xét theo khu vue nghién ciru, tai cac tung, ang  nhiéu hon so voi Vinh Ha Long voi 32 loai. Diéu
ctia Vinh Bai Tt Long da ghi nhan duoc 40 lodi c4, nay cho thiy cac tung, ang cta Bai Tt Long co
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diéu kién sinh canh da dang va it chiu tac dong
hon, nén duy tri duoc tinh da dang loai cao hon.

Dang chu y, & cac thily vuc nudc ngot noi dia
(suoi, ho trén dao), s6 luong loai ghi nhan it hon,
chi c6 8 loai, bao gom: Ca duoi co (Macropodus
orpercularis), ca an mudi (Gambusia affinis), ca
chach hoa (Cobitis sp.), ca chach bun (Misgurnus
anguillicaudatus), ca 16c (Channa striata), ca niét
(Pterocryptis crenula), ca dam suoi (Aphyocypris

arcus) va ca ro phi van (Oreochromis niloticus).
Dbay 1a cac loai ca nho, pho bién, thich nghi tot voi
diéu kién thay vuc hep va moi truong bién dong.

Téng thé, két qua nghién cttu cho thay, khu
vuc cac dao thuoc Vinh Bai Tt Long va Vinh Ha
Long c6 thanh phan loai ca da dang véi su chiém
uu thé ctia bo ca vuoc va ca bong, déng thoi phan
anh ro nét tinh chat sinh canh chuyén tiép giita
nudc ngot, nudc lo va ving ven bién nhiét doi.

Bang 2. Cdu truc theo cac bac taxon ca & khu vuec nghién cttu

Bo S6 ho % S6 giong % S6 loai %

Atheriniformes 1 3,22 1 2,63 1 2,08
Beloniformes 1 3,22 1 2,63 1 2,08
Clupeiformes 2 6,44 2 5,26 2 4,17
Mugiliformes 1 3,22 2 5,26 2 4,17
Perciformes 6 19,32 7 18,42 11 22,92
Blenniiformes 1 3,22 1 2,63 1 2,08
Carangiformes 1 3,22 1 2,63 2 4,17
Gobiiformes 4 12,88 6 15,79 9 18,75
Acropomatiformes 1 3,22 1 2,63 1 2,08
Acanthuriformes 3 9,66 5 13,15 7 14,58
Mulliformes 1 3,22 1 2,63 1 2,08
Centrarchiformes 1 3,22 1 2,63 1 2,08
Cichliformes 1 3,22 1 2,63 1 2,08
Anabantiformes 2 6,44 2 5,26 2 4,17
Tetraodontiformes 1 3,22 1 2,63 1 2,08
Cypriniformes 2 6,44 3 7,89 3 6,25
Siluriformes 1 3,22 1 2,63 1 2,08
Cyprinodontiformes 1 3,22 1 2,63 1 2,08
Téng 31 100 38 100 48 100

3.2. C4u tric va tinh da dang thanh phan loai

Két qua phan tich (Bang 1 va 2) cho thay, cau
truc va tinh da dang ctia khu hé ca tai cac thay vuc
nudc ngot va tung, ang & Vinh Ha Long va Vinh
Bai Tt Long thé hién ro nét qua cac bac phan loai
nhu sau:

Tinh da dang & bac bo: Trong tong s6 18 bo ca
da xac dinh, bd ca vuoc (Perciformes) chiém wu

thé vuot troi vé s6 luong ho, giong va loai: Gom 6
ho (19,32% téng s6 ho), 7 giong (18,4% tong so
giong) va 11 loai (22,9% téng so loai). Pay 1a nhom
ca c6 vai tro chi phai trong thanh phan khu he.
Tinh da dang ¢ bac ho: Trong téng s6 31 ho,
ho c4 bong (Gobiidae) cé s6 giong phong phu nhat
voi 4 giong (10,5%). Tiép theo la ho ca liét
(Leiognathidae) voi 3 giong (7,9%) va ho ca trap
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(Sparidae) véi 2 giong (5,3%). Cac ho con lai chi
ghi nhan 1 giong, phan anh mtc do da dang thap
hon.

Tinh da dang & bac giong: Trong tong so 38
giong, giong Acanthopagrus cé s6 loai nhiéu nhat
voi 3 loai. Cac giong nhw: Sillago, Alepes, Eleotris,
Eubleekeria va Siganus déu ghi nhan 2 loai. Cac
giong khac chi c6 1 loai, cho thay tinh da dang
phan b6 khong dong déu giita cac nhom.

Tinh da dang & bac loai: Téng so6 48 loai ca
duoc ghi nhan thé hién su phan hoa ro rét theo
nhom bo. Pa dang nhat van 1a by ca vuoc
(Perciformes) voi 11 loai (22,9%), tiép dén 1a bo ca
bong (Gobiiformes) voi 9 loai (18,7%) va bo ca dudi
gai (Acanthuriformes) véi 4 loai (8,3%). Cac bo con
lai chi c6 tir 1 - 3 loai, cho thdy sy dong gop han
ché vao thanh phan chung.

Nhu vay, khu hé ca tai khu vige nghién cttu co
tinh da dang & muc trung binh, trong dé bo ca
vuoc (Perciformes) va bo ca bong (Gobiiformes)
dong vai tro cha dao, phan anh dac trung ctia hé
sinh thai thay vuc ntta kin va ven dao.

3.3. Cac dic diém khac ctia khu he ca

Két qua phan tich da dang thanh phan loai cho
thay, da so cac loai ca & khu vuc nghién cttu hau

hét c6 thé dung vao muc dich thuc phdm. Tuy
nhién, khong phai tat ca ching déu duoc xem la doi
tuong ca co gia tri kinh té trong khu vuc. Cac loai ca
duoc xem 1a d6i tuong co gia tri kinh té can cé cac
yéu t6 cau thanh dé dinh luong duoc gia tri kinh té
nhu: Co6 gia tri thuong mai, san lwong khai thac 16m,
duoc nguoi tiéu dung wa chuong, hoac loai ca cé
chat luong thit tot c6 thé st dung cho muc dich
thuc pham hodc nguyén lieu ché bién khac; ngoai
ra cac loai nay la loai ca phé bién & khu vuc, khai
thac duoc thuong xuyéen va khong thugc dién can
duoc bao ton, bao vé. Véi quan diém trén cung voi
viéc tham khéo céc tai liéu da cong bo, trong tong
sO 48 loai ca ghi nhan tai khu vuc nghién ctr, c6 15
loai c4 dugc xem la nhitng déi tuong co6 gia tri kinh
té cho khu vuc (chiém 31,3% téng s6 loai ghi nhan).
Mot so loai tieu biéu bao gdm: Siganus guttatus (ca
dia cong), Silago sihama (ca duc bac) va
Acanthopagrus berda (cé trap) 1a cac d6i tuong co
tiém nang khai thac bén virng néu dugc quan ly hop
ly. Cac loai ca nay phan nao da dong gop vao su 6n
dinh doi song ctia mot bo phan dan cu song bing
nghé khai thac thuy san & khu vuc va céc tinh lan
can. Danh luc cac loai ca co gia tri kinh té duoc thé
hién & bang 3.

Bang 3. Danh sach céc loai cé gi4 tri c4 kinh t€ & khu viee nghién ctru

STT Tén khoa hoc Ten ti€éng viét
1 Moolgarda crenilabis (Forsskal, 1775) Cadoila
2 Planiliza lauvergnii (Eydoux & Souleyet, 1850) Ca doi
3 Lutjanus johnii (Bloch, 1792) Cahong
4 Sillago aeolus Jordan & Evermann, 1902 Ca duc van
5 Sillago sihama (Fabricius, 1775) Ca duc bac
6 Acanthopagrus berda (Fabricius, 1775) Ca trap den
7 Acanthopagrus latus (Houttuyn, 1782) Ca trap vang
8 Acanthopagrus schilegelii (Bleeker, 1854) Ca trap thai binh duong
9 FEvynnis cardinalis (Lacepede, 1802) Ca banh duong
10 Alepes djedaba (Fabricius, 1775) Cadoc
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11 Alepes melanoptera (Swainson, 1839) Ca trao vay lung den
12 Scatophagus argus (Linnaeus, 1766) Canau

13 Siganus canaliculatus (Park, 1797) Cadia

14 Siganus guttatus (Bloch, 1787) Ca dia cong

15 Monacanthus chinensis (Osbeck, 1765) Cabo trung hoa

Két qua nghién ctru cho thay, ciu truc quan xa
ca tai cac thiy vuc nghién ctru mang nhing dac
diém sinh thai néi bat. Cac loai ca day chiém uu
thé, tieu biéu 1a cac ho: Gobiidae, Eleotridae,
Sillaginidae, phan b6 phé bién trong cac tiing, ang
c6 nén day bun - cat va dong chay yéu. Bén canh
do, nhom ca an tap va an rong thudc cac ho:
Siganidae, Sparidae, Terapontidae déng vai tro
quan trong trong can bang sinh thai, dic biét la
viéc kiém soat sinh khoi thuc vat day.

Tuy nhién, sy xuat hién ctia Oreochromis
niloticus (c4 ro phi van) va Gambusia affinis (ca an
mudi), hai loai ngoai lai, tiém 4n nguy co canh
tranh thic an va khong gian song, de doa dén su
ton tai cia cac loai ban dia. Pang chu y, trong so
48 loai ca duoc ghi nhan, c6 mot loai quy hiém
duoc xép hang Nguy cap (EN) theo ca trong Danh
luc bo IUCN (2025) [16] va trong Sach Do Viét
Nam (2024) [17] la loai ca banh duong (Evynnis
cardinalis). Loai nay trudc day kha pho bién nhung
hién nay quan thé da suy gidm nghiém trong, can
duoc quan tAm bao ton.

Trong téng s6 48 loai da thu thap duoc, co 1
loai thudc giong ca com (Stolephorus sp.) trong ho
Dorosomatidae, 1 loai thudoc giong ca son
(Ambassis sp.) trong ho Ambassidae, 1 loai thudc
giong ca mom (Gerres sp.) trong ho Gerreidae, 1
loai thuoc giong Opisthognathus trong ho
Opistognthidae, 1 loai thudc giong ca ngang
(Eubleekeria sp.) va 1 loai thuoc giong ca liet
(Leiognathus sp.) cung trong ho Leiognathidae, 1
loai thuoc giong ca bong hoa (Acentrogobius sp.)
va 1 loai thuoc giong ca bong da (Rhinogobius sp.)
cung trong ho Gobiidae déu chua dinh loai duoc
dén loai bang cac tai liéu hién co.

Vé muic do da dang, khu hé ca tai tung, ang
ctia Vinh Bai Tt Long va Vinh Ha Long gom: 48

NONG NGHIEP VA MOI TRUONG - THANG 10/2025

loai, 38 giong, 30 ho, 18 bo, chiém khoang 10,4%
téng so loai ca da ghi nhan tai toan Vinh Ha Long
(460 loai; Kimura va cs (2018) [3]) Su khac biét
cht yéu dén tir pham vi nghién cttu: Trong khi cac
cong trinh trudc tap trung vao ca bién, nghién ctu
nay nhan manh vao thiy vuc nudc ngot, tiing, ang
va ca ven bo quanh dao. Dac biét, nghién ctu da
lan dau tién ghi nhan sy hién dién cia ca nudc
ngot trong cac sudi va ho noi dia trén dao 16n.

Vé phan b6 dia 1y, phan lon cac loi cé tai khu
vuc c6 pham vi rong trong khu hé An Po - Tay
Thai Binh Duong, dong thoi ghi nhan thém mot so
loai c6 ngudn goc tir bién Tay An Do Duong va Pai
Tay Duong. So loai dac httu hoac phan bo hep
khong nhiéu. Pang cha y, khu hé ca cta Vinh Ha
Long va Vinh Bai Tt Long c6 mutc do tuong dong
cao (32 loai chung), phan anh su twong dong vé
diéu kién ty nhién - sinh thai. Diéu nay thé hién
tinh chat pha tron gitta yéu t6 nhiét doi, can nhiét
do6i va on ddi, von 1a dic trung dién hinh cta khu
vuc bién ven ddo mién Bac Viét Nam.

4. KET LUAN

Nghién ctu tai cac thiy vwc nuwdc ngot va
tung, ang & Vinh Bai Tkt Long va Vinh Ha Long
(2023 - 2024) da xac dinh duoc 48 loai ca, thuoc 38
giong, 31 ho va 18 bo. Trong do, bo Perciformes va
Gobiformes chiém wu thé, phan 4anh dac trung
sinh thai khu vuc chuyén ti€p gitta nuéc ngot —
nudc lo - ven bién. Co 15 loai (31,3%) dugc xac
dinh c6 gia tri kinh té, dong thoi ghi nhan 1 loai ca
quy hiém c6 tén trong Danh luc D6 IUCN (2025)
va Sach Do Viet Nam (2024) 1a loai ca banh duong
(Evynnis cardinalis) duoc xép & muic Nguy cap
(EN). Thanh phan loai tai day chiém khoang 10,4%
khu heé cé toan khu vuc Vinh Ha Long. Két qua
nghién cttu nay la co s khoa hoc dé xay dung ké
hoach bao ton va quan ly nguoén tai nguyén & hé
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sinh thai dao va hang dong ctia Vinh Ha Long va
Vinh Bai Tt Long.

LI CAM ON
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dong tai Vinh Ha Long va Vinh Bai Tir Long, tinh
Qudng Ninh” (ma so: UQDTCB.05/2325) cua
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FISH SPECIES COMPOSITION IN FRESHWATER BODIES AND KARST LAGOONS
ON THE ISLANDS OF BAI TU LONG AND HA LONG BAY
Le Hung Anh" 2, Nguyen Dinh Tao" %, Hoang Anh Tuan®
! Institute of Biology, VAST
?Graduate University of Science and Technology, VAST
JCenter for Technology and Nature conservation
Abstract

This study was conducted during 2023 - 2024 to investigate the fish species composition in
freshwater bodies, tung, ang (karst sinkhole lakes and lagoons) on the islands of Bai Tu Long
Bay and Ha Long Bay, northern Vietnam. A total of 48 fish species, belonging to 38 genera, 31
families, 18 orders, were recorded. Among them, Perciformes was the dominant order with 11
species (22.9%), followed by Gobiiformes with 9 species (18.7%) and Acanthuriformes with 4
species (8.3%). Other orders contained only a few species. By area, 40 species were found in Bai
Tu Long Bay, compared to 32 species in Ha Long Bay, while only 8 species were recorded in
freshwater streams and lakes on the islands. Of the 48 species, 15 species (31.3%) were identified
as economically valuable, contributing significantly to local fisheries and livelihoods. Meanwhile,
one endangered species, Evynnis cardinalis, listed in the IUCN Redlist (2025) and Vietnam Red
Data Book (2024), was also documented. The fish assemblages reflected transitional ecological
characteristics between freshwater, brackish, marine ecosystems, with a high degree of
similarity between the two bays (32 species). However, biodiversity is threatened by overfishing,
pollution, climate change, and invasive species (Oreochromis niloticus, Gambusia affinis). This
research provides baseline data that are crucial for sustainable management, rational
exploitation, and conservation of fish resources in Bai Tu Long and Ha Long Bay.

Keywords: Fish diversity, freshwater habitats, karst lagoons, Bai Tu Long Bay, Ha Long Bay.
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THANH PHAN LOAI CA suGl & KHU DU TRU
THIEN NHIEN BDONG CHAU - KHE NUOC TRONG,
TINH QUANG TRI
Nguyén Dinh Tao"*", Ping Vin Péng"? Lé Hiing Anh"?
Vieén Sinh hoc, Vién Han Iim Khoa hoc Cong nghé Viét Nam

“Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc Cong nghé Viét Nam

"Email- dinhtao23@gmail.com

TOM TAT

Khu Du trit Thién nhién (DTTN) DBong Chau - Khe Nudc Trong thudc dia phan xa Kim Ngan,
tinh Quang Tri, vdi tong dién tich gan 22.596 ha, 1a khu vuc thuong nguén ctia song Long Dai va
song Kién Giang. Qua 2 dot khao sat gom: Dot 1 vao thang 11/2024 va dot 2 vao thang 6/2025, da
ghi nhan 42 loai ca thuoc 38 giong, 20 ho va 7 bo. Bo ca chép (Cypriniformes) chiém wu thé voi
22 loai (52,38% tong so6 loai). Tai khu vuc nghién cttu c6 2 loai duoc liet ké trong Danh luc Do
IUCN (2025) la: C4a hong nhau (Poropuntius deauratus) & bac Nguy cip (EN), ca sinh
(Scaphostoma gerlachi) & bac Gan bi de doa (NT); 1 loai trong Sach Do Viét Nam (2024) 1a loai
ca hong nhau (bac Sé nguy cap -VU); 3 loai dic hitu cta Viét Nam 1a c4 chach @ nhd
(Micronemacheilus cruciatus), c4 lang mién trung (Hemibagrus centralus) va ca théo
(Pterocryptis cochinchinensis). Mot phat hién dang luu y 1a sw xuat hién phd bién cta loai ngoai
lai ca ro phi van (Oreochromis niloticus) trong cac thily vuc ti nhién. Két qua nghién ctru nay
g6p phan b6 sung dir lieu quan trong vé da dang thanh phan loai ca nuéc ngot cho Viet Nam,
déng thoi cung cap co sé khoa hoc cho cong tac bao ton va quan ly bén virng ngudn tai nguyén

thay sinh tai khu vuc.

Tt khoéa: Cd suoi, khu dur tri¥ thién nhién, Pong Chau — Khe Nuoc Trong, Quang Tri.

1. DAT VAN BE

Heé sinh thai nudéc ngot, dac biét la cac heé
thong sudi tai cac ving nui, dong vai tro quan
trong trong viéc duy tri da dang sinh hoc va can
bang sinh thai. Thanh phan loai c4 & cac thiy vuc
nay khong chi phan anh tinh da dang sinh hoc va
tinh dac httu, ma con 1a thong s6 sinh hoc quan
trong co6 thé danh gia chat luong moi trudong nudc
va stc khoe ctia hé sinh thai. Tai Viét Nam, mic
du da c6 nhiéu nghién cttu da ghi nhan tinh da
dang va mac d6 diac hitu cao cia ca nudc ngot,
trong d6 c6 khu viec mién Trung, tuy nhién nghién
ctru ca & cac thily vuc sudi trong cac vung rimg
nguyén sinh, van con chua duoc diéu tra mot cach
day da va co hé thong.

Khu DTTN Dbong Chau - Khe Nudc Trong
thuoc xa Kim Ngan, tinh Quang Tri (trudc thudc
dia phan xa Kim Thay, huyén Lé Thuy, tinh Quang
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Binh ct1) 1a mot trong nhitng khu vie hiém hoi con
bado ton nguyén ven dién tich rimg kin thuong
xanh mua 4m 4 nhiét doi viing thap voi tong dién
tich 1a 22.595,94 ha. Toan bo khu vuc la ving
thuong nguon cta song Long Pai va song Kién
Giang (hai nhanh cta séng Nhat Lé) 1a mot trong
nhitng song l6n nhat tinh Quang Binh (nay 1a tinh
Quang Tri). Trong khu vuc nay rat nhiéu khe sudi
nho ching chit tao thanh 2 hé song sudi chinh la
hé song Sa Ram va Khe Bang. Hé Sa Ram goém
nhiéu suéi 16n d6 vé nhu: Sudi Vang, Khe Bung,
sudi Sa Ram. Hé Khe Bang ciing gom nhiéu sudi
lon nhu: An Bai, Rao Chan va Khe Bang. Cac song
sudi trong khu vuc thuong ngan, c6 do doc 1om,
thuong gay la va lam sat 1 dat.

Mic du c6 tiém nang lon, cac nghién ctu vé
thanh phan loai c4 tai Khu DTTN DPong Chau -
Khe Nuoc Trong con rat han ché va chua c6 mot
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khao sat toan dién nao duogc thuc hién. Cac nghién
ciu trudc day & cac luu vge song lan can nhu:
Song Nhat Lé va song Gianh da ghi nhan lan luot
76 va 157 loai c4, bao gdbm: Nhiéu loai co gia tri
kinh té va bao ton, duoc cong bo bdi Nguyén Xuan
Huan va Nguyén Thi Hanh (2015) [1], Vo Van Phu
va cs (2015) [2], Nguyén Xuan Huan va Nguyén
Thanh Nam (2017) [3], déng thoi ghi nhan nhimg
phat hién moéi cho khu heé ca Viet Nam [4 - 8]. Diéu
nay cho thdy, tiém nang da dang sinh hoc cao cta
khu vuc mién Trung ndi chung va tinh cép thiét
cua viéc m¢ rong nghién ctu sang cac thay vuc
nguyén sinh nhu & Khu DTTN Dong Chau - Khe
Nudc Trong.

Trong béi canh nguodn tai nguyén ca nudc ngot
¢ Viet Nam dang doi mat voi nguy co suy giam
nghiém trong do khai thac qua muc, 6 nhiém moi
truong, suy thodi sinh canh va tac dong ctia bién doi
khi hau, viéc tién hanh cac nghién ctru co ban nham
ghi nhan va danh gia thanh phan loai tai cac khu
bao ton 1a hét strc can thiét. Nghién cttu nay duoc
thuc hién nhdm cung c4p nhimg dan liéu khoa hoc
dau tién, c6 hé thong vé thanh phan loai ca tai cac
thy vuc suoi thuoc Khu DTTN Dong Chau - Khe
Nudc Trong. Két qua nghién citu sé gép phan bé
sung co s& di lieu vé da dang sinh hoc cta Viet

Nam, dong thoi cung cip co s& khoa hoc quan
trong cho cong tac quan ly, bdo ton va khai thac
bén vimg ngudn tai nguyén ca tai dia phuong.

2. PHUONG PHAP NGHIEN CUU

Hai dot khéo sat thuc dia va thu mau ca duoc
tién hanh tai cac sudi thuoc Khu DTTN Dong
Chau - Khe Nuoc Trong, tuong tng 2 mua Khac
nhau: Dot 1 tir ngay 16 dén 20 thang 11 nam 2024
(mua kho) va dot 2 tir ngay 10 dén 16 thang 6 nam
2025 (mua mua). Cac mau vat duoc thu truc ti€p
tai hién truong bang nhiéu loai ngu cu khac nhau
nhu: Chai, vot tay, lu6i chan, bay long va cau tay.
bé mé rong pham vi va so6 luong mau thu thap,
nghién ctu da hop tac véi nguoi dan dia phuong
dé danh bat tai cac doan da duoc chi dinh trong
khu vue nghién ctru. Vi tri chi tiét ctia cac diém thu
mau duoc trinh bay trong bang 1 va hinh 1. Sau
khi thu thap, cac mau ca duoc gitt song hodc bao
quan tam thoi trong da lanh. Tai hién truong, mau
ca duoc chup anh, ghi nhan trudc khi xir 1y va dinh
hinh. Cac mau vat sau d6 duoc c6 dinh trong dung
dich formalin 8 - 10% va van chuyén vé Phong Sinh
thai Moi truong, Vién Sinh hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam dé tién hanh
phan tich va dinh loai.

Béang 1. Danh sich cic diém khao sat thu mau & khu vuec nghién ctru

Toa do
TT Ky hiéu biém khao sat
N E
1 M1 Khe Vang 16°57°32.14" 106°385.79"
2 M2 Khe Nudc Trong | 16°58'21.37" 106°39’30.97"
3 M3 Khe Dan 17° 0°31.15" 106°38’1.67"
4 M4 Khe Le 16°5854.51" 106°36’42.67"
) M5 Khe Rong 17° 3’35.68" 106°45°9.41"
6 M6 Suoi Ban Mit 17° 2°37.54" 106°40’46.69"
7 M7 Suoi Bai ban 16°57°56.02" 106°36’1.28"
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Mau vat duoc phan tich va dinh loai dua vao
dac diém hinh thai ngoai theo huong dan cua
Nguyén Vian Hao va Ngo Sy Van (2001) [9]. Viec
dinh tén khoa hoc chut yéu dua vao cac tai liéu cia
Kottelat (2001) [10], Nguyén Van Hao va Ngo Sy
Van (2001) [9], Nguyén Van Héao (2005a, 2005b)
[11, 12], Serov va cs (2006) [13], So va cs (2018)
[14], Suvarnaraksha va Utsugi (2023) [15] va duoc
kiém tra tén khoa hoc céc loai c4 theo Fricke va cs
(2025) [16], Froese va Pauly (2025) [17]. Danh

Dong Chau
Khe Nude Trong

sach cac loai ca duoc sip xép theo hé thong cta
Eschmeyer (1998) [18] dwa theo phién ban dién
tlr cap nhat cia Van der Laan va cs (2025) [19].
Ten tiéng Viet (tén phé thong) duoc xac dinh
cht yéu theo céc tai liéu ctia Bo Thiy san (1996)
[20], Nguyén Van Hao va Ngo Sy Van (2001) [9],
Nguyén Van Héao (2005a, 2005b) [11, 12]. Panh
gia bac phan hang va tinh trang bao ton cua cac
loai theo IUCN (2025) [21], Sach Do Viét Nam
(2024) [22].

Bien Dong

(Viét Nam)

Tinh Quang Tri

10 I(ITI

Hinh 1. So d6 cac diém khao sat thu mau & khu vuec nghién ctru

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phén loai va tinh da dang cta khu
héca

Két qua phan tich cac mau vat va hinh anh thu
duoc trong 2 dot thuc dia nam 2024 va 2025 tai cac
sudi thuoc Khu DTTN Dong Chau — Khe Nudc
Trong da ghi nhan va xac dinh 42 loai ca thudc 38
giong, 20 ho va 7 bo (Bang 2, 3). Trong do, da
dang nhat 1a bo ca chép (Cypriniformes) véi 22
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(Nguon Google Earth)

loai (chi€m 52,38% tong s6 loai), 6 ho (30,0% téng
s6 ho) va 21 giong (55,26% téng s6 giong). Tiép
dén 1a bo ca ro dong (Anabantiformes) véi 8 loai
(19,05%), 3 ho (15,0%) va 5 giong (13,16%); bo ca
nheo (Siluriformes) v6i 5 loai (11,9%), 5 giong
(13,16%) va 4 ho (20%); bo ca bong (Gobiiformes)
c6 3 loai (7,14%), 3 ho (15,0%) va 3 giong (7,89%).
Cac bo con lai chi c6 tir 1 - 2 loai (chiém tir 2,38 -
4,76 (Bang 3).
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Bang 2. Thanh phan loai c4 sudi & Khu DTTN Pong Chau - Khe Nuéc Trong

TT Tén khoa hoc Ten tiéng Viet Mau | IUCN | SBVN
I | OSTEOGLOSSIFORMES BO CATHAT
LAT
(1) | Notopteridae Ho ca that 1at
1 | Notopterus notopterus Pallas, 1769 Ca that lat M LC
II | CYPRINIFORMES BO CA CHEP
(2) | Cyprinidae Ho ca chép
2 | Barbodes semifasciolatus (Giinther, 1868) Ca dong dong M LC
3 Carassioides acuminatus (Richardson, 1846) | Carung M LC
4 Carassius auratus Linnaeus, 1758 Ca diéc A LC
5 Cyprinus rubrofuscus Lacepéde, 1803 Ca chép A LC
6 ggzjgz, qlzéz;z;i,fbinbensis (Nguyen, Le & C4 x4m hoa M DD
7 | Mystacoleucus cf. lepturus Ca vay xuoc M
8 | Osteochilus salsburyiNichols & Pope, 1927 | C4 dam dat M LC
9 | Poropuntius deauratus (Valenciennes, 1842) | Ca héng nhau M EN VU
10 | Scaphostoma geriachi (Peters, 1881) C4 sinh M NT
11 | Scaphostoma cf. meridionale Ca sinh nam M
(3) | Danionidae Ho ca long tong
12 | Esomus metallicus Ahl, 1924 Calong tong LC
13 | Rasbora steineri Nichols & Pope, 1927 Ca mai soc bén M LC
(4) | Xenocyprididae Ho ca nhang
14 | Aphyocypris normalis Nichols & Pope, 1927 gizlgim sudi lung M
15 | Hemiculter leucisculus (Basilewski, 1855) Ca muong xanh M LC
16 | Opsariichthys bidens Giinther, 1873 Ca chao LC
181
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TT Ten khoa hoc Ten tiéng Viét Mau | IUCN | SBDVN
(5) | Gobionidae Ho ca duc

17 Microphysogobio kachekensis (Oshima, C4 duc danh M LC

1926)

18 | Squalidus wolterstortfi (Regan, 1908) Ca duc trang M LC
(6) | Cobitidae Ho ca chach

19 | Cobitis laoensis (Sauvage, 1878) Ca chach hoa lao M LC
20 | Misgurnus anguillicaudatus (Cantor, 1842) Ca chach bun LC
(7) | Nemacheilidae Ho c4 chach sudi

21 | Micronemacheilus cruciatus (Rendahl, 1944) | Ca chach da nho M LC
22 | Schistura sp. Ca chach suoi

93 gﬁaec"zayt’]i];z;z })fs taeniatus (Pellegrin & Ci chach cat M LC
I | SILURIFORMES BO CANHEO

(8) | Clariidae Ho ca tre

24 | Clarias fuscus Lacepede, 1803 Catré den M LC
(9) | Bagridae Ho calang

25 | Hemibagrus centralus Mai, 1978 giring mién M bD
26 | Tachysurus virgatus (Oshima 1926) Cabo M DD
(10) | Siluridae Ho ca nheo

97 g‘zgﬁcwptis cochinchinensis (Valenciennes, C4 théo M LC
(11) | Sisoridae Ho ca chién sudi

28 | Glyptothorax sp. Ca chién suoi M

IV | SYNBRANCHIFORMES EI%gA MANG
182
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TT Tén khoa hoc Ten tiéng Viet Mau | IUCN | SBVN
(12) | Synbranchidae Ho mang lién

29 | Monopterus albus (Zuiew, 1793) Luon déng A LC
(13) | Mastacembelidae Ho ca chach song

30 | Mastacembelus armatus (Lacepéde, 1800) Ca chach song M LC

V | CICHLIFORMES BO CAHOANG

bE

(14) | Cichlidae Ho ca r6 phi

31 | Oreochromis niloticus (Linnaeus, 1758) Ca ro phi van A LC
VI | ANABANTIFORMES BO CARO DONG
(15) | Anabatidae Ho ca ro dong

32 | Anabas testudineus (Bloch, 1792) Caro dong A LC
(16) | Osphronemidae Ho ca siac

33 | Betta prima Kottelat, 1994 Cathiata M LC
a4 ﬁl;c(‘;gso;éz(z)sz erythropterus Freyhof & Ca cir den M DD
35 | Macropodus opercularis (Linnaeus, 1758) Ca duéi co thuong LC
36 | Trichopodus pectoralis (Regan, 1910) Ca sac ran LC
37 | Trichopodus trichopterus (Pallas, 1770) Ca sac buém M LC
(17) | Channidae Ho ca qua

38 | Channa limbata (Cuvier, 1831) Ca chuoi suoi

39 | Channa striata (Bloch, 1793) Caloc M LC
VI | GOBIIFORMES BO CABONG
(18) | Eleotridae Ho ca bong den

40 | Eleotris melanosoma Bleeker,1852 Ca bong den 16n M LC
(19) | Gobiidae Ho c4 bong tring
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TT Ten khoa hoc Ten tiéng Viét Mau | IUCN | SBDVN
41 | Glossogobius giuris (Hamilton, 1822) Ca bong cat trang M LC
(20) | Oxudercidae Ho ca bong dtra

42 | Rhinogobius sp. Ca bong da M

Ghi chu: M. mau vat; A: anh chup; IUCN: Theo Danh Iluc Po IUCN (2025); SDVN: Theo Sich Do
Viét Nam (2024). Phan hang: EN (Nguy cap); VU (Sé nguy cap); NT (Gan bi de doa); LC (It lo ngai); DD

(Thiéu dan liéu).

Su da dang vé ciu triac & cac taxon phan loai
trong (Bang 2, 3) cho thay:

- Taxon bo: Trong 7 bo, da dang nhat 1a bo ca
chép (Cypriniformes) voi 6 ho, chiém 30,0% tong so
ho; ti€p dén 1a bo ca nheo (Siluriformes) voi 4 ho,
chiém 20,0% téng s6 ho. Cac by ca ro dong

(Anabantiformes) va b6 ca bong (Gobiformes) cling
¢6 3 ho, chiém 15,0% téng s6 ho. Cac bo con lai la
bo mang lién (Synbranchiformes) c6 2 ho (chiém
10,0% téong s6 ho), bdo ca that lat
(Osteoglossiformes) va by ca hoang dé
(Cichliformes) chi c6 1 ho ( chiém 5,0% tong so ho).

Bang 3. S6 luong va ti 1& % cac ho, giong, loai c6 trong cac bo

So6 luong va ty lé
STT Teén bo Ten Viét Nam
Ho | % | Giong % Loai %
1 Osteoglossiformes | B0 ca that lat 1 5,0 1 2,63 1 2,38
2 Cypriniformes Bo ca chép 6 30,0 21 55,26 22 52,38
3 Siluriformes Bo ca nheo 4 20,0 5 13,16 5 11,90
4 Synbranchiformes | Bo mang lién 2 10,0 2 5,26 2 4,76
5 Cichliformes Bo cahoang dée | 1 5,0 1 2,63 1 2,38
6 Anabantiformes Bo caro déng 3 15,0 5 13,16 8 19,05
7 Gobiiformes B0 ca bong 3 | 15,0 3 7,89 3 7,14
Téng cong 20 | 100 38 100 42 100

- Taxon ho: Pa dang nhat 1a ho ca chép
(Cyprinidae) voi 9 giong, chiém 23,68% téng s6 giong.
Tiép dén 1 cac ho nhw: Ho ¢4 nhang
(Xenocyprididae), ho ca chach su6i (Nemacheilidae),
ho ca sac (Osphronemidae) déu co6 3 giong (7,89%
téng sO giong). Cac ho con lai chi co tir 1 - 2 gidong.
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- Taxon giong: Pa dang nhat vé bac giong 1a
cac giong giong ca sinh (Scaphostoma), giong ca
co (Macropodus), giong ca sic (Trichopodus) va
giong ca chuoi (Channa) c6 2 loai chiém 4,76%
téng so loai; cac giong con lai chi c6 1 loai chiém
2,38% tong so6 loai.
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3.2. Tinh chit khu hé c4 sudi & khu vuc
nghién ctru

Trong so cac loai ghi nhan duoc & khu vuc
nghién ctu, co6 2 loai cé tén trong Danh luc Do
IUCN (2025) [21] gom: Ca héng nhau
(Poropuntius deauratus) & muc Nguy cap (EN);
loai ca sinh (Scaphostoma gerlachi) duoc xép &
mtuc Gan bi de doa (NT) trong Danh luc d6 IUCN
(2025) [21] vo6i tén khoa hoc la Onychostoma
gerlachi Nhom thiéu dan lieu (DD) gom 4 loai: Ca
xam hoa (Devario quangbinhensis), c4 lang mién
trung (Hemibagrus centralus), ca bo (Tachysurus
virgatus) va ca co den (Macropodus
erythropterus). Phan 16n cac loai con lai duoc
danh gia & muc It quan tam (LC). Chi c6 mot loai
duoc ghi nhan trong Sach Do Viéet Nam (2024)
[22] 1a c4 héng nhau (Poropuntius deauratus),
duoc xép & muc Sé nguy cap (VU).

Khu vuc nghién ctu ghi nhan tong cong 42
loai ca, trong d6 41 loai ban dia va chi 1 loai ngoai
lai (Ca ro phi van - Oreochromis niloticus). Loai
ngoai lai nay da xuat hién kha phé bién trong tu
nhién, dat ra nguy co canh tranh thic an va noi
sinh song voi cac loai ban dia.

Khu vuc nay ciing ghi nhan mot s6 loai dac
httu cia Viet Nam nhu: C4 ling mién Trung
(Hemibagrus centralus), ca chach su6i nho
(Micronemacheilus cruciatus)y va ca théo
(Pterocryptis cochinchinensis). Bén canh do,
nhiéu loai c6 pham vi phan bo rong hon, trai dai
dén Lao, Campuchia, Thai Lan, hoidc khu vuc phia
Bac Viét Nam va Nam Trung Qudéc.

Trong téng s6 42 loai da thu thap duoc, co 5
loai chua thé dinh danh toi don vi loai do thiéu tai
lieu tham khao va mau vat so sanh. Céac loai nay
bao gom: Mot loai ca bong da (Rhinogobius sp.)
thuoc ho Gobiidae, ca chién sudi (Glypfothorax
sp.) thudc ho Sisoridae, ca chach suéi (Schistura
sp.) thuoc ho Nemacheilidae, Ca vay xudc
(Mystacoleucus cf. lepturus) va ca sinh
(Scaphostoma cf. meridionale) thuoc ho
Cyprinidae.

Vé diac diém sinh thai, quan xa ca tai day
phan anh ro dic tinh cta sinh canh sudi nuéc
chay (dong chinh va cac nhanh phu ctia suéi).
Cac loai c4 song & noi c6 dong chay manh
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(thuoc cac ho Nemacheilidae, Gobiidae) thuong
c6 than hinh thon dai, phat trién giac bam hoac
miéng & vi tri bung dé bam chac vao nén da,
thttc an cht yéu la tdo bam va dong vat phu du.
O nhtng khu vuc dong chay cham hon, xuit
hién cac loai thuéc ho Cyprinidae, Channidae,
Bagridae va Clariidae.

4. KET LUAN

Nghién cttu tai Khu DTTN Dong Chau — Khe
Nuoc Trong da ghi nhan duoc tong cong 42 loai
ca, thuoc 38 giong, 20 ho va 7 bo. Trong dd, bo ca
chép (Cypriniformes) 1a nhom chiém wu thé véi 22
loai, twong duong 52,38% téng s6 loai duoc phat
hién. Khu vuc nay c6 y nghia dac biét quan trong
vé mat bao ton, thé hién qua su hién dién cta 2
loai trong Danh luc B6 IUCN (2025), 1 loai trong
Sach bo Viet Nam (2024) va 3 loai ddc hitu cua
Viet Nam. Mot phat hién dang quan tam 1a su xuat
hién phé bién cta loai ngoai lai c4 ro6 phi van
(Oreochromis niloticus) trong hé thong thay vuc
te nhién, diéu nay co6 thé tiém 4n nhimg nguy co
doi voi hé sinh thai ban dia. Két qua nghién ctu
khong chi b6 sung dit lieu quy gia vé thanh phan
loai c4 nudc ngot & Viet Nam, ma con cung cap co
s& khoa hoc virng chac cho cac chién luoc bao ton
va quan ly bén vitng nguédn tai nguyén thdy sinh
tai khu vuc nay.
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STREAM FISH SPECIES COMPOSITION IN DONG CHAU - KHE NUOC TRONG NATURE
RESERVE, QUANG TRI PROVINCE

Nguyen Dinh Tao"2, Dang Van Dong"?, Le Hung Anh"?

!Institute of Biology, VAST

?Gradute University of Science and Technology, VAST
Abstract

The Dong Chau - Khe Nuoc Trong Nature Reserve is located in Kim Ngan commune, Quang Tri
province. With a total area of nearly 22,596 hectares, it encompasses the headwaters of the Long
Dai and Kien Giang rivers. Through two field surveys conducted between 2024 and 2025, the
study recorded 42 fish species belonging to 38 genera, 20 families, 7 orders. The Cypriniformes
order was dominant with 22 species (accounting for 52.38% of the total species). The fish fauna
here holds significant conservation value, including: 2 species listed in the IUCN Red List (2025):
The Poropuntius deauratus (Endangered - EN) and Scaphognathus gerlachi (Near Threatened -
NT); 1 species listed in the Vietnam Red Data Book (2024): Poropuntius deauratus (Vulnerable -
VU); 3 species endemic to Vietnam: The Micronemacheilus cruciatus, Hemibagrus centralus,
Pterocryptis cochinchinensis. A notable finding was the widespread presence of the non-native
Nile Tilapia (Oreochromis niloticus) in natural water bodies. These research results provide
important additional data on the diversity of freshwater fish species in Vietnam and serve as a
scientific basis for the conservation and sustainable management of aquatic resources in the
area.

Keywords: Stream fish species, ichthyofauna, Dong Chau - Khe Nuoc Trong, Quang 111,
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NGHIEN CUU ANH HUONG CUA THO1 GIAN THUY PHAN
PROTEIN BANG ENZYME PAPAIN BEN CHAT LUONG
BOT DAM VA BOT KHOANG TU DAU VA
PHU PHAM CA HOI (Salmo salan

Truong Thi Mong Thu?, Lé Thi Minh Thay® "
"Truong Thuy sdn, Pai hoc Can Tho
"Email- ltmthuy@ctu.edu.vn

TOM TAT

Nghién cttu duoc thuc hién nham so sanh chat luong bot dam thiy phan va bot khoang tir dau va
phu pham c4 héi (Salmo salar) bang enzyme papain thong qua 2 noi dung: Anh huong caa thoi
gian thiy phan protein bing enzyme papain dén chat luong bot dam va bot khoang tir (i) dau ca
hoi va (ii) phu phdm ca hoi. Két qua cho thay, dau ca hoi duoc thity phan voi enzyme papain nong
do 2% trong 10 gi¢ cho dich dam thiy phan cé hiéu suat thiy phan 30,4%, ham lwong dam amin
4,90 g/L va bot dam thay phan c6 diém cam quan, hiéu suat thu hoi, ham luong protein hoa tan,
DPPH lan luot 1a 19,4 diém; 11,9%; 59,2%; 52,8% va bot khoang c6 ham luong khoang, do hoa tan,
hiéu suat thu hoi, ham lwong canxi 1an luot 1a 96,2%; 58,7%; 42,0%; 34,3 g/100 g. Phu phdm c4 hoi
duoc thiy phan voi papain trong 10 gio cho dich dam thiy phan c6 hiéu suat thay phan 20,3%,
ham luong dam amin 7,47 g/L va bot dam thtly phan cé diém cam quan, hiéu suat thu héi, ham
luong protein hoa tan, DPPH lan luot 1a 19,1 diém; 13,6%; 43,5%; 39,7% va bot khoang c6 ham
luong khoang, do hoa tan, hiéu suat thu hoi va ham luong canxi 1an luot 1a 96,6%; 51,1%; 26,5%;

37,3g/100 g.

Tt khéa: Bot dam, bot khodng, papain, c4 hoi, thiy phan.

1. BAT VAN BE

C4 hoi 1a nguén thuc phdm giau cac chat dinh
duong, vitamin, khoang chat va thuong duoc st
dung d@é ché bién cac mat hang nhu c4 hoi fillet
dong lanh, sashimi.. Tuy nhién, hon 60% phu
phdm gom: Da, dau, vay, xuong duoc loai ra trong
qua trinh ché bién [1], nhitng thanh phan phu
phdm nay chira ham luong protein twong déi cao,
la nguén nguyeén liéu tiém niang dé san xuat bot
dam thay phan [2]. Bén canh d6, phu phiam ca
chtta mot luong canxi va photpho dang ké, duoc
xem nhu nguén nguyén liéu tiém nang dé san xuat
bot khoang giau canxi [3].

Theo Duong Thi Huong Giang va cs (2006)
[4], papain 1a mot enzyme duoc chiét xuat tir ma
cua qua du du xanh. Enzyme hoat dong & pH kha
rong (pH 3,5 - 8,0), tuy thudc vao co chat va nhiet
do thich hop 1a 50 - 57°C. Nhan thay tiém nang to
lom tir cac ngudn phu pham thiy san, da c6 nhiéu
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nghién cttu thu héi dich dam khi thtty phan phu
phdm bang enzyme khac nhau. Nghién cttu tan
dung xuong ca thac lac com (Chitala chitala) dé
san xuat bot dam va bot khoang bang phuong
phap thuy phan enzyme v6i néng d6 enzyme la
0,3%, thiy phan trong 24 gio, sy & nhiét do 60°C
[5]. Nghién cttu san xuat bot dam va bot canxi tir
xuong ca tra (Pangasianodon hypophthalmus)
bang phuong phap thiy phan enzyme véi nong do
enzyme tegalase la 0,1%, thity phan trong 24 gio,
nhiét do sdy 1a 60°C [6]. Tuy nhién, chua c6 nhiéu
nghién ctu san xuat bot dam va bot khoang tir dau
va phu phdm c4 hoi (Salmo salar) bang enzyme
papain. Vi vay, “Nghién cuu anh huong cua thoi
gian thuy phan bang enzyme papain dén chat
lirong bot dam va bot khodng tir dau va phu pham
cd hoi (Salmo salar)” duoc thuc hién 1a rat can
thiét, nham xac dinh thoi gian thiy phan thich hop
cho qua trinh thay phan dau va phu phidm ca hoi
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bang enzyme papain theo dinh huéng san xuat san
phdm bot dam thdy phan va bot khoang nham tao
ra san pham c6 gia tri kinh t€ cao, ddm bao chat
luong, déng thoi gép phan nang cao gia tri kinh té
ctia phu phdm ca hoéi, giam thiéu 6 nhiém moi
truong.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Pau va phu phdm c4 hoi (gdm dau va xuong)
dong lanh duoc thu mua tai co sé Dao hai san
(thanh pho Hé6 Chi Minh). Nguyén liéu con dong
duoc cho vao thung x0p va van chuyén vé phong
thi nghiém khong qua 4 gio dé dam bao nguyén
liéu van con lanh. Dau ca héi duoc loai bé mat,
mang, rira sach nhét va mau con ¢ dong bang
nudc mudi pha loang 0,5%. Phu pham c4 hoi gdém:
Pau va xuong, bd mat, mang cua dau va loai bo
than ctia phan xuwong ca hoi, sau d6 duoc ria
bang nudc sach. Sau khi xt Iy dau va phu phdm,
ca héi duoc bao quan dong ¢ nhiét do -20 + 2°C.
Khi tién hanh thi nghiém, dau va phu phidm sé
duoc ra dong, cat nho va xay bang may xay cong
nghiép.

Papain 1a protease duoc san xuat boi Merck -
Dirc, 14 enzyme chiu duoc nhiét do twong doi cao.
Papain thuong mai c6 hoat tinh > 2,0 mAsonU/mg
(co chat hemoglobine, pH = 6, nhiét do khoang
35,5°C [4].

2.2. Phuong phap thi nghiém

2.2.1. Thi nghiém 1. Anh huong cua thot gian
thuy phan protein bang enzyme papain dén chat
Irong bot dam va bot khodng tir dau c4 hoi

Mo ta thi nghiém: Thi nghiém dugc tién hanh
voi 1 nhan t6 1a thoi gian thay phan thay déi lan
luot 1a: 2, 4, 6, 8, 10, 12 gi¢, 6 nghiém thuc va lap
lai 3 1an, 18 mau, khéi luong méi mau 1a 200 g. Dau
ca hoi duoc xtr Iy nhu & muc 2.1 va tién hanh thay
phan voi ndong do enzyme papain 1a 2%, nhiét do
thay phan la 55°C, pH nguyén liéu, ti 1é nguyén
lieu : nuoc 1a 1: 0,5 (w/v) [7]. Sau thiy phan, tién
hanh bat hoat enzyme & 95 C trong 3 phut, loc thu
ba dau, thu dich loc.
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Dich loc duoc ly tam 4.000 vong/phut trong 30
phut & 4°C thu dugc dich dam thay phan, phan ran
va lipid. Tién hanh phan tich hiéu suat thiy phan
(%), ham lwong dam amin (g/L) cta dich dam thay
phan. Dich dam thty phan duwoc sy dong kho thu
bot dam thiy phan va phan tich ham luong protein
hoa tan, gia tri cAm quan va hiéu suat thu hoi cua
bot dam.

Ba dau duoc chia thanh 2 phan bang nhau:
Phan 1 duoc xac dinh thanh phan héa hoc nhu ham
luong protein, lipid, khoang. Phan 2 duoc dem rtta
qua 2 lan nudc sach, mdi lan rira véi 300 - 400 ml
nudc roi khudy déu trong 2 - 3 phut, dé rao trong 10
phut va say 60°C trong 4 gio, sau d6 nung & 800°C
trong 8 gio thu bot khoang [6]. Bot khoang duoc
phan tich hiéu suat thu héi, ham luong khoang, do
hoa tan ctia bot khoang va do mau.

Sau khi phan tich cac chi tiéu trén, chon ra
mau tot nhat voi thoi gian thay phan thich hop
duoc phan tich ham luwong canxi cia bot khoang va
bot dam duoc phan tich hoat tinh chong oxy héa
(DPPH) va do mau sac.

222 Thi nghiém 2: Anh huéng cia thoi gian
thuy phan protein bang enzyme papain dén chat
Trong bot dam va bot khodng tir phu pham cd hoi

Mo ta thi nghiém: Thi nghiém duoc tién hanh
voi 1 nhan t6 1a thoi gian thay phan thay déi lan
luot 1a: 2, 4, 6, 8, 10, 12 gi¢, 6 nghiém thuc va lap
lai 3 14n, 18 mau, khéi lvong moéi mau 1a 200 g. Phu
pham c4 hoi gom dau va xuong duoc xtt ly nhu &
muc 2.1 va thay phan véi thoi gian nhu bo tri thi
nghiém. Cac thong s6 co dinh trong qua trinh thiy
phan tuong tu thi nghiém 1. Sau thay phan, tién
hanh bat hoat enzyme, loc va ly tdm nhu thi
nghiém 1 dé thu ba phu phdm, thu dich loc.

Ba phu ph4m ca hoi va dich loc duwoc tién hanh
cac cong doan tiép theo tuong tu nhu thi nghiém 1
dé thu duoc bot dam va bot khoang tir phu phidm
ca hoi. Cac chi tieu phan tich tuong tu nhu thi
nghiém 1.

Sau khi phan tich cac chi tiéu trén, chon ra
mau t6i wu dwoc phan tich ham luong canxi cia
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bot khoang va bot dam dugc phan tich hoat tinh
chong oxy héa (DPPH) va do mau sic.

2.3. Phuong phap phan tich va xtt Iy s6 liéu
2.3.1. Chi tiéu va phuong phap phan tich

Thanh phan hoéa hoc (do 4m, protein, lipid,
khoang) duoc xac dinh theo AOAC (2016) [8].
Phan tich ham luong 4m bang phuong phap siy,
ham luong khoang bang phuong phap nung, ham
luong dam téng bang phuong phap Kjlehdanl, ham
luong lipid bang phuong phap Soxhlet. Xac dinh
ham lwong canxi cta bot khoang theo AOAC
(2016) [8]. Xac dinh ham lwong dam amin cta dich
dam thay phan bang phuong phap nito fomol theo
TCVN 3708:1990 [9].

Xac dinh do hoa tan cta bot khoang bang
phuong phap loc [3]. Can D g bot khoang hoa tan
voi 20 mL nuoc cat, khudy déu trong 24 gio & nhiét
do phong. Tién hanh loc dung dich bang gidy loc,
sau do gidy loc duoc say dén khoi luong khong
doi, can dé xac dinh khoi luong mau khong tan
(©), tlr @6 suy ra duoc do hoa tan T (%) theo cong
thie: T = 25+ 100

Xac dinh ham luong protein hoa tan cta bot
dam theo phuwong phap ctia Lowry va cs (1951)
[10]. Lay 0,5 mL dich protein hoa tan da pha loang
cho vao 6ng nghiém, thém 2 mL dung dich thudc
tht C, lac déu va dé yén trong 10 phut. Sau do,
thém vao hon hop trong 6ng nghiém 0,5 mL folin 1
N liac déu va dé yén trong bong toi 30 phut. Xac
dinh tri s6 mat d6 quang hoc (OD) ctia dung dich
0 budc song 750 nm.

Po mau bang thiét bi do mau (PCE - CSM 2,
Trung Quéc) voi hé mau CIE bing dén D65, cac
gia tri L* (dai dién cho d¢ sang ctia san pham, tix 0
- 100 tuong ung tir mau den dén mau trang), a*
(mau d6 dén mau xanh 14 ) va b* (mau vang dén
mau xanh da troi).

Xac dinh hiéu suat thu héi ctia san phdm bang
cong thuc H1 = (Y/X) x 100%. Trong d6: Y (g) la
khoi luong bot dam thu duoc sau say dong kho; X
(2) 1a khéi lvong mau dem thiy phan.

X4c dinh hiéu suat thu héi sau nung (H2) cta
bot khoang bang phuong phap can véi cong thirc
H2 = (X2/Y2) x 100. Trong do: H2 (%) 1a hiéu suat
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thu hoi ctia san phdm bot khoang sau khi nung; Y2
(2) 1a khoi luong mau trueoc khi nung; X2 (g) 1a
khoi luong mau bot khoang thu duoc sau khi
nung.

Xac dinh hiéu suat thay phan - DH (%) bang
phuong phap OPA (o-phthalaldehyde), dua trén
nguyén tic cdc nhom amin ctia axit amin hodc
peptide phan tng véoi Ortho-phthaldialdehyde véi
st c60 mat cua -SH cua dithiothreitol hoac
mercaptoethanol sé tao ra hop chat c6 kha nang
hap thu & budc song 340 nm [11]. Cong thic: DH
(%) = (h/htot)*100. Trong d@6: h = [(Serine- NH2)-
Bl/a; Serine-NH2 = [(Cs x d x V)/(M x P)]; Cs =
[(ODs - ODo) x 0,9515]/(ODSD-ODo); véi Htot, a
va B 1a 8,6; 1,0; 0,4 cho nguyén liéu ca; d 1a do pha
loang mau; V 1a khéi luong dich thay phan (g); M
la khoi luong nguyén lieu va nuéc trude khi thay
phan (g); P 1a ham luong protein trong nguyén liéu
xuong ca hoi (%); ODs, ODo va ODSD la do hap
thu ¢ 340 nm cta mau dich dam, mau khong va
mau chudn serine.

Hoat tinh chong oxy héa (DPPH, %) duoc xac
dinh theo phuong phap duoc mo ta boi Klompong
va cs (2007) [12]. Pha dung dich DPPH 0,2 mM:
Can 000394 g DPPH (1,1-diphenyl-2-
picrylhydrazyl) pha trong 50 mL methanol. Mau
thi nghiém: Cho 4 mL dung dich thiy phan (nong
do protein 40 mg/mL) vao cac 6ng nghiém, bd
sung thém 1 mL 1,1- diphenyl- 2- picrylhydrazyl
(DPPH) nong do 0,2 mmol L-1 DPPH duoc pha
trong dung dich methanol. Hén hop duoc lic déu
va dat trong mot phong t6i 30 phut va xac dinh
bang phuong phap quang phé & budc séng 517
nm. Mau tring thay DPPH bing methanol. Trong
do, As la do hap thu quang hoc & budc song 517
nm ctia mau dich dam thdy phan; Ao 1a do hap thu
quang hoc & budc séng 517 ctia mau trang duoc
thé hién qua cong thic: DPPH (%) =(1 — ﬁ ) + 100

Phan tich cdm quan bang phuong phéap cho
diém boi hoi dong cdm quan gém 5 thanh vién.
Cam quan vién duoc yéu cau danh gia tiéu nhu:
Mau sdc, mui, vi va trang thai duoc mo ta trong
bang mo ta san phdm duoc xay dung theo TCVN
3215:1979 [13].
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2.3.2. Phuong phap xuit Iy so liéu

Dt liéu thu thap duoc xt ly bang phan mém
Microsoft Excel 2013 dé tinh toan gia tri trung
binh va do léch chuén. Phan tich thong ké va danh
gia su khac biét gitta cac nghiém thic trong cung
mot thi nghiém duoc thuc hién bang phan mém
SPSS 20.0, ap dung phuong phap phan tich

phuong sai (ANOVA) va kiém dinh Duncan (p <
0,05) nham xac dinh su khac biét co y nghia gitta
cac trung binh nghiém thtec.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan héa hoc ctia dau va phu phdm
ca hoi

Bang 1. Thanh phan héa hoc co ban ctia ddu va phu phdm c4 héi

Nguyén liéu
Chi tieu (%)
bau ca hoi Phu phdm c4 hoi
bo 4m 60,3+ 0,71 61,3 +2,31
Khoang 8,81 +0,11 4,00 + 0,32
Protein 18,8 £0,78 13,1 £0,03
Lipid 11,8 £ 0,53 14,8 £ 1,95

Ghi chu: So' liéu diroc thong ké mo t4 dudi dang trung binh + do léch chuan (n=3).

Céc thanh phan héa hoc co ban cta nguyén
lieu nhu: Do 4m, protein, lipid, khoang cta dau va
phu phdm c4 hoi duoc phan tich 1am co s& dé co
bién phap xt Iy nham thu héi bot dam c6 chat
luong tot va hiéu suat thu hoi cao [14]. Két qua
phan tich thanh phan hoéa hoc ctia dau va phu
phdm c4 héi duogc thé hién & bang 1.

Bang 1 cho thdy, dau c4 héi chita ham luong
protein va khoang kha cao, tuong tng lan luot 1a
18,8% va 8,81%, doi voi phu phdm c4 héi thi ham
lwong protein va khoang la 13,1% va 4,00% tuong
ung. Ham luong protein tit phu phdm ca ciing cé
gi4 tri nhu protein tir co thit ca [15], vi vay can
duoc tan dung @€ san xuat bot dam va bot canxi co
chat luong cao nham gia ting gid tri ngudén phu
phdm nay [6]. D€ thuc ddy qua trinh thay phan
phan thit ca con lai trén phu phdm c4 nham muc

dich san xuat bot dam va bot khoang giau canxi,
tién hanh b6 sung enzyme papain dé qua trinh
thity phan protein dién ra mot cach tot nhat va
nang cao chat luong san pham.

3.2. Anh hudng cta thoi gian thiy phan
protein bang enzyme papain dén chat luong bot
dam va bot khoang tir dau c4 héi

321 Anh huéng cia thoi gian thiy phan
protein bang enzyme papain dén chat lrong bot
dam thiiy phan tir diu cd hoi

Ham luong dam amin, hiéu suét thuy phan,
ham luong protein hoa tan, diém cam quan, hiéu
suat thu héi bot dam thu duogc tir qua trinh thiay
phan protein tir dau ca hoi bang enzyme papain voi
thoi gian thily phan khac nhau dugc thé hién &
bang 2.

Béng 2. Anh hudng ctia théi gian thiy phan protein bang enzyme papain dén ham luong dam amin, hiéu
sudt thily phan, ham lrong protein hoa tan, diém cadm quan va hiéu suat thu héi bot dam
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Thoi gian Dam amin Hiéu suat thuy Ham luong protein .
(2i0) (2/L) phan (%) hoa tan (%) DTBCTL | HSTH (%)
2 4,43 +0,40* 16,7 £2,01* 46,8 + 2,04* 15,7 £0,35* | 8,50+0,13*
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4 9,25 + 0,49* 18,5 £ 2,80° 47,2 £ 4,15 16,0 £0,14* | 8,22 +£0,50"
6 5,60 + 0,99° 24,1+0,89 53,9 + 2,74 17,5+0,28" | 9,56 +0,57°
8 5,61 £0,02° 28,6 + 1,57 58,6 + 6,52° 18,4 +0,42° | 10,1 £0,21™
10 4,90 + 0,99" 30,4 +1,14¢ 59,2 + 2,65 19,4 +0,29 | 11,9+0,03
12 5,13 £ 0,81° 25,2 +2,38™ 55,0 +1,75" 17,6 +0,21° | 11,3+0,53

Ghi chu: S6'liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhitng chir cdi khac
nhau trong mot cot biéu thi sir khdc biét co y nghia thong ké (p < 0,05). DTBCTL: Diém trung binh co

trong lirong; HSTH: Hiéu suat thu hoi.

Bang 2 cho thay, khi thoi gian thily phan ting
tir 2 gio lén 10 gio thi hiéu suat thiy phan tang tie
16,7% lén 30,4%, tuy nhién ham luong dam amin
khac biét khong co y nghia thong ké. Thoi gian
thity phan phai dam bao dé enzyme c6 thé phan
cat cac lién két trong co chat, tao duoc san phdm
cudi cing mong muén [14]. Xu huéng nay kha
tuong dong vaéi két qua nghién citu cia Guérard va
cs (2001) [16] khi tang thoi gian thay phan sé thic
d4y qua trinh phan cat mach polypeptide manh me
dé tao thanh cac peptide ngin hon va cac amino
axit hoa tan trong dich thuy phan, dan dén hiéu
suat thuy phan ting. Bén canh d6, ham luong
protein hoa tan ctia bot dam thiy phan tang tw
46,8% lén 59,2%, hieu suat thu hoi bot dam ting tir
8,50% len 11,3% va diém cam quan tang tir 15,7
diém lén 19,4 diém khi thoi gian thdy phan tang tir
2 lén 10 gio. Két qua nay c6 thé ly giai, 1a do hiéu
suat thay phan ting tao ra nhiéu peptide ngin
mach va axit amin dé hoa tan vao dich dam thay
phan dan dén ham luong protein hoa tan cta bot
dam, hiéu suat thu hoéi bot dam va diém cam quan
taing [12]. Két qua nay ciing twong dong voi két
qua nghién ctru ctia Pinh Hitu Pong va Nguyén
Cong Binh (2022) [17], khi tang thoi gian thay

phan tir 1,5 1én 4 gio thi ham luong protein hoa tan
tang 1,31 lan so voi thoi gian ban dau thay phan.
Tuy nhién, khi tang thoi gian thay phan tir 10 gi¢
léen 12 gio thi hiéu suat thay phan giam tie 30,4%
xuéng 25,2% va diém trung binh c6 khoi luong
giam tir 19,4 diém xuong 17,6 diém, tuy nhién ham
luong dam amin va ham lugng protein hoa tan
khac bieét khong cé y nghia thong ké. Nguyén
nhan 1a do, khi co chat can thiy phan da thay phan
hét, qua trinh thiy phan két thuc, viéc kéo dai thoi
gian thiy phan khi co chat da hét thi cac san phdm
ctia qua trinh thity phan tiép tuc phan cat lam giam
hiéu suat thay phan [18].

T két qua trén cho thay, khi thity phan dau ca
hoi voi thoi gian 10 gio, nong do enzyme 1a 2% thi
cho hiéu suat thay phan, hiéu suat thu hoi bot
dam, ham luong protein hoa tan va diém cam quan
cao nhat.

322 Anh huéng cia thoi gian thiy phan
protein bang enzyme papain dén chat luong bot
khodng tir dau c4 hoi

Ham luong protein, ham luong khoang, ham
luong lipid ctia ba dau ca héi sau khi thily phan
protein bang enzyme papain theo thoi gian thay
phan khéac nhau duoc thé hién qua bang 3.

Bang 3. Ham luong protein, khoang, lipid (theo cin ban kho) ctia ba dau ca héi theo thoi gian

thiy phan bing enzyme papain
Thoi gian (gio) Protein (%) Khoang (%) Lipid (%)
2 36,6 +4,19° 23,9 +£2,99* 23,5+ 3,23
4 36,2 +4,83" 24,5 + 3,40° 23,7 +4,62°
6 34,9 +5,95* 27,4+ 228 23,9+5,17
8 35,5 +1,70° 27,8+ 2,98 21,7+ 2,35*
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10

32,2 +£1,03°

27,5 +2,84"

21,1 + 2,26°

12

33,3 +£1,99°

30,4 +3,35

20,6 + 2,37

Ghi chu: S6'lieu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhitng chir cdi khac
nhau trong mot cot biéu thi su khdc biét co y nghia thong ké (p < 0,05).

Bang 3 cho thay, khi tang thoi gian thuy phan
bang enzyme papain thi ham luong protein, lipid
trong dau c4 hoi gidm dan va ham luong khoang
c6 xu huong tang. Cu thé, khi ting thoi gian thuy
phan tir 2 - 12 gi¢ thi ham lugng protein giam ti
36,6% xudng con 33,3% va ham luong lipid giam tir
23,5% xuong con 20,6%, ham luong khoang tang
tir 23,9% lén 30,4%. Nguyén nhan la do, trong qua
trinh thay phan, phan thit trén dau ca héi bi cat
mach thanh céac chudi peptide mach ngin va axit
amin déng thoi nuwoc tw do trong nguyén liéu
ciing thoat ra mét phan lam ham luong protein

tréen ba dau ca hoi sau thay phan gidm va ham
lwong lipid trong co thit cting dwoc tach ra do sy
pha vo cdu triac mo nén ham luong lipid con lai
cling giam xudng. Bén canh d6, do nguyén liéu
mat nudc nén ham luong chat kho tiang, tuy nhién
ham lugng protein, lipid giam nén luong khoang
tang [19].

Anh huéng cta thoi gian thdy phan protein
bang enzyme papain dén do hoa tan, hiéu suat thu
hoi va ham luong khoang cta bot khoang tir dau
ca hoi duoc thé hién trong bang 4

Béng 4. Anh hudng ciia thoi gian thity phan protein biing enzyme papain dén @0 hoa tan, hiéu suét thu
hoi va ham hrgng khoang ctia bot khoang tir dau c4 hoi

Thoi gian (gio) Do hoa tan (%) Hiéu suat thu hoi (%) Ham luong khoang (%)
2 50,4 + 0,93* 30,6 + 1,45* 95,6 + 1,00?
4 51,9 + 0,85* 41,4 + 2,88 95,4 +1,59°
6 48,8 +0,43* 420+ 1,45° 94,3 +0,61*
8 58,7 +0,93* 425+ 0,37 95,5 +0,09?
10 58,7 +1,60* 42,0+ 2,54° 96,2 + 1,43
12 57,4 +1,04* 429 + 296" 96,1 +1,12°

Ghi chu: So'liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhing chir cdi khdc
nhau trong mot cot biéu thi su khdc biét co y nghia thong ké (p < 0,05).

Bang 4 cho thay, khi tang thoi gian thuy phan
tir 2 gio 1én 12 gio thi do hoa tan va ham luwong
khoang khac biét khong c6 y nghia thong ke, tuy
nhién hiéu suat thu hoi bot khoang tiang tir 30,6%
lén 42,9%. Dua vao két qua nghién ctru va so lieu &
bang 3 cho thdy, nguyén nhan su thay déi nay la
do thoi gian thiy phan tang thi ham luong khoang
trén ba dau ca hoi ting, dan dén hiéu suat thu hoi
bot khoang tang. Do hoa tan (58,7%) va hiéu suat
thu hoi bot khoang (42,0%) voi thoi gian thiy phan
10 gio bang enzyme papain trong nghién cttu nay
cao hon so vdi nghién ctru san xuat bot canxi tir ca

thac lac com ctia Lé Thi Minh Thity va Tran Thanh
Truc (2019) [5], san pham bot khoang cé do hoa
tan va hiéu suat thu hoi 1a 13,2% va 18,6% va cao
hon két qua nghién ctru ctia Lé Thi Minh Thuy va
Truong Thi Mong Thu (2020) [6], san xuat bot
canxi tir xwong ca tra cho do hoa tan la 16,2% va
hiéu suat thu hoi la 17,8%.

Mot trong nhing chi tiéu quan trong dé danh
gia chat luong bot khoang va tinh tng dung ctia n6
trong nganh cong ngheé thuc pham chinh 1a mau
sic. Két qua do mau cta bot khoang theo thoi gian
thily phan duoc thé hién trong bang 5.
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Béng 5. Anh hudng ctia thoi gian thity phan dén chit lugng mau sic ctia bot khoang

Thoi gian (gio) L* a* b*
2 99,9 + 0,00 11,6 + 1,87 -4,37 +1,87°
4 99,9 £ 0,00 10,8 £ 0,09 -10,8 + 0,14
6 99,9 £ 0,00 10,8 £ 0,07 -4,67 +0,27°
8 99,9 + 0,00 10,6 + 0,22 -4,10 £ 0,58
10 99,9 + 0,00 10,5 + 0,22 -3,90 £ 0,48
12 99,9 + 0,00 10,5 + 0,22 -4,10 + 0,52

Ghi chu: So liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhiing chir cdi khac
nhau trong mot cot biéu thi swr khac biét co y nghia thong ké (p < 0,05).

Bang 5 cho thay, san pham bot khoang co gia
tri L* dat dén 99,9 va khac biét khong c6 y nghia
thong ké gitta cac nghiém thic. Nguyén nhan 1a
do qua trinh thity phan loai protein bam trén co
thit va lipid ciing duoc loai do pha vo cau truc mo.
Dbéng thoi, qua trinh nung 1am cho mot luong nudc
tu do va céc chat hiru co con sot lai trén xuong dau
ca hoi duoc nung triet dé. Dong thoi, nhiet do
nung va thoi gian nung c6 dinh va thich hop cho
tat ca cac nghiém thuc nén bot khoang dat duoc
do sang cao va khong khac biét gitta cac nghiém
thuce [6].

Nhu vay, déi voi dau ca hoi khi thay phan
bang enzyme papain trong 10 gio duoc chon Ia
thich hop nhat vi cho hiéu suat thiy phan cao
nhat, bot dam c6 hiéu suat thu hoi, ham luong
protein hoa tan va diém cam quan cao nhat va bot
khoang c6 hiéu suat thu hoi cao.

3.3. Anh huéng cia thoi gian thiy phan
protein bing enzyme papain dén chit luong bot
dam va bot khoang tir phu ph4dm c4 hoi

331 Anh hudng cia thoi gian thiy phan
protein bang enzyme papain dén chat luong bot
dam tur phu phadm c4 hoi

Ham luong dam amin, hiéu suat thay phan,
ham luong protein hoa tan, diém cam quan, hiéu
suat thu héi bot dam thu duoc tir qua trinh thiy
phan protein tir phu phdm c4 hoi bang enzyme

papain thoi gian thay phan khac nhau duoc thé
hién qua bang 6.

Bang 6 cho thdy, khi thoi gian thay phan ting
tir 2 gio lén 10 gio thi hiéu suat thiy phan tang tu
8,46% len 20,3% va diém cam quan tiang tir 15,5
diém len 19,1 di€ém, tuy nhién ham luong dam
amin khac biét khong c6 y nghia thong ké. Theo
Ovissipour va cs (2010) [20], m&c d6 thuy phan
tang theo thoi gian thuy phan. Diéu nay phu hop
voi ly thuyét, khi tang thoi gian thay phan thi
enzyme tac dung cat mach peptide trong phan tir
protein ting dan dén hiéu suat thdy phan ting.
Tuy nhién, khi kéo dai thoi gian thay phan qua
muc (12 gio) thi hiéu suat thay phan va diém cam
quan giam. Nguyén nhan co6 thé do thoi gian thiy
phan dai thi vi sinh vat gay thai rita c6 diéu kién dé
hoat dong phan hiy mot s6 axit amin tao
ammoniac, nén hiéu suat thay phan giam [14].
Ham lwong protein hoa tan khi thiy phan tir 2 - 12
gio tang tur 32,7% 1én 42,3%. Nguyén nhan la do,
papain thiy phan protein mo lién két tao diéu kién
phan cat cac protein nim & phia trong ctia cau trac
mo, khi bi protease phan cit chudi polypeptide
mach dai duoc phan céat thanh cac phan tr cang
nho nén dé tan trong nudc [17], nén ham luong
protein hoa tan ting theo thoi gian thay phan. Bén
canh do, khi thily phan tr 2 - 12 gio thi hiéu suat
thu hoi bot dam ting tir 8,16% len 15,9%. Nguyén
nhan la do, khi thoi gian thiy phan cang dai thi
enzyme tiép xuc voi co chat cang lau, khi enzyme
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ti€p xuc voi co chat dién ra qua trinh cat mach
polypeptid manh mé cho nén hiéu suat thu hoi

ciung tang theo [17].

Béng 6. Anh hudng ctia thoi gian thity phan protein bang enzyme papain dén ham hrong dam amin,
hiéu sudt thiy phan, ham htgng protein hoa tan, diém cdm quan, hiéu suat thu héi bot dam
tir phu ph4dm c4 hoéi

T | e ||t || timimmeren | pen, | s
2 8,40 £ 1,40° 8,46 + 2,09* 32,7+ 2,217 15,5+ 0,35* 8,16 +1,12%
4 8,63 £1,07* 11,6 £ 1,21 33,8 + 2,56 16,0 £ 0,14* | 9,00 + 0,46®
6 7,47 £0,81% 18,3 + 8,37 39,1+3,71® 16,5+ 0,18 10,1 +0,72°
8 7,70 £1,212 20,2 + 2,82°¢ 40,6 + 3,44° 18,5+ 0,31¢ 13,0 + 0,04¢
10 7,47 £0,81* 20,3 +£1,59°¢ 43,5+ 3,72¢ 19,1+ 0,39¢ 13,6 + 0,64¢
12 7,23 £0,99* 12,1 +4,26® 43,3 + 3,83°¢ 17,8 +0,12° 15,9 + 0,649

Ghi chu: S6'liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhitng chir cdi khac
nhau trong mot cot biéu thi su khac biét cé y nghia thong ké (p < 0,05). DTBCTL: Piém trung binh co

trong lhrong; HSTH: Hiéu suat thu hoi.

T cac két qua trén cho thay, khi thily phan
phu phdm c4 hoi & thoi gian 10 gio véi nong do
enzyme la 2% thi cho hiéu suat thay phan, ham
luong protein hoa tan, diém cam quan cao nhat,
ham luong dam amin va hiéu suat thu héi cao.

3.32. Anh huéng cia thoi gian thiy phan
protein bang enzyme papain dén chat luong bot
khodng tir phu pham cé hoi

Ham luong protein, ham luong khoang, ham
luong lipid ctia ba phu phidm ca hoi thu duoc sau
qua trinh thiy phan protein bang enzyme papain
duoc thé hién qua bang 7.

Bang 7 cho thay, khi thoi gian thiy phan ting
dan tir 2 - 12 gi¢ thi ham lwong protein, lipid trong
ba dau ca hoi giam dan, tuy nhién ham luong

khoang c6 xu huong tang dan. Két qua cho thay,
ham lwong protein giam ro tir 36,9% con 34,4% va
ham luwong lipid gidm tir 24,0% xuong con 21,2%.
Bén canh do, ham lwong khoang tang tir 19,5% lén
25,9%. Su thay déi nay la do toc do thiy phan
protein xay ra nhanh do su cat mach cta cac phan
tt peptide, nén khi ting thoi gian, enzyme papain
c6 dua diéu kién lam cho phan thit bam trén ba dau
ca hoi duoc tach roi ra cang nhiéu dan dén ham
luong protein gidm xudng [19]. Luong lipid trong
ba dau ca hoi ciing duoc tach ra do c6 su pha vo
cau truc mo6 nén ham luong lipid, protein va mot
luong 4m cta nguyén liéu con lai trong ba dau ca
hoi ciing gidm xu6ng va ham luong khoang duoc
tang lén [21].

Bang 7. Ham luong protein, khoang, lipid (tinh theo cin ban khd) ctia ba phu phdm c4 héi theo thoi gian
thity phan protein bing enzyme papain

Thoi gian (gio) Protein (%) Khoang (%) Lipid (%)
2 36,9+ 2,77 19,5 + 2,16 24,0 + 3,36
4 39,6 + 2,49° 24,3 + 1,40 23,8 +3,99°
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6 36,2+ 1,77 21,6 £ 0,94* 249 +3,71°
8 36,1 + 2,64 24,8 +0,90° 243 +2,16°
10 34,3 £ 1,99* 26,6 + 0,90 24,2 + 2,23
12 34,4 +1,72° 25,9+0,78 21,2 + 2,96"

Ghi chu: S6'lieu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhitng chir cdi khac
nhau trong mot cot biéu thi su khdc biét ¢ y nghia thong ké (p < 0,05).
hoi va ham luwong khoang ctia bot khoang tir phu
pham c4 hoi duoc trinh bay trong bang 8.

Anh huéng cta thoi gian thay phan protein
bang enzyme papain dén d¢ hoa tan, hiéu suat thu

Béng 8. Anh hudng ciia thoi gian thity phan protein biing enzyme papain dén @0 hoa tan, hiéu suét thu

hoi va ham lugng khoang ctia bot khoang tir phu phdm c4 héi

Thoi gian (gio) Do hoa tan (%) Hiéu suat thu hoi (%) Ham luong khoang (%)
2 54,5 + 5,41° 17,2 + 2,05 96,1 + 0,48
4 51,2+ 1,38 19,8 +4,81® 95,5+ 1,77
6 50,4 +1,23" 17,9 + 4,20 95,4+ 1,07
8 51,7+ 6,07 32,7+4,51° 96,0 + 2,95
10 51,1+ 2,10 26,5 + 3,80" 96,6 £ 0,11°
12 50,2 £2,13* 42,7 +3,21¢ 96,8 + 0,64*

Ghi chu: So liéu thong ké duoc trinh bay duoi dang trung binh + do léch chuén, nhitng chir cdi khac
nhau trong mot cot biéu thi su khdc biét co y nghia thong ké (p < 0,05).

Bang 8 cho thay, khi tang thoi gian thuy phan
tir 2 - 12 gio thi do hoa tan va ham luong khoang
ctia bot khoang biét khong co y nghia thong ke,
tuy nhién hiéu sudt thu héi bot khoang ting tir
17,2% lén 42,7%. Sy thay ddi nay la do thoi gian
thily phan cang lau thi lwong protein va lipid con
lai trén ba phu phdm giam, ham luong khoang
tang (Bang 6), dan dén hiéu suat thu hoi bot
khoang tiang. Hiéu suat thu hoéi bot khoang titr phu
phdm c4 hoi trong nghién ctru nay cao hon so véi
két qua nghién ctru cta Lé Thi Minh Thay va
Truong Thi Mong Thu (2021) [19], d6i voi xuong
ca loc duoc sy ¢ 60°C trong 2 gid cho ra san phdm
c6 do hoa tan 15,1%, ham lwong khoang 62,8% va
hiéu suat thu héi 1a 70,1%. Nguyén nhan co su
khac biét gitta cac nghién ctu la do loai nguyén

lieu khac nhau, kich thuéc xuong khac nhau, loai
enzyme, nong do enzyme va thoi gian thay phan
khac nhau.

Nhitng thay d6i vé mau sic cta bot khoang tir
phu phdm ca héi theo thoi gian thily phan khac
nhau duoc thé hién & bang 9.

Bang 9 cho th4y, khi thoi gian thay phan ting
ter 2 - 12 gio thi mau sic cta bot khoang khong co
su thay do6i. Gia tri L* dat dén 99,9 1a do chon duoc
nhiét do cing nhu thoi gian nung thich hop co
dinh & cac mau co thoi gian thuy phan khac nhau
déu duoc nung & cling nhiét do va thoi gian nén do
sang ctia san phdm la nhu nhau. Nguyén nhan la
do, qua trinh thay phan da loai duoc mot phan
protein bam trén co thit, théem vao d6 mot phan
lipid do pha v ciu trac mo, két hop voi qua trinh
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nung mat mét luong nuoc tu do va cac chat hitu co
con sot lai ciing mat di. Vi thé, xuong duoc nung

triét dé cho ra san phdm bot khoang dat gia tri do
sang cao [19].

Bang 9. Anh hudng ctia thoi gian thity phan dén mau sic ciia bot khoang tir phu phim c4 hdi

Thoi gian L* a* b*
2 99,9 + 0,00 5,02 +0,16™ -7,59 + 0,67"
4 99,9 £ 0,00 544 +0,31¢ -8,41 + 0,03™
6 99,9 £ 0,00 5,03 + 0,57 7,48 + 0,39°
8 99,9 £ 0,00 4,97 + 0,20 -8,02 £ 0,61
10 99,9 £ 0,00 5,11 +0,86™ -7,89 + 0,10
12 99,9 + 0,00 5,37 + 0,19 -8,65 + 0,49°

Ghi chu: S6'lieu thong ké duoc trinh bay dudi dang trung binh + do léch chuan, nhitng chir cdi khac
nhau trong mot cot biéu thi su khdc biét ¢ y nghia thong ké (p < 0,05).

Tir cac két qua trén cho thay, khi thily phan
phu phdm ca héi bang papain véi thoi gian thay
phan 10 gid cho hiéu suat thily phan cao nhat, bot
dam c6 ham lwong protein hoa tan va diém cam
quan cao nhat, ham luong dam amin va hiéu suat
thu hoi cao. Dong thoi, hiéu suat thu hoi bot
khoang cao.

Két qua so sanh chat luong bot dam thay phan
va bot khoang cua nghiém thic t6t nhat tir thi
nghiém 1 (thty phan tir dau c4 héi biang enzyme
papain v6i thoi gian thiy phan 10 gio) va thi
nghiém 2 (thay phan phu phim ca héi bing
enzyme papain thoi gian thiy phan 10 gio) duoc
thé hién trong bang 10.

Béang 10. Chat luong bot dam thity phan va bot kho4ng thu dugc tir dau va phu phdm c4 hoi dugc thay

phan bing enzyme papain
Bot dam
Chi tiéu
bau Phu phdm
Hiéu suat thtly phan (DH, %) 30,4+1,14 20,3 +£1,59
Ham luong dam amin (Naa, g/1) 4,90 +0,99 7,47 £ 0,81
DPPH (%) 52,8 +0,35 39,7+0,42
Protein hoa tan 59,2 + 2,65 43,5+ 3,72
bo sang 10,6 +0,11 4,35+ 0,33
HSTH bot dam (%) 11,9+ 0,03 13,6 £ 0,64
bTBCTL 19,4 +0,28 19,1+ 0,39
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Bot khoang
bau Phu ph4dm
HSTH bot khoang (%) 42,0 + 2,54 26,5 + 3,80
Do hoa tan (%) 58,7+ 1,60 51,1+ 2,10
Ham luong canxi (g/100g) 34,3 37,3

Ghi chu: S6' liéu diroc thong ké mo td dudi dang trung binh + do léch chuan (n = 3). HSTH: Hiéu
suat thu hoi: DPPH: Hoat tinh chong oxy hoa; PTBCTL: Diém trung binh cd trong lrong.

Bang 10 cho thay, dau va phu ph4dm c4 hoi co
cung diéu kién thily phan ¢ nong do enzyme 2% va
thoi gian 10 gid nhung vé hiéu suat thay phan
(30,4%), DPPH (52,8%), ham luong protein hoa tan
(59,2%) ctia bot dam tir dau c4 hoi cao hon DH,
DPPH va ham luong protein hoa tan ctia bot dam
ttr phu phdm c4 héi dat gia tri 20,3%; 39,7% va 43,5%
tuong tng. Nguyén nhan c6 thé do cau tric
nguyeén liéu, thanh phan hoéa hoc cta nguyén lieu
khac nhau, nén hiéu suat thiy phan khéac nhau.
Bén canh d6, hoat tinh chdng oxy hoa ty l¢ thuan
voi hiéu suat thiy phan, hiéu suat thtly phan cang
cao thi hoat tinh chong oxy hoéa cang 16mn [22], do
d6 DPPH ctia bot dam thiy phan tir dau c4 hoi cao
hon phu ph4dm c4 héi. Tuy nhién, ham luong dam
amin (7,47 g/L) caa dich dam tir phu phdm c4 hoi
cao hon dich dam tir dau ca hoi, dat 4,97 g/L. V6i
thoi gian thay phan 10 gi¢ va nong do enzyme la
2% cho thay hiéu suat thu héi 42,0%)va do hoa tan
58,7% ctia bot khoang tir dau ca héi cao hon hiéu
suat thu hoi va do hoa tan cia bot khoang tir phu
pham c4 hoéi voi gia tri 1a 26,5% va 51,1% tuong tmg.

4. KET LUAN

Thoi gian thuy phan thich hop dé thu bot dam
thily phan giau axit amin va bot khoang giau canxi
tir dau ca héi va phu phdm c4 héi bang enzyme
papain néng do 2% 1a 10 gi¢o cho két qua tot nhat
thi chat luong ctia bot dam va bot khoang tir dau
ca hoi tot hon tir phu phdm cé hoi.
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STUDY ON THE EFFECTS OF HYDROLYSIS TIME BY USING ENZYME PAPAIN ON THE QUALITY
OF HYDROLYZED PROTEIN POWDER AND MINERAL POWDER FROM SALMON (Salmo salan
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HEADS AND BY-PRODUCT
Truong Thi Mong Thu', Le Thi Minh Thuy*
1College of Aquaculture and Fisheries, Can Tho University
Abstract

The study was conducted to compare the quality of hydrolyzed protein powder and mineral
powder from salmon heads and by-products by using the enzyme papain through 2 contents:
Effect of hydrolysis time on the quality of hydrolyzed protein powder and mineral powder from
(i) salmon heads and (i) salmon by-products. The results showed that, salmon heads were
hydrolyzed with papain 2% for 10 hours to produce a protein hydrolysate with drgee of
hydrolysis (30.4%), amino acid content (4.90 g/L) and hydrolyzed protein powder had sensory
scores, yield, soluble protein content, DPPH of 19.4, 11.9%, 59.2%, 52.8% and mineral powder had
mineral content, solubility, yield, calcium content of 96.2%, 58.7%, 42.0%, 34.3 g/100 g. Salmon by-
product were hydrolyzed with papain for 10 hours to produce a protein hydrolysate with drgee of
hydrolysis (20.3%), amino acid content (7.47 g/L) and hydrolyzed protein powder had sensory
scores, yield, soluble protein content, DPPH of 19.1, 13.6%, 43.5%, 39.7% and mineral powder had
mineral content, solubility, yield, calcium content of 96.6%, 51.1%, 26.5%, 37.3 g/100 g.

Keywords: Mineral power, hydrolyzed protein power, papain, salmon, hydrolysis.
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THE LE VIET VA GUI BAI

1. Tap chi Nong nghiép va Moi truong ding tai cac bai bao khoa hoc cong bo cac
cong trinh nghién cttu khoa hoc ¢6 noi dung khoa hoc moi, cac bai téng quan vé nganh
nong nghiép va moi truong chua gtri dang & bat ky loai hinh bao chi nao.

2. Bai bao c6 thé viét bang tiéng Viét (dang trén Tap chi bang ngon ngit tiéng Viét)
hodc tiéng Anh (ding trén Tap chi bang ngon ngit tiéng Anh), soan thao trén may vi tinh,
cac dong cach nhau bang 1,2 (Paragraph/Line spacing Multiple at 1,2), st dung font chit
Times New Roman, co chit 12, c6 do dai khong qua 10 trang gidy khé A4 bao gém ca tai
liéu tham khao.

3. Ttr khoa duoc trinh bay theo thit tu alphabet, tir 3 - 5 tir. Tir khoa bang tiéng Viét va
tiéng Anh phai cung néi dung, y nghia cta tir. Phan tom tit co do dai khong qua 350 tir viét
lién, khong xuéng dong, co chit 10, bao gom: Néu ngin gon vé muc dich, phuong phap
nghién ctru, két qua nghién cttu chinh. Bai bao viét bang tiéng Viét phai c6 tom tat bang ca
tiéng Anh, tiéng Viét va khong khac biét vé noi dung, y nghia.

4. Bai bao phai duoc trinh bay theo thtt tw sau: Tén bai bao bang tiéng Viét va tiéng
Anh, (cac) tac gia, tén co quan cta (cac) tac gia, tém tat, tir khoa, noi dung ctia bai bao, 1oi
cam on (néu co), tai lieu tham khao. Tac gia lién hé phai duoc chi ro cung voi dia chi co
quan, Email, s6 dién thoai trén trang nhat cta ban thao. Tén riéng tiéng Viét phai co du
dau thanh ké ca cac bai viét bang tiéng Anh.

5. Tai liéu tham khao duoc trinh bay theo thit tu trich dan va danh s dat trong ngoic
vuong theo thir tee xuat hién trong bai bao va trong danh muc tai lieu tham khao.

+ Doi voi cde tai liu Ia bai bdo trong Tap chi ghi day du theo thir tu- Tén tac gia, nam
xuat ban, tén bai bao, tén tap chi, tap, so, trang.

+ DOT voi cdc tai lieu Ia sach ghi day di theo thir tuz 'Tén tac gid, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

Néu bai viét bang tiéng Anh, tai lieu tham khao nao khong phai bang tiéng Anh thi
phai dich ra tiéng Anh va chu thich ngon ngir goc trong ngoic don.

6. Tap chi Nong nghiép va Moéi truong thuc hién quy trinh gti bai, quy trinh phan
bién online trén hé thong phan mém cta Tap chi va st dung co sé dit lieu cac s6 Tap chi
da xuat ban, dé nghi cac cong tac vién, phan bién bai bao va ban doc truy cap vao
website: http://tapchikhoahoc.nnmt.net.vn va thuc hién cac thi tuc theo huéng dan.

7. Chi tiét xin lién hé: Tap chi Nong nghiép va Moi truong; S6 10 Nguyén Cong
Hoan, phuong Giang Vo, Ha Noi; Dién thoai: 024.37711070; 024.38345457; 024.37716634.
Email: bbtnongnghiep@gmail.com.
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