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This trial aimed to evaluate the effects of stocking densities of 5-9 fish/m? on the
growth, survival rate and economic efficiency of Blackspotted croaker
(Protonibea diacanthus) cultured in sea cages in Quang Ninh province. The fish
had an initial length of 16-18 cm and an average weight of 82.0 + 0.3g/fish. Fish
were experimentally reared in cages measuring 3 x 3 x 4m. The experiment was
designed with 3 treatments corresponding to 3 rearing densities: 5; 7 and 9 fish/m?,
treatments were repeated 3 times. Fish was fed slow-sinking artificial pellets with
a protein content of 45-48%. Water quality parameters, including temperature,
DO, salinity, and pH were measured once a week. Fish were sampled every 30
days for length and weight measurement. The costs of fish culture were recorded
to calculate economic efficiency. The reseach results show that environmental
paramater are suitable for the growth and development of Black spotted croaker.
After 18 months of culturing, fish raised at a density of 5 fish/m? had a length and
weight higher than the density of 7 and 9 fish/m? (P<0.05). However, the density
of 7 fish/m? given higher productivity and profit rate than the other 2 densities. At
a treatment density of 7 fish/m?, the fish size reached 3,545.96 + 125.26 kg/fish,
survival rate was 75.2%, average productivity was 18.6 kg/m3, FCR was 2.2 and
the rate of the profit rate was 29%. There were no significant differences in survival
rate and FCR indices in the 3 treatments. The research results provide a significant
scientific basis for developing a technological process for culturing Black-spotted
croaker in sea cages.
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Nghién ctru thir nghiém danh gia anh huéng cua cac mat do nudi tir 5-9 con/m?
I&n téc do tang trueang, ty 16 sdng va hiéu qua kinh té cua ca su dat (Protonibea
diacanthus) nudi trong 15ng trén bién tai tinh Quang Ninh. Ca c6 chiéu dai ban
dAu tir 16-18 cm, khéi luong trung binh 14 82,0 + 0,3g/con. Ca dwoc nudi trong
céc 1dng co kich thuéc 3 x 3 x 4 m. Thi nghiém gdm 3 nghiém thirc trong tng
v6i 3 mat do nudi: 5; 7 va 9 con/md, cac nghiém thue duoc bd tri lap lai 3 1an.
Cé dugc cho an thuc dn vién cong nghiép chim véi ham lugng dam tir 45-48%.
Binh ky hang tuin thu miu nuéc dé do nhiét d6, DO, d6 min, pH. Binh ky
30 ngay/Ian kiém tra téc do tang trrdng cua ca. Céc chi phi cho nudi ca dugc
ghi nhan dé tinh hiéu qua kinh té. Két qua nghién cuiru cho thiy cac yéu tb moi
truong thich hop véi su ting trudng va phat trién cua cé su dat. Sau 18 thang
nudi, ca si dit duoc nudi & mat do 5 con/m3 cé chidu dai va khéi luong cao
hon mat d6 nu6i 7 va 9 con/m? (P<0,05). Tuy nhién, & mat do 7 con/m?3 cho
nang suét va ty I& loi nhuan cao hon 2 mat do con lai. O mat d6 nuoi 7 con/md,
€& ca dat 3.545,96 + 125,26 kg/con ty 1é séng 14 75,2%, ning suét trung binh
dat 18,6 kg/m3 FCRI1a2,2va ty 1€ loi nhuan l1a 29%. Khong c6 su khac nhau
rd rét vé céc chi sé ty 18 séng va FCR & 3 nghiém thuc. Két qua nghién ciu
1a co s& khoa hoc quan trong cho viéc xay dung qui trinh nuéi thwong phim
ca su dét trong 16ng.
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1. Gié6i thigu

Cé su dat (Protonibea diacanthus Lacépéde 1802) la d6i twong sinh truang nhanh, thit trang,
c6 gié tri dinh dudng cao dugc khai thac ¢ nhiéu ving bién trén thé gisi [1]. Ngoai ra, bong hoi
ca s dat dugc ché bién thanh thuc pham chirc ning. Gia trung binh mot kg bong hoi 1a 3421
USD/kg [2]. Do d6, loi c4 nay da bi khai thac qua muc va dugc xép vao loai nguy cap trong sach
do cua IUCN [2].

Trong nudi tréng thuy san, téc do tang truong, kich ¢& ca va tong san luong la nhitng yéu t6
quan trong quyét dinh gia ca trén thi truong. Do do, cac trang trai nudi thuong mudn ting mat do
nudi dé dat duoc san luong ca cao hon va gia ting loi nhuan. Tuy nhién, viéc nudi thdm canh &
mat d6 cao co thé cho san lugng cao, nhung kich thudc ca nho hon va chat lugng thap, ting hé s6
chuyén ddi thie an dan dén giam hiéu qua dau tu. Nudi ca véi mat do tha khdng phu hop c6 thé
lam giam su ting trueéng va kha nang mién dich do cac yéu td nhu cac hoat dong ciia con ngudi va
chat lugng moéi trudng nude suy giam, ¢d thé anh huong dén ca luong thirc an va hiéu qua chuyén
ddi thirc an cua ca [3]. Cac yéu té méi truong, mat 6 nudi anh huong dén hormone sinh truéng
cua c& nudi [4]. O nhiéu loai ¢, sy ting truong ty 1& nghich véi mat do tha gidng va didu nay cé
thé Ia do su twong tac trong quan dan [5]. Do d6 mat do nudi 1a mot nhan té quan trong trong nudi
trong thay san. Mat d6 nudi da dugc ghi nhan 1a dnh huong lon dén ty 1€ sbng cua ca nudi thu'ong
pham trong ao va 16ng [6]. Pa c6 nhiéu nghién ctu vé mat do nudi téi wu cho nhiéu loai ca khac
nhau trong nudi 1ng va ao [7], [8]. Mat d6 nudi t6i wu cho ca song chdm nau (Epinephelus coioides)
nudi 16ng 1a 20 con/m? [9] va c4 chim vay vang Trachinotus blochii nuéi long I1a 15 con/m? [10]

Cé su dat 1a d6i twong nudi mai & Viét Nam. Hién nay da c6 mot sé mo hinh nudi cé su dat ¢
tinh Quang Ninh va Khanh Hoa. Tuy nhién cac thong tin vé k¥ thuat nudi dwoc cong b rat han
ché. Qui trinh cong nghé nudi thwong pham cé& su dat trong 16ng chua dugc hoan thién. Két qua
nghién ciru xac dinh mat dé nudi pht hop nudi cé su dat 1a co sé khoa hoc dé xay dung qui trinh
nudi thwong pham ca su dit.

2. Phuong phap nghién ciru
2.1. Déi twong nghién cizu

Cé su dat thi nghiém c6 chiéu dai tir 16-18 cm, khdi lwong trung binh 12 82 + 0,3 g/con. Trudc
khi bd tri thi nghiém, ca duoc kiém dich va lua chon dé kich c& dong déu. Ca gidng 1a san pham
du an: “Hoan thién céng nghé san xuat gidng va nudi thwong pham ca su dat Protonibea diacanthus
trong 16ng va trong ao” do Truong Cao dang Kinh té, Ky thuat va Thuy san chu tri va thuc hién tai
dia diém nghién cuu.

2.2. B4 tri thi nghigm

Thi nghiém dugc thyuc hién tir thang 9/2020 dén thang 3/2022, tai Tram nghién cau Hai san trén
bién thudc Truong Cao ding Kinh té, Ky thuat va Thay san, khu dao Ong cu, phuong Cam Déng,
thanh ph6 Cam Pha, tinh Quang Ninh.

Thi nghiém bao gom: 3 nghiém thirc (NT) tuong (ng véi 3 mat d6 (MP1=5 con/m®, MP2 =7
con/m? va MP3 = 9 con/m?). Ca dugc nudi trong céac 16ng c¢6 kich thudc 3 x 3 x 4 m, mét ludi 2a
= 1- 3 cm; Mdi nghiém thirc dwoc b tri 3 1an lap lai. D6 sdu muc nudce trong cac 1ong dwoc duy
trila3 m.

Thirc an duogc sir dung cho cé thi nghiém la thire an cong nghiép vién chim cham Nutrilis marine
1-3 cua cong ty Ocialis c6 ham lugng Protein thd 45-48%; Lipit thd 12%; Phosphorus 0,5%; Lysine
2,8-3,1%; ¢& hat tir 4-23 mm (Béang 1). Hang ngay cho c4 an 2 lan, dinh ky 30 ngay thay 1ong lugi
1 lan.
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Bang 1. CAc logi thire dn sir dung trong thi nghiém nudi ca su dat

c o Kich co o o Khau phan én
Loai thirc &n vién (mm) D dam (%) Cored (2) theo khéi lwgng than (%)
Nutrilis Marine 1 4 48 80-100 5
Nutrilis Marine 1 5 48 100-150 5-4
Nutrilis Marine 2 7 46 150-400 4
Nutrilis Marine 2 10 46 400-800 4-3
Nutrilis Marine 2 13 46 800-1000 3
Nutrilis Marine 3 17 45 1000-1500 3-2
Nutrilis Marine 3 20 45 1500-2000 2
Nutrilis Marine 3 23 45 >2000 2-1

2.3. Phwong phdp thu thdp va xir 1y sé ligu
2.3.1. Phuong phdp thu thap s6 liéu méi truong

Binh ky hang tuan thu thap cac s ligu moi truong bao gom: nhiét do, DO, do man va pH. Po
cac yeu to moi truong dugc thuc hién bang méay do moi truong da chi tiéu Horiba U52 cua Nhét
Ban (cd hiéu chuan trudc cac lan do).

2.3.2. Phuwong phadp xdc dinh cac chi tiéu sinh truong

Céc chi s6 thu thap vé ting truong cua ca bao gom ting truang vé chiéu dai va khéi Tuong. S6
mau kiém tra hang thang 1a 30 mau/16 thi nghiém. Chiéu dai c4 duoc do bang thudc kep panme,
khdi luong ca duoc xac dinh bang can phén tich co d6 chinh xac 0,01g. Cac cong thic tinh ting
trudng cua ca bao gom:

-Téc d6 ting trudng tuyét doi:

+ Thc do tang truong tuyét ddi vé chiéu dai (cm/ngay)

DLG = ﬂ (1)
tz - tl
+ Toc do tang truong tuyét ddi vé khdi luong (g/ngay)
DWG = M 2)
tz B t1

- Thc d6 tang truong tuong dbi (%/ngay)
+ Tang truong theo chicu dai:

InL, -1
ser, =M=k 169 @)
2 _tl
+ Tang truong theo khéi lwong:
SGR,, = wxloo (4)
271

Trong d6: Wo: khdi lugng ca do 1an sau (g); Wi. khéi luong ca do 1an trude (g); Lo: chiéu dai ca
do 1an sau (cm); Ly: chiéu dai ca do 1an truéc (cm); tp: thoi gian do 1an sau (ngay); ti. thoi gian do
lan truéc (ngay).

+ Ty I¢ song (Survival rate- Sr) = Sb ¢4 sau thu hoach/sé cé tha ban dau x 100 (%).(5)

+ Hé s6 chuyén doi thirc an (Food Conversion Rate-FCR) = Khéi lugng thirc an sir dung/Khdi
luong ca tang truong(6).

2.4, Phuwong phdp xir Iy va phan tich sé ligu

) Sb liéu trong cac thi nghiém duoc phan tich bang phuong phap phén tich phuong sai mot nhan
t6 (One-way ANOVA). Su sai khac néu c6 dugc phan tich bang kiém dinh Duncan’s multiple range
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test trén phan mém SPSS 22.0. Su sai khac dugc xem xét & muc y nghia P<0,05. Céc s6 lidu dugc
trinh bay dudi dang trung binh (TB) £ d¢ léch chuan (SD).
3. Két qua va ban luin
3.1. Sw bién déng cac yéu té méi trwong nwéc

Do nudi trong cling mot hé thong bé nudi nén khong c6 sy sai khac vé cac yéu to moi truong
gitra cac nghiém thic. Nhiét d6 nudc bién dgo dong tu 19,34: 31,1°C; D6 man tir 24,11 - 32,2%o;
pH tig 7,9-8,1; DO tur 5,4-6,8 mg/L. Cé& su dat 1a loai twong doi rong nhiét, ph’am,vi nhi@t docaco
the song dugc tir 5 - 34°C, khoang nhi¢t do thich hop la 20 - 28°C. Ca su dat song ¢ tang day, ¢
gan bo, phan bo ¢ ca vung nuéc mén va nudc lg, o the song duoc trong khoang tir 10 - 40%. va
khodng thich hop nhat 1a 15 - 30%o [11]. Do d6 mdi truong bién ¢ ving thi nghiém hoan toan thich
hop cho cé su dat sinh trudng va phat trién.
3.2. Tang trwong cia ca

Sau 18 thang nudi, c& & mat do MP1 ¢6 téc do tang treong nhanh nhat, tiép dén la ca su dat
MBD2 va thap nhat la MP3. Tang trudng cua cé su dat dugc trinh bay ¢ Bang 2.

Bang 2. Tdng trwong cua & su dat ¢ 3 mdt dg nudi khac nhau tai Cam Phd, Quang Ninh

>

Mat S Co catha Co ca thu hoach Tang truwdéng
A ::g L(cm)#SD  W(g)#SD L (cm)SD W (g)+SD L (cm)£SD W (g)£SD
1 18672046 81504552 6422%210 39900013850 4555146  3.909.40 % 132,90
MBI 2 18474056 8010+483  6392+205 3977.10+137.58  4545+210  3.897,00% 13817
3 1853+054 8000+437 6402210 398340+13059  4549+218  3.90340+ 139,59
B 1856 +058 8053+492 6405+200 308380+13835 4550+218%  3.903.27 + 136,9°
1 1846+053 80104489  6292+139 36522012293  4446+119  3.572,10+12182
MB2 2 18524056 8000+490 6085+192  35309+12556 4233160 345090+ 124,39
3 18424038 8000+156  6035t203 34548412727  4193+180 33748 +12745
B 1846+049 8003t378  6137+178 3545096+12526 4290 +156°  3.46503 + 124,5
1 18774066 83604564 52304425 279500+287.00  344+440  2.71145+ 288,45
MB3 2 18794051 8360+369 52304242 278600+263,67  3438+257  2.702,4+264,93
3 1865+017 82804203 5230+351 2763242416  3452+351 26804 + 242,36
B 1873+044 8333+379  523+339 2781426414  3443+449° 260807+ 256 25°

Ghi chd: Cac gia trj trén cing mét cét co chir cai khac nhau thi khac biér ¢6 y nghia thong ké (P<0,05).

Qua Bang 2 cho thiy, & mat d6 nudéi MP1, chiéu dai cua ca ting truong trung binh 1a 45,5 +
2,18 cm/con, khéi luong dat 3.903,27 + 136 9g/con. Ca nudi & mat do MD2 co tang trudng vé
chiéu dai trung binh dat 42,9 £ 1,56 cm/con va khéi lugng dat 3.465,93 + 124,5g/con va c& ¢ mat
d6 nudi MP3 co ting truong chiéu dai 1a 34,43 + 4,49cm/con va khéi luong 13 2.698,07 +
256,25g/con. C6 su sai khac c6 ¥ nghia vé ting trudng chiéu dai va khéi lugng giita cac nghiém
thac (P<0,05).

Tam thang nudi dau tién toc do sinh truéng cua ca & cac nghiém thic twong dbi giéng nhau.
Trong qua trinh thi nghiém, 3 thang nudi dau tién nhiét d6 nudc giam do anh hudng bai mua dong
lanh & mién Bac dan dén toc d¢ sinh truong cta ca ciing bi anh huong dang ké. Tuy nhién, tir thang
thir 8, sinh truong cua c bt du ting dan va c6 su khac nhau giira cac nghiém thirc. Ca sinh truong
nhanh tir thang tha 12 (Hinh 1).
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Thang nudi
Hinh 1. Téc dé tang trwong cua cé su dat nudi trong long theo thei gian
Téc do tang truong tuyét dbi va twong ddi cua ca su dat nudi & 3 mat do khac nhau dugc trinh
bay ¢ Bang 3.
Bang 3. Tdng trucng tirong doi Va tuyér doi cua cé su dat nudi trong long ¢ cac mar dg khac nhau

Céc thong sb MP1 MD2 MD3
L1 (cm) 18,55+0,57 18,46+0,49 18,73+ 0,44
L. (cm) 64,05+2,08 61,37+1,78 52,3 + 3,39
DLG (cm/ngay) 0,0842 0,0792 0,063°
SGRy (%/ngay) 0,229 0,2222 0,190°
Wi (9) 80,53+4,92 80,03+3,78 83,33 +3,79
W2 (9) 3983,8+138,35 3545,96+125,26 2.781,4 + 264,14
DWG (g/ngay) 7,238 6,41 4,99°
SGRw (%/ngay) 0,722 0,70 0,64

Ghi chi: Céc gi4 tri trén cing mgt dong c6 chai cai giong nhau thi khéng khac biér ¢6 y nghia thong ké
(P>0,01).

Nghién ciru toe do ting trudng tuong ddi va tuyét dbi cua cé su dat cho thdy khong co su khac
biét c6 ¥ nghia (P>0,01) vé tdc do tang truong ciia cd & MP1 va MP2, nhung c¢6 su khac biét véi
cd & MD3. Ca su dat & MP1 c6 tdc do sinh truéng nhanh nhat, tang truéng twong ddi cua ca dat
7,23 g/ngay/con. Thip nhét 1a MD3, ting truéng tuong dbi cua ca chi dat 4,99 g/ngay/con (Bang
3). Méc du cad ¢ MDb1 dat kich co thu hoach 16n nhat nhung ning suét ca nudi cao nhat 1a 6 M2
dat 18,60 + 0,5 kg/m? va thap nhat 1a MP1 chi dat 15,51+0,3 m®.

Két qua thi nghiém ciing cho thiy c4 su dat 1a lodi c& cd tdc do sinh trudng nhanh, cho ning
suat cao hon so véi cac loai ¢4 bién nhur ca song va ca chim vy vang. Tang truéng cua ca chim
vay vang (Trachinotus blochii) nudi trong long tai Philipin chi dat trung binh 2,93 + 0,20 g/ngay
va nang suit dat 10,11 + 0,02 kg/m? [6]. C4 gid (Rachycentron canadum) nudi tai Kién Giang chi
dat ning suét trung binh 12 12,96 kg/m?3 [12].

3.3. Ty 1é séng va hé sé chuyén doi thiee dn
3.3.1. Ty Ié sang (Sr)
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Ty 1 séng cua ca su dat co chiéu hudng giam dan tr MP1 d&én MD3, 1an luot 1a: 77,75 + 0,13;
75,2+0,81 va 73,5+0,86%. Tuy nhién su khac biét vé Sr giira 3 nghiém thuc 1a khong ¢ v nghia
thdng ké (P>0,05). Ty I¢ sdng cua cé su dat nudi trong long dat twong ddi cao so véi ca ma. Tai
Kién Giang, ca m co ty ¢ séng tir 37-47% [13].

3.3.2. Hé sé chuyén déi thire an (FCR)

FCR cua 3 nghiém thirc c6 khuynh huéng ting dan tir MP1 dén MB3, 1an luot 14 2,16 +0,1;
2,20%0,1; 2,46+0,2. Tuy nhién su khac biét vé FCR gitta cac nghiém thuc 1a khong c6 y nghia
thdng ké (P>0,05). So vai cac loai ca bién khéc thi viéc tiéu ton thirc an cta ca su dét 1a tuong ddi
thap. Vi du, FCR ciia ca chém Lastes calcarifer thip nhat 1a 2,86 [14].

3.4. Higu qud kinh té

Két qua nghién ciru cho thay ty sut loi nhuan cao nhat & MD2, dat 29% va thip nhat & MD3,
dat 18% (Bang 4). Gia ting mat do nudi c4 lam ting chi phi nhung san lwong va ty suét lgi nhuan
giam. Loi nhuan nudi ca su dat tuong dbi cao, c6 thé twong dwong véi nudi c& ma. Ty suit loi
nhuan nudi cd mu ¢ tinh Kién Giang dat trén 27% [13].

Cé su dit 1a loai moi dugc nudi & Viét Nam, thuc té cho thiy ca 1on nhanh, thit thom ngon
nhung chwa dugc nhiéu nguoi tiéu dang biét dén, do do gia ca thuong pham trén thi truong trong
nudc con thap (160.000 d/kg). Hon nita, do thi nghiém dugc thuc hi¢n nu6i & quy md nho bi han
ché boi nang suit va san lugng dan dén gia thanh san pham con cao.

Bang 4. Cac chi phi, doanh thu, loi nhudn va hiéu qua dong vén cia nudi cé su ddt ¢ 3 mdt d khac nhau
Pon vi tinh: nghin dong

Cic thong sb NT1 NT2 NT3 Ghi cha

Ca giéng 8,505 11,907 15,309 21.000 d/con

Thirc dn 106,200 130,200 142,280 40.000 d/kg

Cong lao dong, quan ly 25,200 25,200 25,200 7.000.000 d/nguoi/thang

bién/nhién liéu 10,000 10,000 10,000 Sinh hoat, giat léng

Thubc, hoa chat 5,000 5,000 5,000 Vitamine, men vi sinh

Khiu hao 5,000 5,000 5,000 Ldng, may moc thiét bi

Téng chi phi 159,905 187,307 202,789

Gia thanh 130 127 140 Ca thuong pham
3 16ng/nghiém thirc. Thé tich nudi 1a 27

Téng doanh thu 200,640 242,080 238,400 m¥16ng (81 m3), gia c4 thuong pham la
160.000 d/kg

Loi nhudn 40,735 54,773 35,611 Tinh cho 81 m3 1ong

Ty suit lgi nhudn (%) 25 29 18 Tinh trén tong chi phi

4. Két luan

Céc yéu t6 moi truong bién dong theo thoi gian nubi nhung ¢ gidi han thich hop cho cé su dat
sinh trugng va phat trién.

Cé su dat sinh tuong twong dbi nhanh so vai cac lodi ca khac. Nudi ca sa dat trong 1ong & mat
d6 7 con/m? cho hiéu qua cao nhat so vai mat 6 5 va 9 con/m?3. Sau 18 thang nudi, ca dat 3,545 +
1,25 kg/con, ty 1é séng trung binh dat 75,2 + 0,1%, ning suat dat 18,60 + 0,5 kg/m?, FCR trung
binh 12 2,20 £ 0,1 va cho ty suét lgi nhuan trung binh 1a 29%/vuy nudi. Tuy nhién su khéc biét cua
cé4c chi tiéu ty 1& sdng, FCR gitra cac nghiém thuc la khong rd rét.

Trong thoi gian toi can c6 cac nghlen cau th nghlem nudi ca su dat trong long mat do 7 con/m®
& qui mo 1én, nang cao ty 1& sdng va ha gia thanh ca sa dat thuwong phdm nham hoan thién va nhan
rong cong nghé nudi ca su dat & Viét Nam.
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Loi cam on

Nhém thuc hién dy an tran trong cam on Bo Nong nghiép va Phat trién ndng thon da hf) tro
kinh phi dé thuc hién (Hop dong so6 06/2020/KHCN-TS), cam on Truong Cao dang Kinh te, Ky
thuét va Thuy san da cho phép st dung co s¢ vat chat tai Tram Nghién ctu hdi san trén bien (Cam
Pha - Quang Ninh) dé thuc hién cac thi nghiém.
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