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stage and from fingerling to fingerling stage. Feed types were mixed to form into 3
formulas with different ratios. The results showed that with the suitable feed formula
for crucian carp from fry to fingerling stage of 25% egg yolk + 50% zooplankton +
25% industrial feed, the best results were achieved in terms of length, weight and
survival rate, respectively, 2.03 cm/fish; 0.87g/fish, 60.5%. The formula of 25% fish
meal + 25% (soybean + rice bran) + 50% industrial feed achieved the best results for
fish raised from fry to fingerling stage with 1.25 g; specific length growth was 1.24%/
day and survival rate reached 68.2%.

TOM TAT

Nghién ciru anh hwéng cia cdc logi thirc an dén sinh trucng va ty 1é song cia cd
diéc (Carassius auratus) ¢ giai doan cd bét 1én cd hwong va giai doan cd hwong lén
cd giong. Cdc logi thire an dwge pha tron theo 3 cong thike véi 1y 1é phéi tron khdc
nhau. Két qua thi nghiém cho thdy véi cong thire thire an phit hop cho cd diéc giai
doan ca bot lén ca hwong 25% long do trung + 50% dong vt phu du + 25% thire an
cong nghiép két qua dat tot nhdt tang trudng vé chiéu dai, khoi lwong va ty 1é song
lan lwot la 2,03 £0.42 cm/con; 0,87+ 0.28 g/con, 60,5+3.6%. Cong thirc 25% bot ca
+ 25% (ddu nanh + cam gao) +50% thirc dn cong nghiép dat két qua tot cho cd wong
giai doan tir cd hwong 1én cd giong véi 1,25+0.34 g; ting trudng chiéu dai dic thii la
1,24+0.01%/ngay va ty 1é song dat 68,2+2.0%.
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1. Gioi thiéu

Nhu d4 dé cap trong bai viét trude (V3 Thi
Thu Em & cdng su, 2024), ca diéc (Carassius
auratus) 1a loai ca nudc ngot cung ho véi cé
chép. Trong tu nhién, ca diéc thuong séng
chung véi ca chép, cha yéu dn mun bi hiru co
va céac loai sinh vat nho. Ca diée 6 kich thuée
nho, cham 16n nén it dugc nudi hon so vaoi
nhiéu loai ca nuéc ngot khac. Tuy nhién, ca
diéc ¢6 wu diém la thit thom ngon, cO thé ché
bién lam nhiéu vi thude bdi bo strc khoe trong
y hoc ¢o truyén voi tén goi 1a “tirc ngu” véi
vi ngot thanh, tinh 4m khong doc c6 tac dung
b ti, vi, hanh thuy: Két qua diéu tra cho thiy
ngudn loi ca diéc hién nay tai dia phuong suy
giam nghiém trong, do nguoi dan khai thac
bang mot s6 ngu cu mang tinh haty diét nhu
16 (bat quai), xung dién dac biét khai thac vao
mua sinh san dan dén nguon loi c4 diéc ngoai
tu nhién ngay cang suy giam.

Trong khuon khé nghién ciru trén d6i
tuong ca diéc tai Phu Yén, nhom tac gia da
tién hanh nhiéu thi nghiém nham tim ra céac
ngudong mat dg, thuc an phu hgp trong viéc
wong nudi ca diéc voi diéu kién nhan tao. Két
qua vé xac dinh mat d6 phu hop da cho két
qua trong (VO Thi Thu Em & cong su, 2024)
¢ hai giai doan ca bot 1én ca huong (1500 con/
m?) va ca huong 1én ca gidng (500 con/m?).
Nhom nghién ctru tiép tuc nghién ctru va xéac
dinh cong thic thirc an thich hop dé uong
nuoi ca diéc.

Nghién ctru vé thic an cia ca diéc,
mot nghién ctru lién quan duoc tién hanh tai
Quang Binh, c4 diéc duoc uong trong ao dat
v6i mat do ca bot 200 con/m?. Cho n tudn dau
v6i luong thue an 0,4 kg/van bot, sau do tang
1én 0,5 kg (tuan thir 2) 0,8 kg/10.000 ca bot
& tuan thir 3 va tuln thir 4 cho an 1,5 kg thirc
an/10.000 c4 bot. Thire 4n 12 1ong do tramg két
hop v6i bot mi cho dn & tuan dau véi ty 18

50% bot mi + 50% long do trang, tir tuan tha
2 cho an voi 50% cam gao+ 25% bot mi + 25
bot ca. Két qua sau 4 tudn wong ca dat kich ¢
trung binh 1 cm (khoang 2.000 con/kg) (Pham
Thi Hai Thanh, 2020). Trong khi do, giai doan
wong tir hwong 1én giéng trong 2 tuan dau
cho an 2,5 kg/van ca huong, 6 tuan tiép theo
cho an 4 kg/van cé huong. Loai thic an su
dung két hop 50% cam gao + 25% bot mi +
25 bot ca. Két qua sau 12 tudn wong kich c&
dat 4-5 cm (400 - 500 con/kg) (Pham Thi Hai
Thanh, 2020).

Nghién ctru anh huéng ciia mot sb loai
thire 4n dén tang truong va ty 1& sdng cua ca
bbng tuong giai doan c4 huong dugc thuc
hién trong 8 tuan. Kich c& cé sir dung cho thi
nghiém la 1,08 + 0,32 g; 4,713 £ 0,374 cm/
con, ¢4 dugc cho an 2 lan/ngdy. Thi nghiém
dugc tién hanh véi 3 nghiém thuc thic dn
la trun chi, ca tap va thuc an ché bién, mdi
nghiém thirc duoc lap lai 3 1an v6i mat do 30
con/bé (100L). Ca cho an thirc an trin chi c¢6
tbc do tang truong cao nhat véi khdi lugng
c4 khi hét thic thi nghiém dat gia tri trung
binh 1a 1,97 = 0,45 g; khdi lugng cé ting
truong dat 82,4 + 4.21% va ty 1é sdng dat
86,67%. Khong c6 su khac biét vé ty 1 song
gitta nghiém thure trun chi va cé tap (86,67 £
12,34% va 90 + 5,77%), tuy nhién c6 su khac
biét v6i nghiém thirc thic an ché bién (Pham
Thi Anh, 2017).

2. Phuwong phap nghién ctru
2.1. Poi twong nghién ciru

Ci diéc dwoc dung cho thi nghiém nay
gom 2 giai doan, ca diéc bot c6 kich thuée
tir 0,5 - 0,7 cm, ca diéc hwong véi kich thudc
1,0 - 1,5 cm. Ca diéc gidng c6 ngudn goc tir
¢4 duge sinh sian nhén tao tai chd, ca khée
manh, mau sic twoi sang, phan xa tét khi
g0 vao thanh xo.
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Hinh 1. C4 diéc bot (A), ca diéc huong (B)

(A)
2.2. Thoi gian va dia diém nghién ctru

Thi nghiém dugc tién hanh trong 3 théng
tir thang 5/2020 dén thang 08/2020 tai Tram
thuc nghiém san xuit gidng nudc ngot - xa
Hoa Dinh Bong - Phtt Hoa - Pha Yén.

2.3. Thi nghiém wong ca bot Ién ca
hwong va tir ca hwong 1én ca giong véi loai
thirc An khac nhau

2.3.1. Thi nghiém 1. Anh hwéng cia cdc
loai thiec an lén ca diéc giai dogn tir ca bot lén
cd hwong

- Thi nghiém dugc tién hanh trén bé
composite v4i thé tich 1m’/bé; nudc duogc
xtr 1y sau d6 bom vao cac bé; ca dung thi
nghiém tir ca bot 1én ca huong dugc tién hanh
trong thoi gian wong; Thirc an dugc sir dung
trong thi nghiém gém 3 loai 14 long d6 trimg
ga (LDTG), dong vat phu du (BVPD) gdm
moina va trun chi, va thitc an cong nghiép
(TACN) cho ca. Thirc an cong nghiép 1a loai
vién ndi cua cong ty UP c6 do dam 35 - 40%.
Lugng cho in theo huéng dan cla nha san
xuat. Mat d6 wong nudi dugc ldy tir mat do
phil hop nhit & cac nghiém thirc thi nghiém vé
mat d6 (VS Thi Thu Em va ctv, 2024) cu thé
1500 con/m3 cho ca bt 1én c4 huong va (500
con/m?) giai doan ca huong 1én ca giéng. Thi
nghiém duogc b tri voi 3 nghiém thuc va thoi
gian vong nuoi la 25 ngay, trong d6 nghi¢m
thiec 1 (NT1): 50% LBTG + 25% DVPD +
25% TACN; NT2: 25% LDTG + 50% BVPD
+ 25% TACN va NT3: 25% LDTG + 25%
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B)

DVPD + 50% TACN. Téc d6 ting truong vé
chiéu dai va tang trong cling nhu ty I¢ song
duoc thu mau theo dinh ki.

Ché d6 chim soc quan 1y cac bé thi
nghi¢m dugc thuc hi¢n nhu sau tuan dau tién
ctia thi nghiém ca dugc cho an 4 - 6 lan/ngay,
lwong cho dn 150 - 200g/10.000 ca/ngay; tuan
thtr 2 cho 4n 3 - 4 1an/ngay, luong cho an 200 -
300 g/10.000 ca/ngay; tuan thir 3 va 4 cho an 2
- 3 1an/ngay, lwong thirc an 250 - 400 g/10.000
ca/ngay. Luong nudc thay hang ngay trong
cac bé thi nghiém 14 30-50%.

2.3.2. Thi nghiém 2. Anh hwéng cia cdc
logi thirc an 1én ca diéc giai doan tir cd hwong
lén cd giong

- Thi nghiém duoc tién hanh & bé
composite voi thé tich 1m3/bé; nudc duogc xir
1y sau d6 bom vao cac bé; ca dung thi nghiém
tir c4 wong tir giai doan ca huong 1én ca gidng
duoc tién hanh vé6i thoi gian wong 35 ngay.
Mat d6 wong nudi duge 13y tir két qua tt nhat
tir thi nghiém vé mat d6 anh huong dén sinh
truong va phat trién cua ca diéc (VS Thi Thu
Em va cong su, 2024). Cac loai thiic an st
dung trong thi nghiém bao gém bot ca (BC),
hon hop bot dau nanh va bot cam gao (DN-
CGQG), vo6i cac nghiém thire (NT1): 50% BC +
25% (BN-CG) +25% TACN; (NT2): 25% BC
+ 50% (DN-CG) + 25% TACN; (NT3): 25%
BC + 25% (PN-CG) + 50% TACN. Cac chi
tidu vé toc do tang truong va ty 1¢ séng dugc
thu thap sau khi két thiic thi nghiém, trong d6



xéc dinh chiéu dai cta c4 bang cach do tir dau
mdm dén cudi vay dudi va khdi luong duoc
x4c dinh bang cach can timg c4 thé miu thu
dugc can dién tir c6 do chinh xac dén 1 mg va
ty 16 séng dugc thu thap sau khi két thuc thi
nghiém; thu 30 ca thé/bé wong; mdi nghiém
thirc dwoc lap lai 3 1an.

Ché d6 cho an cham soc quan 1y & cac
bé thi nghiém duoc thé hién lan luot nhu sau:
Tudn thir 5 - 6 cho an 2 - 3 lan/ngdy, khau
phan 15 - 20% W c4,; Tuan thir 6 - 7 cho an 1
- 2 1an/ngay, khau phan 15 - 20% W c4; Tuan
thir 8 - 9 cho an 1 - 2 1an/ngay, khau phan 15 -
20% W ca. 30 - 50% nudc trong bé wong duoc
thay hing ngay.

2.4. Cac chi tiéu cin theo doi

- Xéc dinh tdc d6 ting trudng chiéu dai
tuyét d6i (Daily Length Gain) theo cong thirc
sau.

Lz - L1
DLG (mm/ngay) =

t-t
2 1

- Téc do tang trudong chiéu dai dic biét
(Specific Length Rate).

LnL,- LnL,
SLR (%/ngay) = x 100
27 M
Trong do:
+ L1: chiéu dai ¢4 ¢ thoi diém dau (mm)
ung vai thoi gian dau tl(ngay).
+ L2: chidu dai c4 & thoi diém cubi (mm)
ung véi thoi gian sau t2(ngay).
- Téc d6 tang truong khdi lugng tuyét
doi (Daily Growth Gain).
W2 3 Wl

tz' tl

Téc d6 tang truong khdi lugng dac biét
(Specific Growth Rate)
LaW, - LnW,
x 100
t,-

DWG (mm/ngay) =

SGR (%/ngay) =

Trong do:
+ W1: Khoi lugng ca ¢ thoi diém dau
(mg) véi thoi gian dau t, (ngay)

+ W2: Khéi hrgng ca & diém cudi (mg)
v6i thoi gian cuoi t, (ngay)

Hinh 2. Can va do chiéu dai ca diéc 45 ngay tudi

- Ty 1& sdng: Xac dinh vao thoi diém cubi ciia dot vong theo cong thirc:

S cé4 thu hoach (con)

Ty 1¢ séng (%) =

x 100%

S6 cé tha ban dau (con)
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3. Két qua va thao luin

3.1. Bién dong mot s6 yéu t6 mdi truwong
nwéc bé wong nudi

Bién dong mot s6 y€u td moi truong
trong qud trinh wong nuoi ca diéc dugc trinh
bay ¢ Bang 1.

Bang 1. Mt s6 yéu t6 mdi truwong trong qua trinh wong ca diéc

Théong s6 méi truwong

Giai doan ca b{t
1én ca hwong

Giai doan ca huong
l1én c4 giong

sin 251+0,6 262+0,5
& (24,5 - 26,0) (25,3 - 26,8)
Nhiét d¢ (°C)
Chid 26,1+0,8 274+ 0,6
4 (25,2 -27.3) (26,4 - 27.9)
R Séng 7,4-82 7,4-82
P Chicu 7.6-82 7.6-82
DO (mg/L) 5,5+0,1 5,3+0,2
NH, (mg/L) 0 0

Ghi chii: 86 liéu trinh bay la gid tri trung binh + dé léch chudn; trong ngodc don la gid tri

nhé nhdt va lém nhat.

Nhi¢t d§ nudc ¢ cac thi nghiém duoc do
vao budi sang va chiéu, su dao dong thé hién
lan luot 13 24,5-26°C va 25,2-27,3°C. Nhin
chung, nhiét d trong ngay khong c6 su dao
dong 16n va déu nam trong khoang thich hop
cho c4 diéc sinh truong binh thuong va phat
trién (Nguyén Chung, 2008).

Do pH nudce trong qua trinh thi nghiém
budi sang dao dong tir 7.4 - 8,2, trong khi budi
chleu do dugc dao dong tir 7,6 - 8,2. Theo
yéu cau vé do pH ctia nudc nudi ca nam trong
khoang 6,0 - 8,2 (Nguyén Chung, 2008), nhu
vay pH nuéc trong cac bé 1a phu hop, tuy
nhién c6 mot sd ngay pH dat mirc cao & 8,2
va xay ra trong thoi gian ngin do chét luong

nudc cap vao khong 6n dinh.

Ham luong oxy hoa tan do dugc trong
céc bé thi nghiém budi sang dao dong tir 4,8
- 5,5 mg/L trong khi budi chiéu do duoc dao
dong 4,8 - 5,6 mg/L. Cac chi sd nay, cling nam
khoang thich hgp cho ca sinh trudng va phat
trién. Trong qua trinh wong, cac bé duoc syc
khi lién tuc 24/24h nén ham lugng oxy hoa
tan 6n dinh & muc > 5,0 mg/L. Theo Nguyén
Chung (2008) ham lugng oxy hoa tan 16n hon
3 mg/L hoan toan thich hop cho sinh truéng,
phat trién cta ca. Gia tri trung binh NH, trong
sudt thoi gian wong khong phat hién khi su
dung test kit.

3.2. Ting truong va ty 18 sdng ca diéc wong tir ca bot 1én ca hwong sir dung thirc in

khac nhau

3.2.1. Téc do tang trucng khoi heong va chiéu dai

Bang 2. Téc dd ting trudng cia ca diéc bot sir dung céc loai thirc in khac nhau

Thirc an
Chi tiéu
NT1 NT2 NT3
L, (cm) 0,78 £ 0,079 0,8+0,79° 0,81 £0,072%
L, (cm) 2,02 £0,45° 2,03 +0,42° 1,92 £ 0,43"
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DGL (cm/ngay) 0,05 £ 0,04" 0,049 + 0,03° 0,044 +£0,02°
SLR (%/ngay) 3,81 +£0,12" 3,72+0,18" 3,47+0,01"
W, (2) 0,124 40,19 0,126 = 0,18 0,13 0,2
W, (2) 0,79 + 0,33 0,87 = 0,28° 0,8 +0,32°
DWG (g/ngay) 0,027 +£0,001% 0,031 £0,004° 0,027 £ 0,003
SGR (%/ngay) 73+02° 77+08" 7.2+0,01°
Ty 1& séng 60,1 +3,5° 60,5 + 3,6 582+2,0°

Ghi chii: 86 liéu trong cing hang c6 chit mii khdc nhau thi khédc nhau c¢é ¥ nghia (P<0,05)

Tir Bang 2 cho thiy ca diéc bot dua vao
thi nghiém c6 chidu dai trung binh 0,78 -
0,81 cm/con va khéi luong 0,124 - 0,130 g/
con (P>0,05). Sau 25 ngay thi nghi¢m, ca dat
chiéu dai 1,58 - 2,45 cm/con va khéi luong
0,45 - 1,12 g/con.

Cé4 ¢ nghiém thuc 1 (st dung 25% long
do tring + 50% dong vat phu du + 25% thic
an cong nghi¢p) dat cao nhat vé ting truong
chiéu dai va khdi luong twong tng 13 2,03 cm;
0,87 g, sai khac khong c6 ¥ nghia thong ké so
véi céac loai thure an con lai (P>0,05).

3.2.2. Ty Ié song

Két qua thi nghiém trinh bay & Bang 2
cxho thay ty 16 sdng cua ca diéc giai doan nay
dao dong tir 58,2 - 60,5%. Trong do ty 1& séng
clia c4 & nghiém thirc 2 13 cao nhit (60,5%) va
ké tiép & nghiém thuc 1 (60,1%). O nghiém
thirc 3 ty 1¢ séng thap chi dat 58,2%.

Tir két qua toc do tang truong khdi luong,
chiéu dai va ty 1& sdng cua c4 diéc giai doan ca
bt 1én ca huong cho thay thirc dn: 25% long
do trimg + 50% dong vat phu du + 25% thirc
an cong nghi¢p 1a phu hop.

3.3. Toc d ting truwéng va ty 1¢ song ca diéc giai doan tir ca hwong 1én c4 gidng sir

dung thirc an khac nhau

3.3.1. Téing trudng khoi lwong va chiéu dai

Bang 3. Téc @) ting trudng chiéu dai va khéi lwong ca gidng ca diéc
str dung cac loai thirc 4n khac nhau

Thirc an
Chi tiéu
NT1 NT2 NT3

L, (cm) 1,92 + 0,59 1,91 + 0,462 1,88 + 0,412

L, (cm) 2,66 + 0,43 2,77 + 0,50 2,83 +0,52¢
DGL (cm/ngay) 0,021 £ 0,004 0,025 + 0,003 0,027 = 0,002

SLR (%/ngay) 0,93 + 0,04 1,06 + 0,03 1,17 £ 0,02
W, (g) 0,81 + 0,07 0,82 + 0,45 0,81 + 0,38

W, (g) 1,21 +0,30° 1,19 +0,35° 1,25 +0,34°
DWG (g/ngay) 0,011 + 0,001 0,011 + 0,001 0,013 £ 0,001

SGR (%/ngay) 1,15+0,2 1,07 +0,8 1,24 + 0,01

Ty 1é séng 66,1 +3,5 60,5+ 3,6 68,2 +2,0

Ghi chii: 86 liéu trong cing hang c6 chir mii khdc nhau thi khéc nhau c¢é y nghia (P<0,05)
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Két qua tir Bang 3 cho thay ca diéc dua
vao thi nghiém c6 chiéu dai dao dong tir 1,88 -
1,92 cm va khdi lwong dao dong tir 0,81 - 0,82
g/con. Sau 35 ngay thi nghiém wong vdi céc
loai thirc &n khac nhau, c4 dat chiéu dai 2,66
- 2,83 cm va khdi lwong 1,19 - 1,25 g trong
d6 nghiém thirc 3 c¢6 chiéu dai va khéi luong
trung binh cta cé cao hon so vdi cac nghi¢m
thirc con lai (P <0,05).

ban ca cua nghiém thue 3 (st dung 25
bot cad + 25% (ddu nanh + cam gao) + 50%
thirc an cong nghiép) con dat gia tri cao nhét
so voi hai nghiém thirc con lai vé ting trudng
chidu dai tuyét ddi (0,027 cm/ngay), ting
truong chiéu dai dac thu (1,17 %/ngdy), ting
truong khdi luong tuyét d6i (0,013 g/ngay),
tang trudng chiéu dai ddc thu (1,24 %/ngay).

3.3.2. Ty Ié song

Két qua Bang 3 cho thay ty 1& séng cua
ca diéc giai doan tir ca huong l1én ca glong
dao dong tir 60,5 - 68,2% trong d6 cao nhat &
nghiém thire 3 (68,2%) va thap nhit & nghiém
thire 2 (60,5%).

Tur két qua dat dugc cua thi nghiém trén
cho thy thirc dn cho giai doan wong ca diéc tir
c4 huong 1én ca gidng 1a hdn hop gdm: 25%
bot ca + 25% (dau nanh + cam gao) +50%
thirc an cong nghiép la phu hop.

4. Két luan

Céc yéu té moi truong theo ddi trong qué
trinh wong thich hop cho céa diéc giéng sinh
trwong va phat trién: nhiét do (24,5 - 27,9°C),
pH (7,1 - 8,2), DO (4,8 - 5,6 mg/L) khong
xé4c phat hién NH3 trong qua trinh tién hanh
thi nghi¢m.

Thirc dn dung wong ca diée tir giai doan
bot 1én huwong sir dung két hop 25% long do
trimg + 50% dong vat phu du + 25% thire an
cong nghlep la phu hO’p vi cho chi sb ting
truong chiu dai va khoi luong tuong ng la
2,03 cm; 0,87 g cao hon ké ca ty 1¢ song dat
60,5% so v&i cac nghiém thirc con lai.

Thirc dn cho giai doan wong cé diéc tir ca
huong 1én ca gidng 1a hdn hop gdm: 25% bot
ca +25% (dau nanh + cam gao) +50% thirc an
cong nghiép 1a phu hop vi c6 gié tri trung binh
chiéu dai thu hoach 1a 2,83 cm; ting truong
chiéu dai tuyét ddi 1a 0,027 cm/ngay; ting
truong chiéu dai dic thu 1a 1,17 %/ngay. Vé
khéi lwong NT1 ciing c6 gia tri gia tri trung
binh khdi luong thu hoach 1a 1,25 gram; tang
truong khoi lugng tuyét ddi 1a 0,013 cm/ngay;
tang truong chiéu dai dic thu 1a 1,24 %/ngay
so voi 2 nghiém thtrc con lai. Ty 1¢ sdng ciing
dat cao nhat (68,2%).
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