KHOA HOC CONG NGHE

ANH HUOGNG CUA CAC LOAI THUC AN TU NHIEN LEN
CA NGUA BDEN [Hippocampus kuda Bleeker, 1852)
GIAI DOAN UONG GIONG

Pham Minh T, Pham Thi Phong Lan?, Vo6 Thi My Chau!

TOM TAT

Nghién cttu nay nham danh gi4 anh hudng cta céc loai thitc an khac nhau lén téc do tang truéng va ty le
s6ng ctia ca ngua den (Hippocampus kuda) giai doan wong giong dé gop phan phat trién nghé nuoi ca bién
ving déng bing song Ctru Long (MBSCL). C4 ngua den thi nghiém c6 chiéu dai ban dau 9,8+0,9 mm/con
va khoéi luong 50,2+1,9 mg/con duoc bé tri & mat do 3 con/lit trong cac bé nhua 20 lit. Thi nghiém duoc bé
tri v6i 5 nghiém thic thitc an khac nhau va lap lai 3 1an & méi nghiém thiic bao gom: Copepod; Artemiz;
Artemia (giau hoa); Artemia + Artemia (d6ng lanh); Artemia + Copepod. Két qua nghién cttu cho thy nhiét
do, pH, ham lugng TAN va NO, & tat ca cac nghiém thic déu ndm trong khoang thich hop cho sy phat trién
clia c4 ngua den giong. C4 c6 ting truéng chiéu dai dat 34,2 — 38,0 mm va khong co su khac biét gitra cac
nghiém thic. Tang trudng vé khoi luong dat cao nhat & nghiém thic Copepod (200,1 mg/con va 4,61
%/ngay) va nghiém thitc Arfemia + Copepod (194,3 mg/con va 4,51%/ngay). Ty 1é song dat cao nhat & hai
nghiém thic Artemia + Copepod (91,1%) va Artemia GH (91,1%) va khac biét c6 y nghia thong ké voi
nghiém thtc Artemia + Artemia (Pong lanh) (75,6%). St dung Artermiahoic Copepod két hop voi Artermia
1a nguén thic an ty nhién hiéu qua nhat trong uong giéng ca ngua den.

Tirkhéa: Cd ngua den, Hippocampus kuda, thitc an tir nhién.

1. GIOI THIEV

Ca nguwa (Hippocampus spp.) 1a loai thiy san cé
gia tri kinh té cao, mic du gia tri dinh duong khong
cao nhung lai c6 gia tri cao trong y hoc, dac biét la
trong dong y. Mdi nam c6 it nhat 20 triéu ca ngua
duoc tiéu thu trén thé gioi, rieng Trung Quoc st
dung hon 20 tin (khoang 6 triéu con) dudi dang
duoc phdm tri bénh. Nam 1995, trén thé gidi co
khoang 32 nuéc tham gia mua ban cd ngua nhung
dén nam 2000 con s6 do da tang gap 3 lan len dén 80
nuoc (Lourie, 2003). Ngoai ra, mot lwong khong nho
ca ngua duoc nudi lam canh & nhiéu nuwoc (Vincent,
1996). Viet Nam la mot trong nam nuoc xuat khau ca
ngua l6n nhit thé gioi (cung voi An Do, Indonesia,
Mexico va Thai Lan). Tuy nhién, san luong khai thac
ca ngua cé xu huwong giam di cung véi kich thuéde ca
ngua danh bat nhé dan (8,502,0 cm) so voi 5-10 nam
truoc day (To Cong Tam, 2012). Ké tir thang 5/2004
ca ngua duoc thém vao phu luc II Cong udc budn ban
Quéc té cac loai dong, thuc vat hoang da nguy cdp
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(CITES), Cong udc bat budc cac nudc xuat khau loai
nguy cap phai chiu giam sat thuong mai quoc té va
dam bao khong gay bat loi cho st ton tai lau dai ctia
quan thé tu nhién.

Nguén cung c4 ngua tir ty nhién ngay cang giam
do khai thac qua mtc cting véi viéc nhiéu quéc gia va
cac t6 chic quoc té dang ap dat nghiém ngat cac han
ché phap ly doi voi viec khai thac ching da buoc
nguodi mua ban c4 ngua phai tim kiém cac ngudn
thay thé dé dap ng nhu cau tiéu thu. Nghé nudi ca
ngua vi thé c6 tiém ning lon dé tich hop da muc tieu
d6 1a bao ton va cung cip nguon ca ngua cho thuong
mai cting nhu tang lia chon sinh ké cho cac ngu dan
phai tir bd viéc danh bit ca ngua tu nhién do su suy
giam nguén loi va cac ché tai vé phap ly. Vi vay, viec
san xudt nhan tao con giéng va nudi thwong phdm ca
ngua la rat can thiét. Trong d6, nhu ciu dinh duong
va doi tuong sinh vat phu du 1a nguén thac an tu
nhién cho giai doan wong giong 1a vin dé hét stc
quan trong trong viéc san xuat giong c4 ngua nhan
tao (Truong Sy Ky, 2000). Vi thé ma Arfemia nauplii,
mot ngudn thizc dn ty nhién tién loi da duoc stt dung
kha phé bién va hiéu qua trong wong giéng ca ngua
(Anindiastuti et al, 2005; Job et al, 2002). Str dung
copepod vét tir ao tom & dang tuoi va dong lanh dé
uwong ca ngua ciing da co thir nghiém va cho két qua
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kha quan (Thuong Dinh Tam va Hoang Tung, 2008).
Tuy nhién, nghién ctru vé viéc st dung két hop cac
loai thic @n tu nhién v6i nhau va giau hoa thirc an dé
danh gia sy anh huéng cta chung lén sinh truéng ca
ngua den giéng van con it va han ché. Tir cac van dé
néu trén, nghién ctu nay duoc thuc hién voi muc
dich danh gia tac dong cta viéc stt dung mot so6 loai
thitc an tr nhién & dang twoi song, dong lanh, giau
hoa va két hop chung véi nhau 1én sinh trudng ctia ca
ngua den (Hippocampus kuda Bleeker, 1852) giai
doan wong giong. Cac két qua thu duoc sé gép phan
hoan thién quy trinh nuéi va tim ra ché do thirc an ty
nhién thich hop cho déi tuong thiy san day tiém
nang phat trién trong tuong lai nay.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Thi nghiém duoc thuc hién tai Trai thuc
nghiém Truong Pai hoc Kién Giang tir thang
3/2020 dén thang 5/2020. Thi nghiém duoc bo tri
hoan toan ngiu nhién véi 5 nghiém thac: ()
Copepod; (ii) Artemia; (iii) Artemia giau hoa (GH);
(iv) Artemia + Artemia dong lanh (PL), Artemia +
Copepod. M6i nghiém thic duoc lap lai 3 1an. Thi
nghiém duoc bo tri trong nha va c6 hé théng dén
dé dam bao anh sang ¢ cac bé thi nghiém dat tir
1000 lux. He théng thi nghiém goém 15 bé nhua véi
thé tich 20 lit/bé. Ca & tat cd nghiém thic déu
duoc wong bang nguén nuéc cdé do man 30% va
mat d6 3 con/lit. Copepod s dung trong thi
nghiém nay duoc vét hang ngay tir ao nudi tom ven
bién huyén An Bién, Kién Giang. Artemia nauplii
duoc tao bing cach 4p tring bao xac ctia Artemia
(Star Five, INVE) hang ngay trong 20-24 gio, vé
sinh bang formalin 50-100 ppm réi rtta sach lai
bang nudc ngot. Ca st dung dé bé tri thi nghiém
c6 ngudn tir sinh san nhan tao va dugc wong chung
mot dot dén 10 ngay tudi bang thirc an la Naplius
Copepod, ca c6 chiéu dai trung binh 9,8+0,9 mm va
khéi lwong trung binh 50,2+1,9 mg.

C4 & tat ca thi nghiém duoc cho an 2 1an/ngay (8
gio va 14 gid), mat do thic an 1a tir 3 - 5 ca thé/ml
Luong thitc dn dugc diéu chinh hang ngay theo nhu
cau va kha nang bat moéi ctia ca. Hang ngay siphon
chét thai trong cac bé thi nghiém luc 10 gio va
shiphon chat thai két hop thay 30 — 50% luong nuéc
bang cach cham tir tir nuéc sach vao bé luc 17 gio.
Thoi gian bo tri thi nghiém 1a 30 ngay (t6ng thoi gian
uong ca 1a 40 ngay). Tam ca dinh ky 1 tuan/lan biang
formol 50 ppm trong 30 phut dé phong bénh.

Cac chi tiéu vé moi truong nudce: Nhiét do, pH
duoc do 2 lan/ngay (7 gio va 14 gio). Ham luong
TAN, NO, do 5 ngay/lan lic 8 gio biang cac bo test
Sera.

Céc chi tiéu sinh truong cta ca duoc xac dinh &
ngay két thuc thi nghiém bang cach dém, can va do
toan bo ca con song.

- Tile song (%) = (s6 ca con song/s6 ca tha ban
dau) x 100

- Tang trudng vé chiéu dai:

+ Toc do tang trudng tuyét déi (mm/ngay):
DLG=(L-Ly/t

+ Toc do sinh truong twong doi (%/ngay)
(SGR): SGR, = (LnL, - LnLy)x100/ t

- Tang trudng vé khai luong:

+ Toc do ting trudng tuyét doi (g/ngay):
DWG=(W-W,)/t

+ Toc do tang truong tuong doi (%/ngay):
SGRy=(LnW.~LnW,)x100/ t

Trong d6: W, Khéi luong ca & thoi diém ban
dau (g); W4 Khoéi luong ca & thoi diém két thac thi
nghiém (g); Ly Chiéu dai ca & thoi diém ban dau
(mm); L. Chiéu dai ca & thoi diém két thuc thi
nghiém (mm); t: Khodng thoi gian nuoi thi nghiém
(ngay).

Cac s6 lieu thu thap duoc tinh toan cac gia tri
trung binh, do léch chuin va vé do thi bing phan
mém Microsolf Excel, so sanh su khéc biét gitra cac
nghiém thic bang phép tht Ducan thong qua phan
mém SPSS 20 & mtc y nghia (p<0,05).

8. KET QUA VA THAO LUAN

3.1. Cac yéu t8 moéi triong nurde

3.1.1. Nhiét do va pH

Moi truong cho cid ngua sinh truong binh
thuong (& ving nhiét doi): nhiét do: 26 — 30°C, pH:
8,1 - 8,3. Nhing vung khong co6 thuc vat thay sinh,
nudc duc va do man thiap khong co6 ca ngua phan bo
(Vicent, 1996; Truong Si Ky, 2000). O thi nghiém
nay, cac nghiém thitc duoc b tri trong nha nén nhiét
d6 nuoc teong doi 6n dinh, nhiét do trung binh trong
cac bé nuoi dao dong trong khoang 28,9 — 30,8°C
(Bang 1), nhiét do thap nhat 1a 28,9 °C va cao nhat la
30,8°C. Theo Boyd (1990), nhiét do thich hop cho
nhitng loai séng trong ving nuéc am 1a tir 25 — 32°C.
Nhin chung, nhiét d6 nudc thich hop cho sy sinh
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truéng ctia ca. Ca ngua den sé chét sau vai ngay khi
nhiét do ha xuong 17 - 18°C. Ca ngua cang nho thi
cang hep nhiét do. O nuoc ta ca ngua sinh truéng
binh thuong & 26 - 30°C, trong truong hop ting nhiét
do len 34°C hodc gidm xuong 20°C ca ngua chiu
dung duoc trong thoi gian ngan (Truong Si Ky,
2000).

Két qua cho thay pH giita cac nghiém thitc c6 su
chénh léch khong nhiéu. Su bién dong pH trong

ngay cing khong cao do & thi nghiém nay cac bé
uwong duoc bé tri hoan toan trong nha nén khong
chiu anh huéng béi cac yéu t6 thoi tiét bén ngoai. pH
trung binh & cac nghiém thic dao dong trong
khoang 8,3+0,20 - 84+0,49 vao budi sang dén
8,3+0,49 - 8,4+0,42 vao bubi chiéu (Bang 1). Theo
Boyd (1990), pH nudc thich hop cho sy phat trién
ctia ca tur 6,5 - 9,0. Nhu vay, pH trong thi nghiém phu
hop voi su sinh trudng va phat trién cta ca nuoi.

Bang 1. Nhiét d6 va pH trung binh ctia cac nghiém thitc wong ca ngya den béng céc loai thirc dn khac nhau

. ) Nhiét do (°C) pH
Nghiém thtc Sing Chicu Sang Chiéu

Copepod 28,9+0,52 29,94+0,53 8,3+0,29 8,4+0,42

Artemia 29,1+0,55 30,5+0,31 8,4+0,49 8,4+0,20

Artemia GH 29,2+0,41 30,140,41 8,3+0,20 8,44+0,28

Artemia + ArtemiaDL 29,5+0,43 30,8+0,44 8,3+0,45 8,4+0,32

Artemia+ Copepod 29,0+0,35 29,84+0,55 8,3+0,25 8,3+0,49
3.1.2. Bién dong tong dam ammonia (TAN) khf)ng anh huéng dén qua trinh sinh truéng va phat
. e s trién cta ca.
E s e 3.1.3. Bién dong nitrite (NO.)

ngdy
1 5 10 15 0 A kll

Hinh 1. Bién dong TAN ciia cac nghiém thic

Két qua cho thiy bién dong vé ham luwong TAN
giita cac nghiém thic khong chénh léch nhiéu. Nho
luong nude dugc thay méi ngay (30 - 50% thé tich
nuoc) nén ham luong TAN khong ting cao, dao dong
trung binh ctia cac nghiém thic trong khoang 0,53 —
0,67 mg/L. Cang vé sau, ham luong TAN & hau hét
cac nghiém thic cang ting do luong chat thai tich
lity trong bé bao gom phan ca va thirc an du thira. Tat
ca cac bé déu c6 TAN cao nhit & dot thu mau cudi
cung, trong do cao nhat 1a & nghiém thtc Artemia +
Artemia DL (0,90 mg/L), cac nghiém thic con lai co
TAN dao dong trong khoang 0,54 — 0,80 mg/L (Hinh
1). Hau hét & cac dot thu mau thi ham luong TAN
cao nhat & nghiém thitc Artemia + Artemia DL do su
phan ra ctia nguédn thitc 4n 1a Arfemia DL nhanh hon
so voi con moi song. Trong qué trinh nudi, nuéc &
cac bé nuodi cho an c6 bé sung Artermia DL thuong
duc hon cac nghiém thiic con lai. Ham luong TAN
thich hop cac loai ca khong c6 co quan ho hap phu la
0,2 = 2 ppm (Boyd, 1998). Do @6, ham luong TAN
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Két qua cho thdy ham luong NO, & cac nghiém
thicc déu c6 xu huéng ting dan theo thoi gian vong
va dat cao nhat & dot thu mau cudi cung (0,50 — 1,23
mg/L) (Hinh 2). Nghiém thtic Artemia+ Artemia DL
thi ham luwong NO, luén cao hon so véi cac nghiém
thitc con lai do Arfemia PL nhanh phan hiy va tan
trong nudc. Nhin chung ham lugng NO, trung binh
cua thi nghiém dao dong trong khoang 0,35- 0,90
mg/L. Mtic dao dong nay la phu hop va it anh huéng
dén sinh trudng ctia ca vi theo Boyd (1998) thi ham
lwong NO, c6 tac dung gay doc cho tém ca la 16n hon
2 mg/L.

—+— Copepod
14 —+—Artemia GH

== Artemia + copepod
1

8- Artemia
== Artemia + Artemia DL

0 ngay
1 5 10 15 20 25 30

Hinh 2. Bién dong nitrite ctia cac nghiém thic
3.2. Tang trudng clia ca ngua den
3.2.1 Tang trudng vé chiéu dai

Khi wong cé c6 chiéu dai ban dau la 9,8 mm voi
cac loai thitc an khac nhau, sau thoi gian wong thi
nghiém chiéu dai ctia ca dat tir 34,2 — 38,0 mm va toc
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do tang truéng dat 4,16 — 4,52 %/ngay (Bang 2). Ca
ngua den giong dat chiéu dai 16n nhat & nghiém thic
stt dung thitc an Artemia+ ArtemiaPL (38,0 mm, voi

toc do tang truong dat 4,52%). Tuy nhién, ting truong
vé chiéu dai cia ca khac biet khong co y nghia théng
ké gitra cac nghiém thic (p<0,05).

Bang 2. Téc d¢ ting truéng vé chiéu dai clia c4 ngya den duoc vong bing céc loai thic dn khac nhau

Nghiém thtc L; (mm/con) | L;(mm/con) DLG (mm/ngay) SGR; (%/ngay)
Copepod 9,8+0,9 37,543, 72 0,92+0,02* 4,48+0,562
Artemia 9,8+0,9 34,246,02 0,81+0,17% 4,16+0,53%

Artemia GH 9,8+0,9 34,5+3,2°2 0,82+0,022 4,20+0,06°

Artemia+ ArtemiaDL 9,8+0,9 38,0+6,72 0,94+0,03 2 4,52+0,092
Artemia+ Copepod 9,8+0,9 35,243,832 0,85+0,12% 4,26+0,352

Ghi chi: Cic gid tri trong cing mot cot co ky tir giong nhau thi khic biét khong co y nghia thong ké

(p<0,05)

Két qua ctia nghién ciru nay kha tuong dong voi
mot so tac gid (Anindiastuti et al, 2005; Truong Sy
Ky va ctv., 2006; Thuong Dinh Tam va Hoang Tung,

2008) nhung thap hon so véi két qua nghién ciu ctia
Job et al (2002) mac du thoi gian wong cua thi
nghiém nay dai hon (Bang 3).

Bang 3. Két qué cac nghién ctru khac vé c4 ngua

Hinh 3. Hé thdng bé thi nghiém va c4 ngira den
ging
3.2.2. Ting trudng vé khoi Irong

Két qua & bang 4 cho thdy, toc do tang trudng
ctia nghiém thitc Artemia + Artemia PL thap nhat voi
kich co ban dau 1a 50,2 mg/con sau thoi gian wong
thi nghiém ca dat khoi luong 171 mg/con twong tmg
4,48%/ngay khac biet c6 y nghia thong ké (p<0,05) so
voi hai nghiém thitc Copepod (200,1 mg/con -
4,61%/ngay) va Artemia + Copepod (194,3 mg/con —
4,51%/ngay). Tuy nhién, khac biét khong dang ké voi
nghiém thuc Arfemia GH (192,3 mg/con -
4,48%/ngay) va Artemia (180,3 mg/con - 4,26
%/ngay). O thi nghiém nay nghiém thic Artemia +
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Lodi L(mm) S0 ngay twoi Téc gia
cua ca (ngay)
Hippocampus kuda 34,2-37,5 40 Bao cédo nay
Hippocampus kuda 23-41 30 Anindiastuti ef al. (2005)
Hippocampus kuda 54 30 Job et al. (2002)
Hippocampus kuda 32,5-34,5 30 Truong Sy Ky ctv. (2006)
Hippocampus kuda 29,8 - 40,9 50 Thuong Pinh Tam va Hoang Tung (2008)

- KY 1 -THANG 3/2021

Artemia PL c6 toc do tang truong thap nhat vi ty le
Artemia + Artemia DL 1a 50:50. Diéu nay phu hop voi
dac tinh bat moi chtt dong ctia c4 ngua nén nghiém
thirc 14 Artermia hay Copepod song sé kich thich kha
ning bit moéi hon. Chinh vi vay, nghiém thic
Copepod va Artemia + Copepod la 2 nghiém thic co
téc do tang trudng cao nhat vi ca hai nghiém thic
nay déu 1a con méi song. Tuy nhién, nghiém thtc
Copepod c6 toc do ting truong vé khoi luong cao
hon so v6i Artermia + Copepod. Vi ca ngura non can
thttc an ¢6 ham luong protein va HUFA cao (Job et
al, 2002; Woods, 2000). Phan tich dinh dudng cta
Copepod cho thdy ham luong protein ctia Copepod 1a
78%, cao hon nhiéu so v6i ham luong protein cia
Artemia 65,8%) (Payne ef al, 2000). Ham luong
HUFA & Copepod (0,99%) ciing cao hon rat nhiéu so
voi & Artemia (0,16%). Cu thé 1a ham luong cda cac
acid béo nhu 20:3n-3, 20:5n-3 va 22:6n-3 & Copepod
cao hon tir 1,5 dén 3,7 lan & Artemia. Dac biét acid
béo 24:1n-9 chi c6 & Copepod ma khong co & Artemia
(Payne et al., 2000).

Tuy nhién, do léch chuén vé toc do ting truong
cua nghiém thic Artemia GH @,7 mg/ngay) lai co
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su khac biét v6i nghiém thiuc Artemia + Artemia DL
do trong qua trinh wong, s6 luong ca nho ban dau co6

stic khoe yéu va chét nhiéu nén kich ¢& c6 su chénh
léch 16m.

Bang 4. Téc d¢ ting truéng vé khai luong ciia ca ngira den duoc wong bing céc loai thitc dn khac nhau

Nghiém thic W, (mg/con) | Wc (mg/con) | DWG (mg/ngay) SGRy (%/ngay)
Copepod 50,2+1,9 200,1+5,6" 5,0+0,19° 4,61+0,09"
Artemia 50,2+1,9 180,3+5,4 2 4,3+0,18% 4,26+0,10%
Artemia GH 50,2+1,9 192,3+8 62 4,7+0,29° 4,48+0,15%
Artemia + Artemia DL 50,2+1,9 171,2+13,42 4,0+0,452 4,09+0,262
Artemia + Copepod 50,2+1,9 194,3+2,2" 4,8+0,07" 4,51+0,04"

Ghi chii: Cic gi4 tri trong cing mot cot co ky tir giong nhau thi khic biét khong co y nghia thong ké

(p<0,05)
3.3. Ty le song ctia c4 ngira den giong

100.0 011

Artemia +
Copepod

90.0

86.7% 86.7% oLt

80.0 75.6*
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Copepod Artemia GH

Tilé séng (%)

Artemia Artemia +

Artemia PL
Nghiém thire thire an

Hinh 4. Ty lé sdng ctia c4 ngua den duoc wong bing
céc loai thirc in khac nhau

Ghi chu: Cic ky tir giong nhau thi khac biét
khong co y nghia thong ké (p<0,05)

Két qua thong ké (Hinh 4) cho thdy ty 1é séng
clia c4 ngua den giong & nghiém thic Arfemia +
Artemia DL 1a thdp nhat (75,6%) va khac biét co6 y
nghia thong ké (p<0,05) so véi nghiém thic Artemia
+ Copepod (91,1%) va Artemia GH (91,1%), nhung
khac biét khong dang ké voi nghiem thic Copepod
(86,7%) va Artermia (86,7%). Tuy nhién, ty 1¢ song
clia ca ngua den giong ¢ thi nghiém nay kha cao so
v6i cac nghién ctu trude day. O nghiém thice cho an
Copepod, Artemia + Copepod va Artemia ty 1& song
clia ca ngua den déu thiap hon 80% (Thuong Dinh
Tam ctv., 2008). Su khac biét nay co6 thé do hinh thitc
nudi thtr nghiém, nguén va tudi ca bé tri ban dau,
diéu kién thoi tiét gitta cac dot bo tri thi nghiém
khong giong nhau. Qua két qua, con khang dinh
duoc rang véi ca ngua den, viec stt dung moi song va
c6 gia tri dinh duong cao la hét stuc quan trong.
Nhung nhin chung, st dung Copepod két hop voi
Artemia hay Artermia GH sé cho két qua to6t hon
phuong phap truyén thong 1a dung riéng Artemia
hay Copepod. Tuy nhién, Copepod séng c6 ham
lwong dinh dudong cao nhung khi thu vét tir cac ao

nuoéi tdom cé nhiéu Copepod Kky sinh c6 thé gay bénh
va ca ngua thuong bi cac bénh do vi khu4n, ndm va
dac biét 1a bao tr trung. Viéc nghién ctu gay nudi
Copepod sinh khéi lam thitc dn cho ca bién giong
trong cac bé uong nudi véi thé tich nho, kha ning
kiém soat duoc chat luong nudc va Copepod da duoc
Payne & Rippingale (2000) nghién cttu voi két qua
rat kha quan.

4. KET LUAN VA BE XUAT

4.1. Két luan

Ca ngua den ting trudng nhanh nhat vé khoi
luong & nghiém thirc sir dung thitc 4n 1a Copepod dat
200,1 mg/con va 4,61%/ngay va nghiém thic
Artemia + Copepod dat 194,3 mg/con va 4,51%/ngay;
nhung ty 1é song cao nhat & 2 nghiém thitc Artemia +
Copepod (91,1%) va Arfemia GH (91,1%). Nghiém
thitc stt dung Artermia + Copepod cho toc do ting
truéng va ty lé song 1a cao hon so voi cac nghiém
thic con lai. Nghién ctru nay khéng dinh c6 thé st
dung thttc an ti nhién 12 con méi séng dé uong ca
ngua den giong sé cho hiéu qua cao hon (Copepod
va Artermia).

4.2. Dé xuat

Tiép tuc nghién ctru thir nghiém nuéi ca voi cac
loai thitc an khac nhau dé nang cao toc do ting
truéng va ty 1é song cta ca ngua den (Hippocampus
kuda). Ngoai ra, cting can nghién cttu phuong phap
lam sach, tdy trung va bao quan Copepod thu vt tir
ao nudi tdom ven bién nham dam bao diéu kién vé
sinh va chat luong dinh duéng.

TAI LIEU THAM KHAO

1. Anindiastuti, Tharig M and Al Qodri A. H.,
2005.  Hatchery  technology  of  Seahorse
Hippocampus kuda in Indonesia. World aquaculture
Bali Indonesia, 38 pages.

84 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 3/2021



KHOA HOC CONG NGHE

2. Boyd, C. E., 1990. Water quanlity in ponds
aquaculture. Agriculture Experiment Station, Auburn
University, Alabama, 482 pages.

3. Boyd, C. E., 1998. Water Quality for Pond
Aquaculture. Reasearch and Development serie No.
43, Alabama, 37 pages.

4. Job S.D., Do H. H., Meeuwig J. J. & Hall H.
J.,  2002. Culturing the oceanic seahorse,
Hippocampus kuda. Aquaculture 214: 333 341.

5. Lourie, S. A., 2003. Measuring seahorses.
Project Seahorse Technical Report No.4, Version 1.0.
Project Seahorse, Fisheries Centre, University of
British Columbia, 15pp.

6. Payne M. F & Rippingale R. J., 2000. Rearing
West Australian seahorse, Hippocampus
subelongatus, juveniles on copepod nauplii and
enriched Artemia. Aquaculture 188: 353-361.

7. To Cong Tam, 2012. Hién trang khai thic cd
ngua (Hippocampus spp.) & Phu Quéc — Kién Giang.
Lu4n van cao hoc nganh Quan ly nguén loi thiy san,
Truong DPai hoc Can Tho, 68 trang.

8. Thuong Dinh Tam, Hoang Tung, 2008. Sinh
truéng va ty 1é song cta ca ngua den (Hippocampus

kuda Bleeker, 1952) wong bang Copepod thu tir ao
nuoéi tom. 7ap chi Khoa hoc — Cong nghé Thuy san,
s6 03, 2018, 22-27.

9. Timmons M. B., Ebeling J. M., Wheaton F.
W., Summerfelt S. T., Vinci B. J., 2002. Recirculating
Aquaculture Systems (Cayuga Aqua Ventures,
Ithaca, NY) NRAC. Publication No. 01-002, 769 pp.

10. Truwong Si Ky, 2000. Ky thuit nuoi cd ngua ¢
bién Viét Nam. Nha xuat ban Nong nghiép, Ha Noi,
59 trang.

11. Truong Si Ky, Hoang buc Lu, Ngo DPang
Nghia, Dang Thay Binh, Bui Van Khanh (2006). Cai
tién quy trinh san xudt gidng c4 ngua den
(Hippocampus kuda) & ving bién Khanh Hoa. 7uyén
tap nghién cuu bién XV, trang 248 — 253.

12. Vincent, A. C. J., 1996. The International

Trade in Seahorses. TRAFFIC International,
Cambridge, UK. Vii, 163 pp.

13. Woods C. M. C (2000). Improving initial
survival in cultured seahorses, Hippocampus
abdominalis Leeson, 1827 (Teleostei:
Syngnathidae)”. Aquaculfure 190: 377-388.

EFFECTS OF LIVE FOODS ON THE YELLOW SEAHORSE AT THE NURSING STAGE
(Hippocampus kuda Bleeker, 1852)
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! Faculty of Agriculture and Rural Development, Kien Giang University
?Institute of Science, Technology and Training, Kien Giang University

Email: ptplan155@gmail. com

Summary

This study aims to evaluate the effects of different feeding types on the growth and survivals of the yellow
seahorse (Hippocampus kuda) at the nursing stage in order to contribbute to development of aquaculture in
the coastal area of the Mekong Delta. Fish with initial size of 9.8+0.9 mm in length and 50.2+1.9 mg in
weight were stocked at 3 fish/liter in 20L tanks. Five different types of live food were used with triplicates
per treatment as follow: Copepod,; Artemia, Artemia (Enriched), Artemia + Artemia (Frozen); Artemia +
Copepod. Results showed that temperature, pH, nitrite, and TAN in all treatments were in normal ranges for
fish growth. The fish in all treatments grew in length with no difference between treatments (34.2 — 38.0
mm). Growth in the highest volume of the two treatments Copepod (200.1 mg/seahorse and 4.61%/day)
and Artemia+Copepod (194.3 mg/seahorse and 4.51%/day). The highest survival rate was found in the
treatment fed Artemia+Copepod (91.1%) and Arfemia (Enriched) (91.1%) and there was significant
difference compared to treatment fed Artemia + Artemia (Frozen) (75.6%). Thus, Copepod and
Artemia+Copepod can be was the most effective live food for nursering yellow seahorse.

Keywords: Yellow seahorse, Hippocampus kuda, live food.
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