KHOA HOC CONG NGHE

ANH HUOGNG CUA MAT D0 UONG DEN TANG TRUONG
VA TY LE SONG CUA CA DIA (Siganus guttatus)
GIAI DOAN CA BOT BDEN CA HUONG

Tran Vinh Phuong?, Nguyé&n Xuan Huy!, Ngo Thi Hrong Giang? Nguyé&n Quang Linh?*

TOM TAT

Nghién cttu ndy nham xac dinh mat do wong ctia ca dia (Siganus guttatus) tir giai doan ca bot dén
ca huong 30 ngay tudi. Thi nghiém duoc bo tri gdm 12 bé véi 4 mat do khac nhau, NT1: 5 con/L;
NT2: 10 con/L, NT3: 15 con/L va NT4: 20 con/L. Méi nghiém thitc duoc lip lai 3 1an. Két qua
nghién ctru cho thay, khi wong ca dia & mat do 5 va 10 con/L gitp c4 tang trudng tot vé chiéu dai
(19,31 va 19,37 mm/con) ty lé s6ng dat 5,07 va 5,60%, cao hon so v6i cac mat do 15 va 20 con/L co
chiéu dai chi dat l1an luot 1a 18,59; 17,93 mm/con, ty lé séng dat 3,78 va 3,07%.

Titkhoa: C4 dia hirong, mat do wong, ting trudng, ty I¢ song.

1. DAT VAN BE

Trong san xuat giong ca bién, ngoai viéc
nghién cttu vé thirc 4n tuoi song phu hop cho giai
doan uwong ca bot giup ting ty 1é song thi mat do
uwong ciing duoc xem 1a mot trong nhitng yéu to
rit quan trong trong nudi tréng thiy san, do
ching anh hudng truc tiép téi canh tranh sinh
trudng, ty le song va sic khée cua ca. Mot so
nghién ctu cho thdy, khi wong ca bot voi mat do
nudi cao sé lam tang stress cho ca, giam sinh
trudng va ting hé sé phan dan [1 - 2], ciing nhw
khi nuoi ca voi mat do cao cé thé lam gidm kha
nang chong chiu khi méi truong nuoi bat loi va khi
tac nhan gay benh xam nhap [3]. Da6i voi ca chém
chau Au (Dicentrarchus labrax), ty lé s6ng giam
dang ké khi ting mat do wong tir 5 - 20 con/L [4].
Tuong tw, d6i voi ca hong My (Sciaenops
ocellatus), & giai doan c4 bot dén ca huong (30
ngay tudi) khi ting mat do wong tir 20 - 50 con/L
c6 anh huéng dang ké dén tang trudng chiéu dai
(p < 0,05), nhung khong anh hudéng dén hé so
phan dan (p > 0,05) va mat do wong tir 20 - 40
con/L, khong anh hudng dén ty lé song cta ca
hong My [5]. Mat do wong t6i uu can phai xac
dinh cho madi loai va méi giai doan ctia ca bot lén
ca huong dé co thé quan ly mot cach hiéu qua,
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ting nang suat va loi nhuan [6]. C4 dia (Siganus
guttatus) méi né thuong troi néi va rat yéu ot, co
ruot thang, mat chua co sic t6 va miéng chua hinh
thanh, than c6 mau trong sudt véi chiéu dai xap xi
1,70 mm [7]. C4 bot méi nd c6 tii noan hoang doc
than phia dudi bung voi kich thuéc khoang 0,07 -
0,024 mm va c6 2 hat dau. C4 phat trién dén giai
doan ca con (9 ngay) thi c6 xwong song va cac dic
diém cta tia vay nhu cd trudng thanh. Mot so
nghién ctru cho thdy, ca bot co ty 1é chét cao sau
khi n& 3 -4 ngay [8]. Vitrong giai doan nay, ca bot
rat nhay cam voi stress va tac dong bén ngoai, dan
dén ty le song kha thap. Ca dia (S. guttatus) & ting
giai doan phat trién khac nhau thi mat do wong
nudi cing khac nhau, cu thé: mat do nuoi 100
con/m® phu hop cho giai doan ca cé kich co ti
6,78 - 7,07 cm [9]; 1.000 - 12.00 con/m® phu hop
cho giai doan c4a huong lén c4 giong [10], mat do
ttr 2 - 4 con/L cho sinh trueéong tot hon mat do ti 6 -
10 con/L & giai doan c4 c6 chiéu dai trung binh
19,63 cm [11]; khong c6 anh hudéng ro rang & cac
mat do tir 10 - 40 con/m® d6i véi loai ca dia
(Siganus rivulatus) c6 khoi luong trung binh 6,5
g/con [12]. Theo Vi Van Sang va cs (2014, 2016)
[13 - 14], d@o6i véi loai ca song chuodt (Cromileptes
altivelis) va ca Mu lai (loai lai gitta c4 Mu nghé
(Epinephelus lanceolatus) va ca Mua cop (£
fuscoguttatus) & giai doan ca bot dén ca huong co
mat d6 wong tir 10 - 20 con/L cho sinh truéong va
phat trién tot. Trong nghién ctu nay, da bo tri cac
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thi nghiém wong ca dia (S. guttatus) & cac mat do
wong tir 5, 10, 15 va 20 con/L nham xac dinh duoc
mat do uwong nudi ca dia tir giai doan ca bot 1én ca
huong c6 sinh truéng tot va ty 1é song cao gop
phan vao hoan thién quy trinh san xudt ca giong ca
dia.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu

Ca bot ca dia (S. guftatus) moi né duoc san
xuat va cung cap tir Du 4n san xudt thir nghiém
giong ngudn gen ca dia (Siganus guttatus); ma so:
NVQG-2019/DA.18.

Copepoda  (Pseudodiaptomus  annandalei)
duoc phan lap tir ao nuoi tom. Rotifer (Brachionus
rotundiformis) dwoc nhap tir Vién Nghién ciu
Nuéi tréong Thiy san III; Artemia Vinh Chau - Bac
Liéu. Thic an cong nghiép NRD 2/3 (INVE, Thai
Lan), duoc cung cdp tir Cong ty Thuong mai Dich
vu san xuat Ngoc Trai c6 thanh phan dinh duong
gom: Protein > 55%; lipid: > 9%; chat xo: > 1,9%; do
am < 8%.

2.2. BO tri thi nghiém

Dia diém: Trung tam Nghién cttu va Ung dung
chuyén giao cong nghé thiy san, Truong Dai hoc
Nong Lam, Dai hoc Hué.

Diéu kién thi nghiém: Ca bot duoc wong trong
bé composite thé tich 0,5 m® (muc nudc 80%). Diéu
kién moi truong nudc ban dau trong cac bé thi
nghiém 1a déng nhat va phu hop voi viéc uong ca:
Nhiét do nudc 28 - 30°C, 3o man 28 - 30%., pH 7,8 -
8,5; ham lwong oxy hoa tan (DO) > 5 mg/L,
NH,"/NH;: 0 mg/L.

B6 tri thi nghiém: Ca bot dugc chuyén vao cac
bé thi nghiém véi 4 nghiém thic: 5 con/L (NT1);
10 con/L; (NT2) 15 con/L (NT3) va 20 con/L
(NT4) voi 3 lan lap lai trong 12 bé. Thoi gian thi
nghiém la 30 ngay.

Quan ly va cham soc: Thitc an tuoi song cho
ca dia 1a hon hop tdo Nannochloropsis oculata,
Thalassiosira pseudonana, Isochrysis galbana va
Chaetoceros calcitrans duy tri mat do tao tr3-5x
10® té bao/mL nudc, hon hop tdo dugc b sung ti
ngay tht 2, Rotifer (B. rofundiformis) duwoc bd
sung tir ngay tht 5 véi mat do duy tri 8 - 12 ca

thé/mL; Copepoda (P. annandale) duoc bd sung
tir ngay the 10 va MNauplius artemia bé sung tir
ngay thit 12 voi mat do tit 4 - 6 ca thé/mL, thitc an
cong nghiép (NRD 2/3) duogc b sung tir ngay thi
20. Ca con dugc cho an 2 lan/ngay (8 gio 00 va 14
gio 00). Mat do tao, Rotifer va Copepoda duoc
quan sat hang ngay duéi kinh hién vy & thi kinh
10x (bang budéng dém Sedgewick Rafter ctia hang
Wildlife Supply Company, My). Luén tring truéc
khi cho an déu duoc cuong héa bang DHA selco
(INVE - Thai Lan) theo huong din ctia nha san
Xuat.

Thoi gian thi nghiém dugc theo doi trong 30
ngay (ca huong). Xi phong va thay nudc 20 - 30%
bat dau tir ngay thu 5, tir ngay 10 thay 50%. Nuoc
thay méi 1a nudc bién da qua he thong loc co hoc.
Giai doan dau suc khi nhe, sau d6 diéu chinh suc
khi tang dan theo tudi ca.

2.3. Phuong phap theo doi bién dong cia cac
yéu t6 moi truong

Hing ngay kiém tra su bién dong cta cac yéu
toi moi truong (pH, nhiét do, oxy hoa tan, 36 man
va tong NH,"/NH,), trong d6 cac thong s6 moi
truong nuéc nhu pH (do 2 1an/ngay) bang but do
pH cam tay HANNA (HI98107, Rumani), nhiét do
nuéc (do 2 lan/ngay) bing nhiét ké thiy ngan,
ham luong oxy hoa tan (DO, 2 lan/ngay) va
NH,"/NH, (do 1 lan/ngay) bang cac testkit Sera
ctia Dtc va d0 man (2 lan/tuan) bang khuc xa ké
EXTECH (RF 20, Trung Qudc).

Cac chi tiéu theo doi: Tang truéng cua ca duoc
xac dinh & cac thoi diém ban dau va két thuc (30
ngay tudi). Méi lan thu 30 con/bé dé xac dinh
chiéu dai ca bot bang kinh hién vi LABOMED (An
Do) c6 gan trac vi thi kinh, c4 huong duoc xac
dinh bang thudc cé chia vach. Ty 1é song cta ca
huong duoc xac dinh sau khi thi nghiém két thac.

Cong thuc tinh:

+ Tang trudmg chiéu dai tuyét d6i (mm/ngay)
(Daily length growth): DLG (mm/ngay) = (L, -
L)/T.

+ Tang trudng chiéu dai dic trung (%/ngay)
(Specific growth rate): SGR; (%/ngay) = ((LnL, -
LnL,)/T) x 100.
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Trong do: L,, L, 1a chiéu dai toan than ca lan
luot & thoi diém thi nghiém két thac va ban dau
(mm); T 1a thoi gian thi nghiém (ngay).

+ Hé so phan dan (Coefficient Variation): CV;
%) = (6/ X) x 100.

Trong do: & 1a do lech chudn; X 1a gia tri trung
binh chiéu dai.

+ Ty lé song (%) (Survival rate): SR (%) = (sO
ca con lai/ so ca tha ban dau) x 100

2.4. Xtr Iy s0 lieu

S6 lieu duoc thu thap va phan tich gia tri trung
binh (Mean) + sai s6 chuin (SE) bang phan mém
Excel 2010, duoc xit ly thong ké sinh hoc bing
phan mém SPSS 16.0. Tat ca dit lieu dwoc phan
tich bing cach st dung phan tich phuong sai mot
nhan t6 (ANOVA) va kiém dinh thong qua kiém
dinh Tukey’s LSD khi tim thdy su khac biét, voi
mtc o = 0,05, c6 y nghia (p <0,05).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua bién dong cfia cac yéu t6 moi
truong

Bang 1. Bién dong clia c4c yéu t6 méi trirong nudc trong qua trinh wong
v in Thoi Nghiém thtc
Chi tieu diém NT1 NT2 NT3 NT4
H Sang 7,62 + 0,03 7,64 + 0,03 7,66 £0,03 7,65 £ 0,03
P Chiéu 8,28 £ 0,02 8,32 +£0,02 8,31 +0,02 8,30 +£ 0,02
. Sang 27,51+ 0,15 27,52+ 0,13 27.53+0,14 27.41+0,12
A A 0 ) b b b b b b b
Nhict do (€) Chidu | 3226+011 | 32204011 | 3241012 | 32,63+0,11
Sang 4,22 +0,06 4,28 + 0,04 4,31+0,04 4,35+ 0,05
DO (mg/L) Chiéu 5,42 £ 0,09 5,44 + 0,09 5,25+ 0,06 5,36 £ 0,06
S (%o) Sang 28,78 + 0,26 29,03 +£ 0,22 28,89 + 0,24 29,17+ 0,21
NH,'/NH, (mg/L) Sang 0,35+ 0,08 0,37 £ 0,08 0,40 +£0,10 0,43 + 0,10

Ghi chi: S6'liéu ¢ bang 14 gid tri trung binh (M) + sai s6 chuén (SE - Standard Error). NT1: 5 con/L;

NT2: 10 con/L; N13: 15 con/L va NT4: 20 con/L.

Nhin chung, cac yéu t6 moi treong nudc & cac
nghiém thtc trong thoi gian wong ca dia déu nam
trong khoang thich hop cho qua trinh phat trién
ctia ca dia tur giai doan ca bot dén cd huong (Bang
1). Cu thé: chi s6 pH buéi sang va chiéu & cac
nghiém thac dao dong tir 7,64 - 8,32. Bién do dao
dong nhiét do nudc dao dong 27,41 - 32,63°C.
Dong vat thuy san la nhém dong vat bién nhiét,
nhiét do co thé thay déi theo su bién bién dong
clia moi truong song, chung cé thé diéu chinh

nhiét do co thé phu hop véi moi truong song. Ham
luong oxy hoa tan dao dong tir 4,22 - 5,36 mg/L.
Do man & cac nghiém thic kha 6n dinh, dao dong
tir 28,78 - 29,17%. Téng amoniac (NH,/NH;) ctia
cac nghiém thuec tir 0,35 - 0,43 mg/L.

3.2. Anh huéng ctia mat d6 vong dén chi tieu
tang truong chiéu dai

3.2.1. Tang truong binh quan

Bang 2. Chi tiéu ting truedng chiéu dai

Nghiém thitc 5 con/L 10 con/L 15 con/L 20 con/L
L, (mm/con) 1,71+ 0,01 1,71*+ 0,01 1,71*+ 0,01 1,71* + 0,01
L,, (mm/con) 19,31° + 0,32 19,37° + 0,31 18,59 + 0,25 17,93* £ 0,16
DLG (mm/ngay) 0,59° + 0,01 0,59° + 0,01 0,56® + 0,01 0,54+ 0,01
SRG, (%/ngay) 8,08" = 0,06 8,10° £ 0,05 7,96 = 0,05 7,84°+ 0,03

Ghi chu: Cic ky tu*?® giong nhau trén cung mot hang khong cé y nghia thong ké @ = 0,05), p > 0,05.

So'liéu & bang 13 gid tri trung binh (M) + sai s6 chuan (SE - Standard Error).
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Hinh 1. Chiéu dai c4 bot 48 gio sau né
(vat kinh 4X)

Bang 2 cho thdy, chiéu dai trung binh ctia ca
dia ban dau trung binh dat 1,71 mm/con (Hinh 1)
va chiéu dai tang truong ré rét sau 30 ngay wong,
dén giai doan c4 huong 30 ngay tudi (Hinh 2) &
cac nghiém thitc c6 mat dé6 wong cang day thi co
xu huéng ting truéng cang cham, cu thé: O mat
do wong 10 con/L c6 chiéu dai dat 19,37 mm/con
1a cao hon chiéu dai ca huong & mat do 20 con/L
dat 17,93 mm (p < 0,05) nhung khong sai khac so
voi mat do 5 con/L dat 19,31 mm/con va mat do
15 con/L dat 18,59 mm/con (p > 0,05). Mot sO
nghién ctu vé tang truéng ca dia cho thdy, chiéu
dai ca dia & 20 ngay tudi dat 6,5 mm/con; 30 ngay
dat 12,30 - 15 mm/con [15 - 16]; 31 ngay dat 17,53
mm/con [17]. C4 khoang c6 dd6 (Amphiprion
frenatus) c6 chiéu dai ca & 30 ngay tudi dao dong
tr 16,50 - 19,00 mm/con [18]. Déi véi ca song
chuot (Cromileptes altivelis) giai doan ca huong co
chiéu dai kha cao, dat 34,45 mm/con (mat do 10
con/L) va 33,33 mm (20 con/L) [13].

3.2.2. Tang truong tuyét doi (DLG, mm/ngay)
va tang truong dic trung (SGR,, %/ngdy)

Tuong tu, ting truong tuyét doi theo chiéu dai
(DLG) cha ca dia & cac mat do 5 con/L va 10
con/L dat déu 0,59 mm/ngay, cao hon so véi mat
do 20 con/L, chi dat 0,54 mm/ngay (p < 0,05)
nhung khong sai khac voi mat do 15 con/L, dat
0,56 mm/ngay (p > 0,05). Két qua ting trudng dic
trung (SGR)) thdp nhat & mat do 20 con/L, dat
7,84%/ngay, thap hon mat do 5 con/L va 10 con/L,
dat lan luot 1a 8,08 va 8,10%/ngay (p < 0,05), nhung

Hinh 2. Ca huong 30 ngay tudi

khoéng sai khac voi mat dé6 15 con/L, dat
7,96%/ngay (p > 0,05). DLG ctia c4 khoang c6 d6
(A. frenatus) trung binh dat 0,16 - 0,23 mm/ngay
[18], ca dia & giai doan tir 20 - 40 ngay tudi dao
dong tir 0,07 - 0,12 cm/ngay [10]. Theo két qua
nghién cttu ctia Vit Van Sang va cs (2014) [13], ca
song chuot (C. altivelis) c6 SGR, kha thap, khi
uwong & mat do 10 con/L c6 SGR, cao nhat dat
0,063%/ngay; mat do 20 con/L dat 0,0625%/ngay
va thap nhat & mat do 30 con/L dat 0,0563%/ngay.
Tuwong tw, khi nghién ctu trén ca Mua lai
((Epinephelus lanceolatus) x (E. fuscoguttatus)),
két qua cho thdy SGR, cao nhat & mat do 10 con/L
dat 0,86%/ngay va mat do 20 con/L dat 0,85%/ngay
(p > 0,05) va thiap nhat & mat do 30 con/L dat
0,61%/ngay (p < 0,05) [14]. Trong khi do, két qua
nghién cttu trén c song hé (£, fuscoguttatus) cho
két qua & mat do 10 con/L c6 SGR; cao nhat, dat
0,0684%/ngay, ti€p theo 1a wong & mat do 20 con/L
dat 0,0678%/ngay va thap nhat & mat do 30 con/L
chi dat 0,06%/ngay. Tuy nhién, khong c6 su sai
khac dang ké vé toc do SGR; & mat do 10 va 20
con/L (p > 0,05) nhung cao hon dang ké so voi
nghiém thtc con lai 1a 30 con/L [19].

3.3. Ty 1é song va he s6 phan dan

331 Ty I¢ song

Ty le song 1a chi tiéu rat quan trong trong
uwong nudi ca bién noéi chung va ca dia noéi riéng.
Két qua wong nuoi ca dia tir giai doan ca bot dén ca
huong (30 ngay tudi) duoc thé hién & bang 3.
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Bang 3. Ty 1é song va hé s6 phan dan

Nghiém thtc 5con/L 10 con/L 15 con/L 20 con/L
Ty le song (%) 5,07+ 0,27 5,60° + 0,50 3,78" + 0,58 3,07 +£0,72
He s6 phan dan (%) 11,31* £ 1,46 10,89°+ 2,24 11,95* + 2,42 17,04* £ 1,97

Ghi chu: Cic ky tu*® giong nhau trén cung mot hang khong co y nghia thong ké (. = 0,05), p > 0,05.
So'liéu & bang I gid tri trung binh (M) + sai s6 chudn (SE - Standard Error).
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Hinh 3. Ty Ié song ca dia huong 30 ngay tudi

Ty le song cta ca dia & cac mat do wong khac
nhau dao dong tur 3,07 - 5,60% (Hinh 3). Trong do,
& mat do wong 10 con/L dat 5,60% 1a cao hon so voi
mat d6 20 con/L, chi dat 3,07% va mat do 15 con/L
dat 3,78 (p < 0,05). Nhung khong sai khac véi mat
do 5 con/L dat 5,07% (p > 0,05). T¥ 1¢ song cia ca
dia 30 ngay tudi dat 8,80 - 37,40% (6/1981); 6,8 -
18,6 (6/1981) va 7,3 - 11,4% (10/1981) [15]; ca
khoang c6 d6 (A. frenatus) sau 30 ngay co ty le
song tir 21,80 - 75,5% [18]. Ty lé song cla ca song
chuot (C. altivelis); ca mu lai tir giai doan ca bot
dén ca huong khi wong & mat do 10 va 20 con/L
(6,45 va 6,30%) va (6,50 va 6,40%); mat do 30 con/L
(5,60%) va (5,30%) [13- 14], trong khi d9, ty ¢ song
clia ca song hé (Epinephelus fuscoguttatus) & mat
d6 10 va 20 con/L (5,31 va 5,25%) cao hon so véi
khi wong & mat d6 30 con/L (3,27%) [19]. Mac du
& nghién ctru nay ty lé song ctia ca dia giai doan ca
bot dén ca huong & nghiém thic mat do 15 con/L
(3,78%) va mat do 5 con/L (5,07%) khong co6 su sai
khac thong ké (p > 0,05), tuy nhién, trong thuc té
khi nghién ctru sinh san cé dia ty lé séng cta ca
huong & muc 3,78 va 5,07% c6 anh hudng dang ké
dén nang suat va so luong ca huong, vi ca dia la

78

loai c4 c6 stc sinh san tuong do6i cao, dao dong tir
1.250 - 1.360 tritng/g ca cai [17].

3.3.2 Hé s6 phan dan

Su phan dan cta c4 chiu anh huéng béi nhiéu
yéu t6 nhu thitc dn, thé tich bé wong va ca mat do
uong, tir d6 cho thdy mat do wong ca cang day thi
hé s6 phan dan thuong c6 xu huéng cang cao va
nguoc lai. Két qua nghién ctru cho thdy, hé so
phan dan theo chiéu dai dao dong tir 10,89 -
17,04%, nhung khong sai khac thong ké (p > 0,05).

4. KET LUAN

Mat d6 uong 5 - 10 con/L 1a phu hop cho wong
ca dia tur giai doan ca bot dén ca huong 30 ngay
tudi, giup ca ting truéng toi wu vé chiéu dai binh
quan va tang trudng dic trung va ty 1é song dat >
5,0%.
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gen cd dia (Siganus guttatus); Ma so NVQG-
2019/DA.18.
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EFFECTS OF STOCKING DENSITY ON LENGTH GROWTH AND SURVIVAL RATE
OF Siganus guttatus AT THE NURSING STAGE
Tran Vinh Phuong®, Nguyen Xuan Huy', Ngo Thi Huong Giang?, Nguyen Quang Linh?
! Department of Science, Technology and International Relations - Hue University
2 University of Agriculture and Forestry, Hue University
Summary

This study aims detemine stocking density of Rabbitfish (Siganus guttatus) from fry to juvenile
fish at 30-old day at nursing stage. There are 12 composite tanks were arranged with four
different densities, treatment (T) 1: 5 fish L%, T2: 10 fish L', T3: 15 fish L* and T4: 20 fish L'*. The
experiment was arranged randomly with 3 replicates in each treatment. The research results
showed that rearing fish at the hatching density of 5 and 10 fish L' helped the fish grow well in
length (19.31 and 19.37 mm fish) and survival rate were 5.07 and 5.60 % respectively was also
higher than density of 15 and 20 fish L only reached 3.78 and 3.07%.

Keywords: Juvenile fish, stocking density, growth, survival rate.
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