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ABSTRACT

Nile tilapia (Oreochromis niloticus) and red tilapia (Oreochromis ssp.) are important
aquaculture species in Vietnam. The aim of the current study was to assess the growth
performance and feed utilization of Nile and red tilapias under different salinity conditions.
The experiments were designed with salinities of 0, 15 and 25 ppt in 500-L tanks. The growth
performance was evaluated using various indices, including weight gain (WG), specific
growth rate (SGR), food conversion rate (FCR) and daily food intake (DFI). Results after a 55
days experiment showed that WG, SGR were highest at 0 ppt and lowest at 25 ppt for Nile
tilapia while these values were highest at 25ppt and lowest at O ppt for red tilapia. The same
pattern also observed for DFI. There were no significant differences for FCR among the
treatments of Nile and red tilapias, except a significant high FCR was observed for Nile
tilapia at 25 ppt. Possibility of Nile and red tilapias culture in saline water were discussed.

PAT VAN PE

C4 rd phi la loai ca co gia tri kinh té cao, duoc nudi rong rai & viing nudc ngot trén 75 nudc
(Fitzsimmons, 2000, Josupeit, 2005). Nam 2010, san lugng cé ro phi trén thé gioi dat khoang
3,7 triéu tan (FAO, 2011). R6 phi dwoc nubi rong réi ¢ Viét Nam, dic biét la ¢ dong bang
séng Ciru Long (PBSCL). Tuy nhién, nudi tréng thiry san dang dbi mat véi nhiéu thach thic
I6n tr anh huong cua bién d6i khi hdu. Muyc nudc bién toan cau dang ting tir 10 ¢én 20 cm
trong vong mot thé ki qua, va xam nhap min duoc dy béo 13 s& xay ra nhanh hon so véi thoi
gian truéc (Parry et al., 2007). Duéi anh huong cia thay doi khi hau va nuée bién dang cao,
khu vuc bi xam nhap man & DPBSCL ngay cang mé rong. Do do6 tim kiém d6i tugng thay san
thich nghi véi do man cao dé thay thé cho cic dbi twong nudc ngot & cac viing bi xam nhap
man & nhu cau cap thiét.

RO phi 14 loai c& song & nhiéu ¢6 man khac nhau tir nudc ngot dén nudc bién (Stickney, 1986,
Watanabe va ctv,1987, Kamal & Mair, 2005). Trong d6 loai Oreochromis mossambicus c6
thé séng binh thuong & do man 49 ppt (Whitfield & Blaber, 1979) va O. aureus c6 thé chiu
dyng ndng d6 mubi Ién téi 44 ppt (Balarin & Haller, 1982); Tuy nhién toc do tang trudng cia
chung bi giam khi ndong d6 mudi cao hon 36 ppt (McGeachin et al., 1987). Nhiéu bao céo cho
rang cac dong ro phi lai c6 kha nang chiu man cao vi thy huong dic tinh chiu man tir cac b
me O. mossambicus (Suresh & Lin, 1992, Romana-Eguia & Eguia, 1999).

Hién nay c6 nhiéu dong rd phi van va diéu hong duoc nudi & PBSCL va nhiéu nghién ctu
kha nang chiu man cua ro phi va cac dong lai dugc bao cdo. Tuy nhién chua c6 nghién ctitu so
sénh vé kha nang chiu man cua ro phi va diéu hong. Muc tiéu cia nghién ciru ndy la so sanh
tac dong cua thay doi d6 man I&n toc do tang truong va mac d6 chuyen hoda thire an cua cé ro
phi va diéu hong trong cung mét diéu kién nudi.

PHUONG PHAP NGHIEN CUU

B6 tri thi nghiém

Thi nghiém dugc tién hanh tai Khu thi nghiém Cong nghé sinh hoc, truong Dai hoc Qudc té
TPHCM tir 10/10/2012 dén 10/2/2013. Thi nghiém dugc bo tri véi ba nghiém thac do man
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khéc nhau bao gom: 0, 15 va 25 ppt, méi nghiém thirc duoc lap lai 3 lan. Cé gidng rd phi van
va diéu hong (trong lugng trung binh ban dau 3 — 5 g/con) dugc bd tri vao hé théng bé nudi
ho thay nuéc. Bé 500L duoc ngan thanh hai phan bang tim ludi dat gitta bé, mdi ngin bé
nubi 30 ca diéu hdng hodc 30 cé rd phi van nham dam bao sy ddng nhat moi trudng nudi &
mdi nong dd6 mudi. Ca duoc nang d6 man tir tir & mac 5 ppt/ngay dén khi dat d6 man thi
nghiém. Ca dugc cho an bang thirc an vién (Aquaxcel, Cargill) chira 30% protein, mdi ngay
cho an 2 1an (8h30 va 16h00), ty 1& cho n 1a 3%/trong lugng than. Thic an du dugc thu sau
30 phat cho an dé tinh lugng thirc an d4 tidu thu. Thoi gian nudi 1a 55 ngay.

Phan tich sé ligu
Téc dé tang trieong

Tang trudng (weight gain — WG) la sy khac nhau gitra trong luong cudi lac thu hoach va
trong lugng ban dau caa ca trong mot khoang thoi gian.

Trong Iugng cudi - Trong lugng ban dau

WG (%) =
( O) Trong Iuigng ban dau X 100

Tang truong riéng (Specific growth rate — SGR) la téc do tang truong cua cé trong 1 ngay.

. Ln trong luigng cudi - Ln trong lugng ban dau
SGR (%/ngay) = X 100

Sd ngay nudi

Hé sb chuyén hoa thac an (Feed coversion rate - FCR)
F
FCR= e - wi)
= luong thure an da cung cap cho cé an trong sudt thi nghiém
Wi, = khoi lugng cua cé khi méi bat dau thi nghiém.
W;s = khoi lugng cé khi két thac thi nghiém.
5S4 ca con lai sau thi nghiém

A 0 = X 100
Ti l¢ song (%) 58 ¢4 ban dau thi nghiém

Céc chi tiéu duoc phan tich thong ké bang phuong phap two-way ANOVA, sir dung phan
mem SPSS v20.0.0 (SPSS Inc., Chicago, I1).

KET QUA VA THAO LUAN

Ti 1¢ song

Ti Ié sdng cua rd phi van va diéu hong sau 55 ngay nudi thi nghiém duogc trinh bay & Hinh 1.
Trong thi nghi¢ém nay, ca ro phi van chet kha nhicu & nghiém thuc 25 ppt (ti 1€ song 42,22%).
Ty 1¢ song cao nhat ¢ nong d6 0 ppt la 90%. Nong d6 mudi thay doi anh hudng rd rét téi ti 1€
song ro phi van gP < 0,05) theo khuynh huéng d6 man cang cao thi ti I song cang giam.
Nguoc lai, ti 1€ song khong sai khac r6 rét gitta cac nghiém thuc cua ca diéu hong (P > 0 05)
dao dong tr 85,56% (0 ppt) giam xuong 73,33% (25 ppt). So sanh ti ¢ sdng giira hai dong ca,

ti 18 séng cua rd phi van sai khac c6 y nghia thong ké so véi diéu hong & do man 25 ppt (P <
0,05).
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Hinh 1. Ti I¢ song cia ro phi van va diéu hong ¢ cac do man khac nhau. N (Nile tilapia — ro
phi van), R (Red tilapia — diéu hong). Ky tu khac nhau cho thay sy khac biét c6 y nghia thong
ké (P < 0,05)

Téc d9 ting truéng

Bang 1 va 2 cho thay tc d6 ting truong (WG) va tang truong rleng (SGR) cua rd phi van va
c4 diéu hdng. Téc do tang trudng cua rd phi van dat cao nhit & méi truong nudc ngot (184,78
+ 6,17%) va thap nhat & ¢6 man 25 ppt (133,34 + 8,08%). Trong khi d6 ca diéu hong nudi &
d6 man 25 ppt 6 toc d6 ting trudng cao nhat (173,69 + 2,12%) va khéc biét cé ¥ nghia thong
ké so vai nghiém thirc 0 va 15 ppt (P < 0,05).

Bang 1. Anh huong cua ndng d6 mudi 1én ting truong caa rd phi van

Nghiém thuic WG (%) SGR(%/day)
0 ppt 184,78 + 3,56 2,22 +0,04°
15 ppt 161,99 + 1,34 2,05 + 0,04
25 ppt 133,34 + 8,08° 1,75 + 0,04°

S6 liéu duwoc trinh bay ¢ dang means + SE. Ky ti khac nhau trong ctiing mét cét cho thdy su khéc biét
c6 y nghia thang ké giiza cac nghiém thirc (P < 0,05)

Bang 2. Anh huong cua ndng d6 mudi I1én ting truong cua ca diéu hong

Nghiém thirc WG (%) SGR(%/day)
0 ppt 148,82 + 3,07° 1,94 + 0,04°
15 ppt 141,35 +3,49° 1,87 +0,04°
25 ppt 173,69 + 2,12 2,14 +0,04°

So liéu duwoc trinh bay ¢ dang means + SE. Ky ti khac nhau trong ciing mgt cgt cho thay su khac biet
6 y nghia thang ké gizza cac nghi¢m thic (P < 0,05)
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Hinh 2. So sénh téc do tang truong (WG) cua ro phi van va ca diéu hong o cac nghiém thirc
d6 man. Ky tu khac nhau cho thay su khac biét cé y nghia thong ké gitta 2 dong ca (P < 0.05)

Khi so sanh toc do tang truong gitra ré phi van va ca diéu hong (Hinh 2) cho thdy & moi
trudmg nudc ngot rd phi van ting trudng nhanh hon ca diéu hong (184,78 + 3,56 % S0 Vi
148,82 + 3,07). Tuy nhién téc d¢ tang truong caa rd phi van (133,34 + 8,08 %) thip hon c6 ¥
nghia thong ké so vai cé diéu hong (173,69 = 2,12 %) khi nudi & d6 man 25 ppt (P < 0,05).
Tuong tu d6i Vi toe d6 ting truong riéng, rd phi van tang trudng cao hon ¢ y nghia thong ké
so véi diéu hong ¢ d¢6 man 0 ppt va thap hon c6 y nghia théng ké & do man 25 ppt (P < 0,05)
(Hinh 3).

SGR
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Hinh 3. So sanh téc do tang truong riéng (SWG) rd phi van va diéu hong céc nghigm thirc do
man. Ky tu khac nhau cho thay su khac biét cé y nghia thong ké gitra 2 dong ca (P < 0,05)

Hé s6 chuyén hoa thire dn
Bang 3. Anh huong cua d6 man Ién FCR cua rd phi van

Nghiém thic FCR
0 ppt 1,18 +0,04°
15 ppt 1,34 + 0,06
25 ppt 1,66 + 0,13

S6 liéu duroc trinh bay ¢ dang means + SE. Ky ti khac nhau cho thay si khac biét cé y nghia thong ké
gitra c&c nghi¢gm thuc (P < 0,05)
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Bang 4. Anh huong cia do man Ién mac do chuyén héa thirc @n cua ca diéu hong. Ky tu
khac nhau cho thay sy khac biét c6 y nghia thong ké gitra cac nghiém thirc (P < 0.05)

Nghiém thic FCR
0 ppt 1,22 +0,06°
15 ppt 1,17 £ 0,04°
25 ppt 1,27 + 0,02?

S6 liéu duroc trinh bay ¢ dang means + SE. Ky ti khac nhau cho thay su khac biét cd y nghia thang ké
giira cac nghiém thuic (P < 0,05)
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Hinh 4. So sanh FCR giira rd phi v?m va diéu hdng & cac d6 man khéac nhau. Ky tu khac nhau
cho thay su khac biét cd y nghia thong ké gitra 2 dong ca (P < 0,05)

Bang 3 cho thiy hé sé chuyén hoa thirc an caa rd phi van bi tac dong rd rét cia thay doi do
man, dat thap nhit & ¢6 man 0 ppt (1,18 £0,04) va sai khac c6 y nghia théng ké so voi do man
25 ppt (1,66 = 0,13). Ddi Vi ca diéu hong, FCR dao dong tir 1,17 dén 1,27 va khong sai khac
¢6 y nghia théng ké gitra cac nghiém thirc (Bang 4). Khi so sanh FCR gitra 2 dong cé & cac do
man khac nhau (Hinh 4), FCR khang sai khéc c¢6 y nghia théng ké giira 2 dong ca khi nudi ¢
d6 man 0 va 15 ppt (P > 0,05). Tuy nhién, chi s nay sai khac cd y nghia thong ké giira 2 dong
ca khi @0 méan tang 1&n 25 ppt (P < 0,05).

Thao luan
Anh hwong cia dé man 1én t7 1é song

Trong nghién ctru caa ching toi, s6 ca chét xuat hién phén I6n & nghiém thirc d6 man 25 ppt
cua ro phi van. O nghiém thac nay, ro phi xuét hién cac vét loét & khap co the, chu yéu &
viing mang va gan dudi. Vine (1980) béo céo sy hinh thanh cac vét loét trén c& xuat hién sau
2 thang nudi trong nudc bién. Quan sat tuong ty duge bao cao ddi Véi O aureus nudi trong
nudc bién (McGeachin va ctv, 1987). Al-Ahmad va ctv (1988) cong bé rang O. spilurus nudi
trong nuGc bién dé bi stress va dé dang mac bénh. Ngoai ra, Kamal & Mair (2005) cho riang
sic sdng caa O. niloticus ¢ ndong d6 mudi 22,5 va 30 ppt giam di 1a do giam sy dé khang véi
bénh tat két hop vai stress voi méi truong xung quanh. Villegas (1990) quan sat duoc su suy
giam sirc séng lién tuc cua O. niloticus khi ndng d6 mudi ting dan tir 0 dén 32 ppt trong thoi
gian thi nghiém kéo dai 45 ngay. Likongwe va ctv (1996) nghién cttu anh hudng cua nhiét do
va nong d6 mudi toi sinh truong caa O. niloticus. T4c gia da tim thiy rang néng d6 mudi 16
ppt két hop véi nhiét do 28°C lam ting ti 1¢ chét & ca thi nghiém. Két qua nghién ctu cua
chung tdi hoan toan phu hop vai nhitng nghién ctu trude day khi xem xét 6 man anh huong
I&n ti 1& séng cua ca.

Anh hwéng cua do man 18n toc do ting trueeng

Nhin chung, két qua tir nghién ctu nay cho theiy ro phi van c6 toc do tang truong giam khi

nudi ¢ do man cao horn 15 ppt. Chowdhury va ctv (2006) cong bé rd phi van nudi ¢ d6 man 8
ppt, mat do 20 con/m? c6 tée do tang truong cao nhat so véi c& nudi & dd man 15 va 25 ppt.

193



Két qua nghién ciru caa Pruginin va ctv (1990) cho thay khi nuéi trong méi trudong nuéc lo O.
niloticus ¢6 tdc do6 tang truong nhanh hon so voi didu hong Singapore. Villegas (1990) bao
céo rang O. niloticus ting truong tot & 0 -10 ppt va cham hon & 25 — 32 ppt, trong d6 ting
truéng ti wu & do mdn 7,5 ppt. Popma & Lovshin (1996) cong b6 rd phi van c6 thé dugc nudi
6 30 ppt nhung sinh truong bi han ché khi nong d6 muoi cao hon 15 ppt. Ridha (2008) cing
khuyén cao nudi rd phi van chi nén han ché ¢ nong do mudi nho hon 20 ppt. Nghién cau hién
tai tim duoc két qua twong tw voi nhitng phét hién trudce day vé ting truong cia rd phi van khi
nubi & cac d6 man khac nhau.

Nguoc lai, d man 25 ppt cai thién sy sinh truong cua diéu hdng. Cac nghién ciru trude day
cho thiy diéu hong c6 nguon gdc Florida va Dai Loan déu phét trién tot hon trong méi truong
nudc bién so voi nude ngot (Watanabe va ctv, 1997; Liao & Chang, 1983). Nguoi ta giai
thich diéu hong cé thé thich nghi voi méi trudng nudc man 1a duoc di truyén dac tinh nay tir
bd me c6 kha nang chiu man (Suresh & Lin, 1992, Romana-Eguia & Eguia, 1999). Kamal &
Mair (2005) thyc hién thi nghiém so sanh ting truong cua tam dong ca diéu hdng khéac nhau
cho thay tat cac dong diéu hdng c6 tdc do tang truéng cao hon so véi O. niloticus khi nudi &
d6 man 22,5 va 30 ppt.

Déi vai chi sé SGR, nghién cau hién tai ciing phan anh tdc do tang truong tt caa rd phi van &
d6 min thap va cua diéu dong & do min cao hon. Twong ty, Ridha (2008) cho ring SGR cua
diéu hong cao hon cd ¥ nghia so vai rd phi den thuan ching ¢ nong d6 mudi 37 — 40 ppt khi
nudi ca cé kich ¢d khac nhau la 1, 20 va 200 g. Theo Garcia-Ulloa va ctv (2001), SGR cua
diéu hong cao nhat & @6 man 30 ppt.

Anh hwong cia dé man 1én sy chuyén hoa thize dn.

Trong thi nghiém hién tai & 6 man 25 ppt, diéu hong c6 chi s6 FCR thap hon c6 y nghia
thong ké so véi rd phi van. Ridha (2008) bao céo FCR cua diéu hong nudi & do man 37 ppt
thap hon FCR cua rd phi den. Ngoai ra Kamal & Mair (2005) ciing cong bé FCR t6i wu cho
diéu hong dat duoc & nong d6 mudi 15 va 22,5 ppt. Két qua dat duoc trong thi nghiém cua
chung téi twong tu v&i nhirng nghién ctu trudce day.

KET LUAN VA PE NGHI

Két qua nghién cau cua ching toi cho thay téc do ting truong va FCR caa rd phi van khéng
bi anh huong khi nudi & do man 1én toi 15 ppt, trong khi d6 do man cao hon cai thién tang
truong cua diéu hong. Piéu nay cho thiy diéu hong cé thé 1a déi twong nudi phl hop & cac
vung bi xdm nhap man.

Két qua nghién cau cta chung toi chi la két qua & qui mod phong thi nghiém. Két qua nay can
phai duoc khing dinh trong moi trudng ao nudi thuc té va giai doan nudi phai kéo dai dén khi
dat kich thu6c thwong pham.
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