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Selecting base population for improvement of tilapia growth performance
in saline water environments
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SUMMARY

The present paper reports a preliminary study on selecting base population for selective breeding
to improve tilapia growth performance in saline water. Comparative evaluation of growth performance
and genetic variation of 9 different tilapia populations produced by crossing among 3 strains of Nile
Tilapia (GIFT, Taiwanese and RIA-l) were conducted. Survivability and growth performance were
evaluated by communal stocking of different populations in 3 stable saline environments at 9-10ppt, 14-

15ppt and 20-22ppt,

and fluctuated salinity ranging from 4 to 19%..

Genetic variation of these

populations were also evaluated by analyzing 4 DNA-micro satellite markers. Based on the comparative
analysis on survival rate, growth performance and DNA variation, a base population for selective
breeding of tilapia for coastal aquaculture was selected and follow-up breeding work was also

recommended.
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1. DAT VAN BE

C4a 16 phi v6i kha nang thich Umg rong, co
thé nudi trong cac hé théng nudi khac nhau. Ca
16 phi hién dang dugc nudi kha phd bién & nudc
ta, theo udc tinh nam 2005 san luong ca rd phi
dat khoang 54.000 tin, trong d6 phan I6n san
lugng ca r6 phi (90%) dugc nudi ¢ ao, léng be
trén song, hd chira ving nudc ngot (Pham Anh
Tuin va CTV., 2006). Nudc ta co tiém ning to
16n dé phat trlen nuoi ca r6 phi ¢ cac vung nudc
lo man. Nudi ca r6 phi ¢ cac vung nude lg mén
gop phan da dang hoa déi tugng nudi trong thuy
san ven bién. Ddi véi ving nudi tom, ca r6 phi
con 1a giai phap sinh hoc dé quan 1i hitu hiéu chat
luong nuéc ao nudi tom, va xur li c6 hi¢u qua
mdi truong ao sau vu nudi tom...Hon nita c4 ro
phi nuéi trong ving nuéc 1o man thlmng 6 chat
luong ca thuong pham cao, thit chic, thom ngon
dugc nguoi ti€u dung va chudng. Do vay nudi ca
r0 phi ¢ cac vung nudc 1o man ngay cang dugc
ngudi nudi ca cic dia phwong ving ven bién
trong cd nudc quan tam.

Mic du c6 tiém nang to 16n, nhung nudi ca
r0 phi ¢ cac vung nudc l¢g man ¢ nude ta con rat

han ché, do mot vai nguyén nhén, trong d6 phai
ké dén chat luong gidng ca r6 phi. Trong gan 10
nam qua théng qua cac chuong trinh hop tac
quoc té va nghién ctru, ching ta da c6 mot s6
pham gidng ca ro phi c6 chat lwong voi toc do
sinh truéng nhanh, strc song cao khi nudi trong
mdi truong nude ngot. Tuy nhién cac gidng ca 1o
phi hién c6 khi nudi ¢ cac vung nudc 19, man
thuong ¢ toc do sinh truong cham, ty 1& sdng
khong cao. Vi véy, v6i cac pham gidng ca r6 phi
hién c6 d3 han ché viéc mé rdng va nang cao
hi€u qué nudi cé rd phi trong céc ving nudc ven
bién. Nghién ciru ap dung cong ngh¢ di truyén
chon giéng nang cao chat luong giong cé ro phi
theo huéng tao duoc phdm giong ¢4 ro phi co tde
do sinh truong nhanh, suc song cao khi nuoi
trong diéu kién moi truong nudc lg man la hét
sirc can thiét, c6 gia tri thyc tién, gop phan phat
trién nudi ca r6 phi ¢6 hiéu qua & cac ving ven
bién nudc ta.

Bai bdo trinh bay két qua lya chon vat liéu
chon glong ca 16 phi cho ving nuoi nudc lg man
ven blen trén co sO danh gia so sanh bién di di
truyén, sirc song, sinh truong cua cac dan ca ro
phi khic nhau bao gém nhiing dong c4 ro phi
hién co (ca r6 phi chon giéng Vién I, ca GIFT
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nhép ndi, ca rd phi van dong Dai Loan...) va 1 s0
dan cd mdi duoc hinh thanh tor lai gilta céac
dong/dan ca r6 phi hién co.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuuU

2.1 Céc dan ca bd me

Cac dan cid bé me gdm ca ré phi van
(Oreochromis niloticus L.) dong GIFT, ca r6 phi
van (Oreochromis niloticus L.) Pai Loan va cé
0 phi chon giéng Vién 1. Trong d06, ca r6 phi van
dong GIFT la san pham chon gidng do Trung
tam qudc t& Quan 1y ngudn loi thuy sinh vat
(ICLARM) tién hanh tai Philippin, duoc nhap
ndi vao nudc ta tu gitta nhitng ndm 1990. Pan ca
duoc luu giir tai Vién Nghién ciru Nudi trong
thuy san I (Dinh Bang, Tir son, Bic Ninh).

Giéng ca 16 phi van Dai Loan duoc nhap
vao cac tinh phia Nam nudc ta nam 1973, ca
dugce chuyén ra nudi & cac tinh phia Bic nim
1977. Pan c4 nay hién dugc luu gilt tai Vién
Nghién ctru Nuoi tréng thuy san 1.

C4 16 phi chon giéng Vién I 1a dan ca chon
gidng thé hé tha 7 do Vién nghién ctru Nudi
tréng Thuy san I tién hanh, sir dung ca r6 phi vin
dong GIFT la vat liéu khoi dau, chon giéng theo
gia dinh, trong diéu kién méi truong nudc ngot.

2.2 Cac dan ca thi nghiém

Cho 3 dan ca GIFT, Pai Loan va Vién I sinh
san trong cac giai dat trong ao nudc ngot tai
binh Bang, Tu Son, Bic Ninh, tao 9 dan ca thi
nghi¢m:

Ca cai\ Ca duc GIFT Dai Loan Vién |
GIFT GIFT x GIFT GIFT x Pai Loan GIFT x Vién |
Pai Loan Pai Loan x GIFT Pai Loan x Dai Loan Pai Loan x Vién |
Vién | Vién | x GIFT Vién | x Bai Loan Vién | x Vién |

Céc dan ca dwoc san xudt cing thoi gian,
mdi dan ca thi nghiém dugc san xuét tir it nhét
30 gia dinh. Ca con cua céc dan cé thi nghiém
duoc uong nudi trong giai dat trong cung mot ao
nudc ngot, vdi mat do va ché @6 cho an nhu
nhau. Khi c4 dat khdi luong 6 - 7 g/con ding dau
CWT danh dau, phan biét cac dan ca khac nhau.
2.3. Danh gia so sanh cac dan ca

Panh gia so sanh cac dan ca vé bién di di
truyén va téc do sinh truéng (Bentsen & Olesen.,
2000, Zimmermann & Natividad, 2004).

Céc dan ca dugc danh gia bién di di truyén
ADN-microsatellite, st dung 4 cip mdi
UNH104, UNHI124, UNH216, va IGF-MSO3
(Romana-Eguina & cs., 2004), mdi dan c4 phan
tich 30 cé thé.

Céc dan c4 dugc danh gid so sanh sinh
trudng trong 2 thi nghiém khéac nhau:

Thi nghiém I: Cac dan ca dugc nudi trong
cac bé xi mang tai Trung tam qudc gia Gidng
thuy san nudc ngot mién Bic (Gla Loc, Hai
Duong), so sanh sinh trudng, suc song ¢ 3 do
min kha 6n dinh: 9-10 %o, 14-15%0 va 20-
22%o0. M&i d6 man dung 4 bé xi mang, bé cb
dung tich 25 m®, ca tha mat do 8 con/ m’. Thoi
gian thi nghi¢m 106 ngay.
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Thi nghiém 2: Cac dan cd dugc tha nudi
chung trong 3 ao tai Trung tim quéc gia Gidng
hai san mién Béc (Quy Kim, Hai Phong), cac ao
nudi c6 do man giao dong theo diéu kién tu
nhién, tir 4-19%0. Mdi ao c6 dién tich 2.000 —
5.000 m’. Mat do c4 tha 2,5 con/m’. Thoi gian
thi nghiém 135 ngay.

Thi nghiém 1 va 2 hang ngay cho cé an thtic
an vién c6 ham lugng protein 22%, khau phan in
diéu chinh hang thang, dao dong 1- 4% khoi
lugng ca.

Do méan, pH, oxy hoa tan moi trudng nudc
bé va ao thi nghiém dugc theo ddi hang ngay.
Két thuc thi nghiém tinh ty 1 séng, khéi luong
va chiéu dai ca. S6 liéu dwoc phan tich theo
Gomez & Gomez (1984).

3. KET QUA VA THAO LUAN

Céc microsatellite loci nghién ctru thé hién
da hinh & 9 dan ci. S6 luong céc allelle giao
dong tr 3 - 5, locus IGF-MSO3 thé hién da hinh
nhét, c6 5 alleles va tan suét cao nhat 1a allele D
(26,85%), rdi dén B (24,54%) va C (23,84%), tan
suét allele E rat thap (6,25%). Locus UNH216 c6
4 alleles (ABCD), loci UNH124 va UNHI104
xudt hién 3 alleles (ABC). Loci UNH216, alleles
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Bang 1. Bién di 4 microsatellite loci & 9 dan c4 rd phi nghién ciru

Locus Alleles He Ho A B C D E
IGF-MSO3 5 0,7726 0,5324 0,1852 0,2454 0,2384 0,2685 0,0625
UNH 216 4 0,7305 0,9821 0,3274 0,1816 0,3117 0,1794 -
UNH 124 3 0,6310 0,5817 0,4495 0,3630 0,1875 - -
UNH 104 3 0,6655 0,5727 0,3062 0,3502 0,3436 - -

A va C chiém 32,74% va 31,17%, alleles B va D
1a 18,16% va 17,94%. Loci UNH104, tan suét
cua cac alleles 1a 30,62%, 35,02% va 34,36%
tuong ung voi allele A, B, C. Loci UNH124,
allele A va B 1a c6 tan suét cao nhét, 44,95% va
36,30% tuong tng, con allele C 1a 18,75%. Ty 1¢
di hop tr c6 su khéac biét gilta cac locus va cac
dan ca. Ty 1€ di hop tr thuc té locus UNH216 rat
cao O tt ca 9 dan ca nghién ctru (Bang 2).

Ty 1€ di hop ti thuc té & cac dan ca dao
dong tu 0,56 toéi 0,83, thép nhit 1a ¢ dan ca
Vién I x Pai Loan va cao nhat & dan c4 Vién |
x Vién I. Ty 1€ di hop tor cia 9 dan cé nghién
cuu tinh chung 4 locus la: 0,56 - 0,83. Cac dan
ca Pai Loan x Vién I, Vién I x Vién I va bai
Loan x GIFT c6 ty 1€ di hop cao hon cac dan
c4 khac vé 4 locus DNA - microsattelite nghién
curu.

Bang 2. Gia tri di hop (H, va H,) vé 4 microsatellite loci & 9 dan c nghién ctru

Ban GIFT Vién | Dai Loan GIFT Vién | bai Loan GIFT Vién | bai Loan
ca X X X X X X X X X
GIFT GIFT GIFT Vién | Vién | Vién | PaiLoan Dailoan  DPailoan
He 0,63 0,63 0,67 0,69 0,69 0,69 0,65 0,68 0,64
Ho 0,59 0,67 0,76 0,67 0,83 0,75 0,66 0,56 0,58

Trong 3 méi truong d6 min twong d6i 6n
dinh: 9 - 10%o, 14 - 15%o va 20 - 22%,, cac dan
c4 GIFT x GIFT, Pai Loan x GIFT va Vién I x
Dai Loan c6 khdi lwong than 16n nhét, khac biét
1& rét voi cac dan ca khac. Toc do sinh truong
ctia 9 dan c4 nghién ciru déu giam khi nuéi & moi

truong ¢ dd man cao hon. Tuy nhién cac dan ca
Pai Loan x GIFT va Vién I x Pai Loan tc do
sinh truéng kha 6n dinh, mic do suy giam vé
sinh truong khong nhiéu khi nudi & méi trudng
¢6 d6 man cao (Hinh 1).
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Hinh 1. Khéi lwgng than cac dan ca nudi trong bé cé6 dd min 9 - 10%o, 14 - 15%o va 20 - 22%0
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Trong 3 moi truong c6 do man khac nhau,
hau hét cac dan céd nghién ctru deu co ty 1¢ song
kha cao, khong c6 sy khac biét 1o rét (P > 0,05)

vé ty 1€ sOng gilta cac dan ca khi nuo6i & cac do
man khac nhau (Hinh 2).
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Hinh 2. T¥ 1¢ sdng ciia cAc dan ca nudi trong bé c6 do min 9 - 10%o, 14 - 15%, va 20 - 22%o

Bang 3. Khéi lwong than va ty 1¢ sdng cic dan ca nudi trong ao c6 dd min bién dong 4 - 19%0

Cac dan ca Khéi lwong than (g) Ty lé sbng (%)
GIFT x GIFT 408,2+ 111,4 61,2 - 76,7 (68,9)
Vién I x Vién | 3714+ 87,9 54,8 - 64,2 (59,5)
Pai Loan x Bai Loan 340,3 £ 90,5 44,0 — 64,7 (53,9)
GIFT x Vién | 429,1 £ 95,2 90,7
Vién I x GIFT 457,5+92,8 95,8
Vién | x Dai Loan 408,2 + 89,4 40,4 - 63,3 (51,9)
Pai Loan x Vién | 388,9+94,5 85,7
GIFT x bai Loan 384,4+70,6 94,6 — 99,0 (96,8)
Pai Loan x GIFT 440,7 £ 101,4 47,4

Nudi trong ao voi dd min thay doi trong
thoi gian nuobi, cac dan ca GIFT x GIFT, GIFT x
Vién I, Vién I x GIFT, Vién I x Pai Loan va Pai
Loan x GIFT c6 khdi lugng than 1én hon so véi
cac dan ca khac. Tuy nhién su vuot trdi vé khéi
luong than cia 2 dan ca GIFT x Vién I va Vién |
x GIFT ¢6 1& chu yéu do duoc nudi trong ao co
méi truong tét hon, thuan loi hon cho sinh
truong. Ty 16 séng cia 1 sé dan c4 khi thu hoach
khong that cao va co su sai khac gilta cac dan ca
nghién ctru (Bang 3). Mirc d¢ hao hut 16n sau
mdi 1an thu miu kiém tra do sy sat, gdy hao hut
1a nguyén nhan cha yéu gay ty 18 séng cta 1 sb
dan cé nghién ctru khong cao khi thu hoach. Kha
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nang gitr du ¢ cac vi tri danh dau c6 khac nhau
cung la nguyén nhan can xem xét khi danh gia ty
1¢ séng thuc té cia cac dan ca khi thu hoach.

4. KET LUAN VA BE XUAT

Cac dan ca bai Loan x GIFT va Vién I x
Dai Loan c6 toc do sinh trudng ndi troi va kha on
dinh khi nudi trong cidc mdi truong c6 d0 man
khac nhau dwoc lwa chon 1a vat liéu khoi dau
chon gidng.

Ty 18 séng va tdc do sinh trudong cao, én
dinh cua 2 dan ca Pai Loan x GIFT va Vién I x
Dai Loan nudi ¢ cac mdi truong do min cho thiy
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chon gidng nang cao toc do sinh truong cua ca ro
phi cho vung ven bién ¢6 do man thap hon 22%o0
¢6 thé chi can phat trién 1 dong cé chon gidng
cho céc vung nudi c6é dg man khac nhau.

Chuong trinh chon gidng dugc tiép tuc trén
2 dan ca néi trén voi cuong do chon loc 15-20%
va trién khai chon loc theo gia dinh.

Lo1i cAm on

Nghién ctru 1a mot phan ndi dung cua dé tai
khoa hoc cdp Bo: Nghién ciru nang cao toc do
sinh trudng ca r6 phi nudi ving nudc lg man.
Kinh phi do B Thuy San - nay 1a By Nong
nghiép va Phat trién néng thon cap. Cac can bd
nghién ctru thuc Phong Di truyén Chon gibng,
Trung tam quoc gla glong thuy san nu6c ngot va
Trung tam quoc gia giong hai mién Bic thudc
Vién nghién ctru Nudi trong Thuy san I da tham
gia tich cyc vao thyc hién cic nghién clru nay,
xin tran trong cam on.
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