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ANH HUONG CUA PQ MAN LEN THAY POI SINH LY VA
TANG TRUONG CUA CA TRA (PANGASIANODON
HYPOPHTHALMUS) GIONG

Nguyén Chi Lam', P6 Thi Thanh Hiwcong', Vii Nam Son’ va Nguyén Thanh Phuong’
ABSTRACT

Striped catfish or tra catfish (Pangasianodon hypophthalmus) is the most important
culture species in freshwater region of Viet Nam. The culture area has been expanded to
the low saline area. Therefore, it is neccessary to study the effect of water salinity on the
physiological changes and growth of this species. The experiment was set up in 500L
tanks with six salinity treatments including 0, 3, 6, 9, 12 and 15%o with 3 replicates each.
Changes of plasma osmolarity and ions and fish growth were examined monthly. The
plasma osmolality (v, mOsm/kg) was regressed based on the salinities (x>0,%o) as
yp=275.63¢""1* (R?=0.4113, Sig.=0.00). The difference of plasma and water osmolality
(Vb-w) were reduced as salinity increased (x>0,%o) and reached a passively isotonic point
at 13.2%o based on the function of V- -1.4378x2—1.6496x+270.87 (R*=0.9274,
Sig.=0.00). The ratio of Na":K" in plasma of the control (0%.) was lowest (16.8:1); the
Na':CI ratio of 9%o treatment was lowest (1.28:1); and the K :CI ratio of the 0%o
treatment was highest (0,09:1). Fish in 9%o treament obtained a growth rate of 0.5 g/day,
which was higher than that of other treatments (p<0.05); and a lowest FCR (1.5). The
result implies that culture of tra catfish in salinity of 9% is possible and applicable.
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Title: Physiological changes and growth of tra catfish (Pangasianodon
hypophthalmus) exposed to different salinities

TOM TAT

Cd tra (Pangasianodon hypophthalmus) la doi twong nuoi quan trong o Bong bang song
Citu Long, va dang dwoc mé rong nudi & mét sé ving nhiém mdn nhe ven bién. Tim hiéu
anh hwong cua do man dén thay doi sinh Iy va tang truong cua cd rdt can thiét. Nghién
cteu dwoc tién hanh trong bé 500L véi cd cé khoi heong trung binh 23,5 g, gom sdu
nghiém thirc la 0, 3, 6, 9, 12 va 15%o véi ba lan Idp lai. M&i thang thu mau tang trucng
va thu mau do dp sudt tham théau (ASTT) va ion. Su thay déi ASTT cia mdu cd Ve,
mOsm/kg) theo sw gia tang do man (x>0,%o) theo ham s6 y.;=275,63¢""" (R?=0,4113,
Sig.=0,00). Su chénh léch ASTT cia mau ca so voi ASTT cua nudc (Vegnus) gidm dan
theo d¢ man ciia mede nuéi (x>0,%q) va dat diém dang triwong thu dong la 13,2%o theo
ham $6 Vesmese=-1,4378x—1,6496x+270,87 (R’=0,9274, Sig.=0,00). Ti I¢ ion Na K &
nghiém thirc 0%o la 16,8:1 thap nhdt; ti 1é ion Na™:CI' & nghiém thite 9%o la 1,28:1 thdp
nhat; va ti 16 K :CI & nghiém thire do man 0%o la 0,09 la cao nhat. Tdng trwcng ciia cd
tra 6 nghiém thirc nuéi ¢ 9%o dat cao nhat (0,5 g/ngay) va khdc biét c¢6 ¥ nghia thong ké
so voi cac nghiém thurc con lai (p<0,05) va FCR ciing thdp nhat la (1,5) & 9%o. Co thé
irng dung nudi ca tra o d¢ man 9%o.

Tir khoa: Ca tra, dp man, sinh ly, ting truong

! Khoa Thuy san, Truong Dai hoc Cin Tho
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1 GIOI THIEU

Ca tra (Pangasianodon hypophthalmus) 1a d6i tugng nudi truyén thong ¢ ha ngudn
song Mekong. Giita nhirng nam 1990, sau khi san xuét giéng nhan tao thanh cong
(Cacot, 1999; Zalinge e al., 2002) va nghé nudi c4 tra phat trlen sau d6 v6i nhiéu
hinh thtc nudi nhu nudi trong 16ng be, ao va nudi ding quang trén song. Nam
2008, mic du dién tich nudi ca tra chi chiém 5,2% (5.777 ha) dién tich nudi nudc
ngot ciia PBSCL nhung san lugng nudi cua loai nay chiém 65,7% tong san luong
nudi trong thily san & dong bang séng Ctru Long (PBSCL) véi 1,2 triéu tan va gia
tri xuat khau 1,5 triéu d6 la My (Cuc Nuoi trong Thity san, 2008).

Theo Ferguson et al. (2001) thi mdt trong nhiing bénh thuong gip va nguy hiém
nhit trén ca tra & Viét Nam 1a bénh do vi khuan Edwardsiella ictaluri gay ra nhung
vi khuan ndy bi han ché hoat dong trén ca nheo (Channel catfish) & moi truong co
noéng d6 mudi 3%o (Plumb and Shoemaker, 1995). Mat du, ca tra song chii yeu
trong nudc ngot nhung c6 thé sdng dugc ¢ ving nudc hoi lg (ndng do mubi 7-
10%o) (Pham Van Khanh, http://www fistenet.gov.vn). Theo Huong e7 al. (2008)
thi ¢4 tra sinh truong t6t & ndng do mu01 12%o. Hién nay, dién tich nudi ca tra ngay
cang dugc mo rong & cac tinh ha ngudn séng Ciru Long nhu Bén Tre, Tra Vinh va
Soc Trang noi c6 sy xam nhap man vao mua kho do lugng nudce séng Mekong vao
mua nay rat thdp (Mekong River Commission, 2008). Bén canh dé, muc nuéc bién
dugc dy doan dang cao thém tir 20 cm dén 45 cm vao nim 2030 va 2090 (Khang
et al., 2008) s& gay nhiém min vao vung nudi ca nude ngot dac biét anh hudng toi
su bén virng cua nghé nudi ca tra do ddi tugng nay dugc nudi tap trung ¢ cdc tinh
ven song Tién va Hau. Muc tiéu cta nghién ctru nay 1a danh gia thay do6i dic diém
sinh 1y va ting truong cla ca tra khi nudi ¢ cac do man khac nhau nham gép phan
tim giai phap hop 1y cho thuan hoa va phat trién bén viing véi su gia ting d6 man
& DBSCL trong twong lai.

2 PHUONG PHAP NGHIEN CUU
2.1 B6 tri thi nghi¢m

C4 thi nghiém c6 khéi luong trung binh 1a 23,5 g. Thi nghiém dwoc bé tri hoan
toan ngﬁu nhién v6i 6 nghi€m thirc gém 0, 3,6, 9,12 va 15%0. Thi nghi¢m dugc bd
tri trong 18 bé composite S00L va mdi nghiém thirc dugc b tri gom 3 bé va sir
dung hé théng loc cén trong bé. Mat dd nudi 12 50 con/bé va thoi gian thyc hién thi
nghiém 1a 90 ngay. C4 dugc cho in thirc 4n vién noi (30-32% dam) theo nhu cau
v6i 2 lan/ngay (8-9 gio va 15-16 gio). S6 luong ca chét duge theo doi hang ngay.
Nuéc duge thay hai tudn mot 1an khoang 30% tuy theo moi truong nudc va duoc
ap dung gidng nhau cho tit ca cac nghiém thic.

2.2 Phuong phap thu miu

Trude khi b tri thi nghiém ca dugc can va tha vao timg bé, dong thoi d6 man
duoc tang dan dén do man thi nghiém. Khi d6 man dat mac thi nghiém thi ca dugc
thu mau dé tinh khéi luong trung binh ban dau. Ting trudng cua ca dugc theo ddi
hang thang bang cach can khdi lugng va do chiéu dai ngiu nhién 30 ca mdi bé.
Cubi thi nghiém can va do chiéu dai téng cua cé con lai trong bé dé xac dinh tdc
d6 tang truong vé khdi lwong va chidu dai trung binh sau thi nghiém. Mau méu va
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nude duge thu 1 lan/thang cung lic v6i thu miu tang truéng. S6 mau ca thu 1a 3
con/bé dé do ASTT vaNa', K" va CI.

2.3 Phuwong phép phan tich miu
2.3.1 Chi tiéu sinh ly va ion
ASTT dugc do bang may Osmometer Fiske One-Ten; Na', K" do bang may Flame
Photometer 420; va C1” do bang may MKII Chloride Analyzer 926s.
2.3.2 Chi tiéu tang twong va ty 1é song
Ty 18 sdng (%)=(sd ca thu/sd ca tha)x100
Téc d6 tang trudng tuyét ddi (DWG) (g/ngay) = (W-W, )/t
Téc d6 ting truong tuong ddi (SGR) (%/ngay) = 100*(LnW-LnW,)/t
Trong d6: W, 1a khéi luong ca ban dau (g)
W Khéi lugng ca cudi thi nghiém (g)
t: Thoi gian nudi (ngay)
2.3.3 Phwrong phap xdc dinh hé s6 chuyén héa thirc an
Heé sb chuyén hoa thirc an (FCR)=Thtrc an ca in vao /Khdi lugng ca ting trong
Trong do: Thuc an cé an vao (g) = thire an cho an + thirc an con du
C4 tang trong (g) = khi lugng ca thu — (khéi lugng ca tha+khdi luong ca chét)
2.4 Phwong phip xir Iy s6 liéu
86 ligu duoc xir ly bang Excel va SPSS dé phan tich céc chi tiéu thong ké mo ta
nhu gia tri trung binh, d¢ 1éch sai so chuan (SE), ti 1¢ song; va so sanh khac biét
gia tri trung binh cua cac chi ti€u theo doi gilta cac nghiém thirc bang phép thi
Tukey. Sy tuong quan gitra cac bién duoc khao sat qua hé sb twong quan

“Pearson” (p<0,05) va cac ham s6 dy doan (p<0,05). So lidu ti 1& (%) dugc chuyén
dang sang arcsin d€ so sanh sy khac biét c6 y nghia thong ké (p<0,05).

3 KET QUA THi NGHIEM
3.1 Anh hwong ciia d méin dén sy diéu hoa ap suit thim thiu caa ca

Ap suat tham thiu (ASTT) cta mau ca ¢ nghiém thirc 15%o ludn dat gia tri cao
(406 mOsm/kg) nhung thip hon méi truong nude (429 mOsm/kg) trong sudt thoi
gian thi nghiém. Tuy nhién, sy chénh léch ASTT gilta mau c4 va nudc ¢ cac
nghiém thirc ¢6 sy dao dong nho theo thoi gian nudi. Trong khi do, sy chénh 1éch
ASTT giita ca va nudc & cac nghiém thic 9, 12 va 15%o giam dan theo thoi gian
nuoi (Y(9%0)20,0069X2—0,9585X+169,63 va Y(15%o):0,0187X2—2,6347X—22,218) (y Ia
chénh l1éch ASTT cta ca va ASTT cta nude, x>0 la ngay nudi). Mat khac, &
nghiém thirc nudc nudi 15%o thi gia tri chénh léch nay luén am, nghia la co ché
diéu hoa ap sudt thim thau clia c4 tra da bi ddo nguoc va ca tra da khong chu dong
diéu hoa dugc ASTT ctia mau. Ngoai ra, 6 nghi€m thirc nudc nudi 9 va 12%o thi su
chénh léch ASTT giita c4 va nudc nudi nay duong, nhung ciing co sy giam dan
theo thoi gian nudi vé diém dang truong (chénh léch ASTT ctia mau ca va nudc
nu6i=0) (Hinh 1). Nhin chung, ASTT cua ca tra tang theo su gia ting cia d§ man.
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Nhung su chénh léch ASTT giita ca va nudc nudi giam dan theo sy ting dan cua
d0 man va hoan toan bat loi khi nudéi & d6 man 15%e..
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Hinh 1: Twong quan giita ASTT ciia ca véi thoi gian nudi 6 cac nghiém thire 9% (NT4),
12%o0 (NT5) va 15%0 (NT6)

250.00 v n14 = 0,0069x” - 0,9585x + 169,63
2_ P
& 200,00 R® = 04655, Sig. = 0,00
g . . o
= 15000 8 T —$ o _
. R
2 100.00 .
£ * NT4
[ B
@ 50.00 F
< H | ' = NTS
= 000 ‘ : g ‘ . A NT6
E 50,0020 40.00 60.00 80.00 1 Poly. (NT6)
< N s & |— —Ppoly. (NT4)
= -100.00
o
< A
= -150.00 a A
< y n16 = 0,0187x" - 2,6347x - 22218 A
S -200.00 A
R = 04875, Sig. = 0,00
-250.00

Ngay

Hinh 2: Twong quan giira sw chénh léch ASTT ciia ca—nwéc véi thoi gian nudi & cac nghiém

thitc 9%o (NT4), 12%0 (NT5) va 15%0 (NT6)
Mat khac, thoi gian nudi c6 twong quan voi ASTT moi trudng nudi nhung khong
¢6 tuong quan dén ASTT ciia mau va su diéu hoa ASTT cua c4, diéu d6 cho thiy &
d6 man 3%o trong sudt thoi gian nudi ca c6 kha ning diéu hoa ASTT chu dong.
Tuy nhién, ¢ sy twong quan chit ché gitra kha ning diéu hoa ASTT cua ca véi sy
bién dong ciia ASTT nuéc va ASTT ciia mau ca. Thoi gian nudi cang dai thi
ASTT clia mau cang giam nhung ca con kha nang diéu hoa theo thoi gian, chénh
léch ASTT clia mau va nudc giam, c6 thé xem 1 c4 con kha ning diéu hoa ASTT
chu dong. Sy chénh 1&ch ASTT cua ca 1a do ASTT ctia mau cé tang hodc giam va
¢6 tinh quyét dinh hon 13 sy bién dong ciia ASTT cua nudc vi ASTT ciia nudc
khong bién dong theo thoi gian nudi.
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Hinh 3: Twong quan giita ASTT ciia ¢4, nuéc va sy chénh léch ASTT ciia ca-nuée 6 cac do

min khac nhau ciia cac nghiém thirc
Nhin chung, ASTT ctia méu ca (y., mOsm/kg) tang theo su gia tding ham lugng
mubi (x>0, %o) va dugc du doan theo ham s y=275,63¢""""™ (R*=0,4113,
Sig.=0,00). ASTT cua nudc ting (Ynuse, mOsm/kg) khi d0 man tang (x>0, %o0) va
c6 thé tinh theo ham sd ynmr,czl,619x2+3,8032x+8,5714 (R2:0,9847, Sig.=0,00).
Trong khi d6 sy chénh 1é&ch ASTT cua mau ca so voi ASTT ciia nudc (Yesnuse glam
dan theo dd man cta nudc nudi (x>0, %0) va ca co thé dat diém dﬁng truong thu
dong & 13,2%o tinh theo ham s6 ycé_nu(,c:-l,4378x2—l,6496x+270,87 (R2:0,9274,
Sig.=0,00) (Hinh 3).

3.2 Anh hwéng cia do man dén sy di€u hoa ion cua ca
3.2.1 Anh huéng cia d mén lén diéu hoa Na* cia cd

Su diéu hoa Na* clia cé ciing gia ting theo sy gia ting cua ¢ man (Bang 1). O thoi
diém bo tri thi nghiém thi nong do Na* & cac nghiém thic dao dong tir 152 dén
227 mmol/L. Nong d6 Na” & nghiém thirc d6 man 15%o 1a cao nhat (227 mmol/L)
va khac biét c6 ¥ nghia so vdi cac nghiém thirc 0, 3, 6, 9 va 12%0 (p<0,05). Sau 90
ngay nudi thi Na” & nghiém thirc 12 va 15%o dat lan luot 12 173 va 175 mmol/L
cao hon va khac biét cé y nghia so vdi cac nghi€ém thirc 0%o (134 mmol/L) va 3%o
(151 mmol/L). Na" & nghiém thirc 6 va 9%o lan luot 1a 157 va 159 mmol/L (Bang
1). Nhin chung, Na" gia tang theo su gia ting ciia d9 min; Na* cling thay ddi theo
thoi gian nudi (Bang 1).

Bing 1: Sy diéu hoa Na* ciia ¢4 & cac dd min theo thoi gian nudi

Nghiém thirc Ngay 1 Ngay 30 Ngay 60 Ngay 90

ting dd mian Nwéc Mauca Nwéc Mauca Nwéc Mauca Nwoc Mauca
0%o 12 152+4° 8 148+2° 7 14743° 2 135+6°
3%o 35 152+3° 35 15143 58 14643 30 15145%
6%o 56 159+5° 90 160+3%* 79 149+3° 60 15743
9%bo 95 167+4° 97 15842% 71 150+6° 85 15944
12%o 105 202+8° 154  171£3° 16l 175¢1° 137 173£7¢
15%o 146 227+8° 203 16143° 170 163+6® 136 175+4¢

Cac gia tri trung binh co cdc ky tw mii khac nhau thi khac biét co y nghia thong ké (p<0,05)
3.2.2 Anh huong ciia dé man lén diéu hoa K ciia cd
Nong do K' trong huyét twong ca thay ddi khong dang ké khi d6 mén ting
(Bang 2). Thoi diém bat dau thi nghiém thi nong do K & cac nghiém thic chénh
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léch khong nhidu va khac biét gitra cac nghiém thirc khong c6 ¥ nghia thong ké
(p>0,05). Sau 30 ngay nudi thi ndng d6 K~ ¢ su thay doi; ndng d6 K~ ¢ nghiém
thire 12%o 1a cao nhét, dat 9,54 mmol/L va khéc biét so v6i cac nghiém thuc 0, 3,
6,9 va 15%o (p<0,05). Trong khi d6, ndng d6 K vao thoi diém 60 ngay nudi da c6
su chénh l1éch theo 2 nhom dd man; nhom d6 man 0, 3 va 6%o co n(‘A)ng do K’ trong
huyét tuong ca lan luot 1a 9,12; 9,69 va 9,32 mmol/L. Néng do nay thép va khac
biét c6 y nghia (p<0,05) so v6i nhom d6 man 9, 12 va 15%. (11,2; 11,7 va 12,1
mmol/L) (Bang 2). Tuy nhién, ndng d6 K sau 90 ngay nuéi lai khac biét khong
dang ké (p>0,05) giita cac nghiém thirc trong thi nghiém nay.

Bang 2: Sw didu hoa K' clia ca & cac dd min theo thoi gian nudi

Nghiém thirc Ngay 1 Ngay 30 Ngay 60 Ngay 90
ting d) midn Nwéc MAuca Nuwéc Miuca Nuwéc Miauca Nwédc Mauca
0%o 6,4 88+04° 3.4 8,5+02¢ 33 9,102 2,9 8,4+0,3°
3%o 44 75+02° 34 7,240,2° 44 9,703 3,9 8,5+0,3°
6%o 42  8,7+0,4° 5 7,4+02® 3,8 93+02° 4.4 8,5+0,3°
9%o 41 82403 53  81+£02"™ 38 112+0,6° 3,1 8,3+0,2°
12%o 43 85+04*° 59 9,5+0,3 6,8 11,7+0,3® 58 8,4+0,3"
15%o 5 88+02° 72 8303 6,8 12,1£0,4° 6 8,7+0,2°

Cac gia tri trung binh co6 cac ky tw mii khac nhau thi khac biét co y nghia thong ké (p<0,05)
3.2.3 Anh huong cua dé man lén diéu hoa CI cua ca

Bang 3 cho thiy ndng d6 CI bién d6i khong theo sy bién dbi cua do min. O thoi
diém ban dau thi CI" & nghiém thirc 15%o dat 177 mmol/L cao nhét va khac biét co
¥ nghia so vé6i cac nghiém thic 0, 3, 6, 9 va 12%o (p<0,05). Nong do CI' & cac
nghiém thirc 9 va 12%o dat 1an luot 1a 141 va 133 mmol/L va khac biét co y nghia
50 v6i cac nghiém thirc 0 va 3%o (p<0,05). O thoi dlem sau 30 ngay nuoi thi nong
d6 CI" khac biét khong nhiéu giira cac nghiém thuc; nong dd CI cao nhit ¢ nghiém
thire 12%o (134 mmol/L) va khac biét c6 y nghia so vdi nghiém thirc 0 va 3%
(p<0,05). Sau 60 ngay nubi thi ndng d6 CI' & moi trudng c6 do min khéc biét so
v6i nude ngot; ndng do CI” & nghiém thirc 0%o (87 mmol/L) thip hon va khac biét
¢6 y nghia so véi cac nghiém thuc 3, 6, 9, 12 va 15%o (p<0,05). Nong do CI sau
90 ngay nudi ciing c6 su bién dbi; Cl" & 12%o 1a 137 mmol/L cao nhat va khac biét
c6 y nghia so v&i nghiém thirc 0 va 3%o (106 va 103 mmol/L).

Biang 3: Sw didu hoa CI' ciia c4 ¢ cac dd miin theo thoi gian nudi

Nghiém thirc Ngay 1 Ngay 30 Ngay 60 Ngay 90

ting dd) man Nwéc Mauca Nwoc Mauca Nuwoc Mauca Nwéoc Mau ca
0%o 0  109+1° 14 100+£2° 1 87+6° 0  106%1°
3%o 24 96+6° 45 99,0+9° 35 113+1° 24 103+1°
6%o 66  124+4° 90 110+3% 49 112+3° 56 13248
9%o 156 141+£2° 124 113+4% 76 120+3° 83 12743
12%o 182 13345 160 13449° 149 119+2® 120 137+7°
15%o 236 177119 215 109+8® 201 118+1° 144 1164

Cdc gid tri trung binh c6 cdc ky tw mii khdc nhau thi khéc biét ¢6 y nghia thong ké (p<0,05)
3.2.4 So sanh cac ti I¢ ion cia mau ca o cdac nghiém thirc

Két qua thi nghiém cho thiy, kha nang diéu hoa Na* cua ca tra kém hon so voi K"
va CI'. Ti 1é Na'/K" & nghiém thirc 0%o 1a 16,8:1 thap nhat va khac biét véi cac
nghiém thic nudi 6 d6 min 3, 6, 9, 12 va 15%o (p<0,05). Ti 1¢ Na'/CI" & nghiém
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thirc nudi 9% 1a 1,28 thip nhét va khac biét co ¥ nghia so véi cac nghiém thirc 0
va 3%o (p<0,05). Ti 1¢ K'/CI" & nghiém thirc 6 man 0%o 1a 0,09 cao nhat va khac
biét so vdi cac nghiém thirc 6, 9, 12 va 15%o (p<0,05) (Bang 4).

Béang 4: Ti I€ cac ion clia mau ca ¢ cac nghiém thirc sau 90 ngay nudi

Cac loai ti 1€

Na'/K* Na'/CI K'/CI
Nghiém thire
ting dd min  S6 Trung o4 Trung g4 Trung
Co miu binh?:tsai SO miu binhod:sai SO miu binhj:sai SO
chuan (SE) chuan (SE) chuan (SE)
0%o 33 16,80+0,27° 34  1,48+0,04™ 34 0,09+0,003°
3%o 35 18,57£047® 35  1,51+0,05° 35 0,08+0,002%
6%o 34 18,62+0,44® 34 133+0,03® 35 0,07+0,002°
9%o 35 18,42+0,52® 36 1,28+0,03° 35 0,07+0,003
12%o 32 19,79+0,65° 32 1,41+0,04™ 36 0,07+0,003"
15%o0 33 19,7740,89° 34 1,42+0,05%° 34 0,08+0,004

Cadc gia tri trung binh c6 cdc ky tw mii khac nhau thi khac biét co y nghia thong ké (p<0,05); TB£SE: trung binh+d¢ léch sai so chudn

3.3 Anh hwéng cia do man lén tang truwdng, ty 1€ song va hiéu qua sir dung
thirc an

3.3.1 Anh huéng cua do man lén tang truong cua cd tra

Bang 5 cho thiy khéi lugng trung binh cua c4 tra sau 90 ngay nudi & cac do man 0,
3,6,9, 12 va 15%0 dao dong tir 53,1-68,5 g/con. Khéi lugng cta ca & nghiém thic
9%o sau 90 ngay nudi dat cao nhat (68,5 g/con) va khac biét co y nghia thong ké so
v6i cac nghiém thirc 0, 3, 6, 12 va 15%o (p<0,05). Tang truong vé chiéu dai cua ca
tra sau 90 ngay nudi & do min 9%o dat cao nhat (20,9 cm/con) va khac biét c6 y
nghia thong ké so véi cac nghiém thuc 0, 3, 6, 12 va 15%o (p<0,05). Toc d6 ting
truong tuyét dbi va twong ddi ctia ca & cac nghiém thirc thi nghiém dao dong la
0,33-0,50 g/ngay va 0,90-1,21 %/ngay. Toc do ting trudng tuyét dbi va twong dbi
& d6 man 9%o sau 90 ngay nudi dat cao nhét (0,50 g/con/ngay va 1,21%/ngay) va
thap nhét 12 & nghiém thirc 6 va 12%o véi cling toc d6 13 0,33 g/con (Bang 5).

Béng 5: Tédng truéng ciia ca tra sau 90 ngay nudi ¢ cac d min

o . Téang truéng Toc do ting trudng
Neghiém thire ) e 1 rong Chidu dai DWG SGR
tang d0 man | N

(g/con) (cm/con) (g/ngay) (Yo/ngay)
0%o 58,12+1,51° 19,59+0,16®  0,38+0,02°  0,99+0,03%
3%o 59,77+1,44° 19,82+0,15°  0,41+0,02°  1,0440,04*
6%o 53,10+1,57° 19,47+0,18°  0,33+0,02°  0,88+0,04
9%o 68,5442,48° 20,86+0,23°  0,50+0,03° 1,19+0,05°
12%o 53,43+2,34% 19,02£0,28°  0,32+0,03*  0,8440,05
15%o 55,70+1,55" 19,55£0,19°  0,35+0,02°  0,93+0,04™

Cac gid tri trung binh c6 cdc ky tu mii khac nhau thi khdc biét c6 y nghia thong ké (p<0,05)
3.3.2 Anh hwong cia dp man 1én hiéu qua sir dung thire an va 1y 1é séng ciia cd
Sau 90 ngay nudi hiéu qua str dung thirc dn va ty 1& séng cua ca dwoc thé hién ¢
Bang 6. H¢ so chuyén hoa thuc an (FCR) ¢ tat ca cac nghiém thue khac biét khong
c6 y nghia (p>0,05). FCR cua ca tra & 0 man 9% 1a thap nhat (1,48) va cao nhat
o nghiém thuc 0%o (1,78). Ty 1€ song (TLS) ¢ nghiém thuc 12%0 dat cao nhat
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(94%) va thap nhit & 15%o (75%) va khac biét c6 ¥ nghia théng ké (p<0,05) so véi
cac nghiém thtrc 3, 6, 9 va 12%o (Bang 6).

Béang 6: FCR va TLS ciia ca tra sau 90 ngay nudi ¢ cac d¢ man

Nghiém thirc FCR Ty 18 song (%)
0%o 1,7840,22 88+4%
3%o 1,62+0,05 93+2°
6%o 1,68+0,19 91+3°
9%o 1,48+0,12 9141
12%o 1,61:0,26 94+6°
15%o 1,64+0,18 75420

Cac gia tri trung binh c6 cdc ky tw mii khac nhau thi khac biét cé y nghia thong ké (p<0,05)
3.4 Thao luin

Két qua thi nghiém cho thdy ASTT cua mau ci (y.;, mOsm/kg) ting theo su gia
taing ham luong mubi (x>0,%0) va dugc du doan theo ham ) }’«~,é:275,63e0’015 Ix
(R2=0,4113, Sig.=0,00). ASTT cua nudc tang (Ynuse, MOsm/kg) khi d6 man tang
(x>0,%0) va c6 thé tinh theo ham s6 ynus=1,619x"+3,8032x+8,5714 (R*=0,9847,
Sig.=0,00). Trong khi d6 sy chénh léch ASTT cua mau ca so v6i ASTT cua nude
(yCa nuwee glam dan theo d6 man cia nude nudi (x>0,%0) va ca c6 thé dat dat diém
dang truong thu dong & 13,2%0 tinh theo ham ) Veanuoe—=-1 ,A4378x%—
1,6496x+270,87 (R*=0,9274, Sig.=0,00). Két qua nay phu hop v6i nghién ciru cia
Swanson et al. (1998) la ASTT ciia ca mang (Chanos chanos) sau 2 gio ting do
man thi ap suét thAm thau dat gia tri cao nhét 1a 430 mOsm & 55%o, con & 35%o la
372 mOsm va thap nhit 1a 363 mOsm (15%o). Alvarellos et al. (2003) thay rang su
diéu hoa ASTT cua cé trap (Sparus aurata) & 6 man 55%o khéac biét so véi ASTT
ca séng 0 do man 12%o; déng thoi hoat dong cua than ca trong d6 man 55%o cao
hon d6 mdn 12%o va 38%o. Holmes and Donaldson (1969) ciing cho rang ASTT
cua ca dao dong tur 250-400 mOsm/kg. ASTT cua mau ca ¢ nghi€ém thuc nudi
15%o ludn dat gia tri cao (402 mOsm/kg) nhung thap hon méi trudng nude (429
mOsm/kg) trong thoi gian thi nghiém mac du & cac nghiém thirc nay thi sy chénh
léch ASTT gilta mau ca va nude c6 sy dao dong theo thoi gian nudi nhung khong
¢6 xu hudng ting hay giam nhiéu. Hién tuong nay co thé 1a v6i do man <6%o thi
kha ning diéu hoa ASTT cua cé so véi tic dong khac nhau ciia ham lugng mudi
trong moi truong nudc van con dap tmg duge va duy tri duoc dic diém sinh ly
mau riéng biét ciia loai, dam bao cho qua trinh phat trién binh thuong ctia mau ca.
Trong khi do, sy chénh 1&ch ASTT gilta ca va nudc & cac nghlem thirc 9, 12 va
15%0 lai giam dan theo thoi gian nudi (ynra©u,)=0, 0069x>-0, 9585x+169,63;
yNT6(15%0)—0 0187x*-2 ,6347x-22.218) (y 1a sy chénh 1¢ch ASTT cua ca va ASTT
cta nudc, x>0, 1a ngay nudi). Trong do, & nghiém thuc nudc nudi 15%o., sy chénh
léch nay ludn mang gia tri 4m, co nghia 1a co ché diéu hoa ap suét tham thau cia
cé tra dd bi dao nguoc va di nhién 1a ca tra da khong chi dong diéu hoa duoc
ASTT cua mau, dan dén su thay ddi vé diac diém sinh ly gay bat loi cho su phat
trién cua ca. Bén canh do, & nghiém thirc nwdc nudi 9 va 12%o thi sy chénh 1éch
ASTT giita c4 va nudc nudi niy mang gia tri duong, nhung ciing c6 sy giam dan
theo thoi gian nudi vé diém dang truong (chénh léch ASTT clia mau ca va nudc
nu6i=0). Theo Health (2000), ca nudc ngot khi di vao moi truong nwdc man ca
phai c6 su didu chinh ASTT bang cach lién tyc thai nudc ra khoi co thé qua qua
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trinh bai tiét dudi dang urea lodng. Ca tra ciing vay, khi tang do mén 1én 15%. thi
¢4 can c6 sy diéu chinh bang cach ting cuong hap thu muoi qua mang, da vao mau
dé diéu hoa ASTT trong mau gitp cho co thé song binh thuong. Khi ASTT cua ca
nhé hon ASTT cua nudc thi ca can co thoi gian dé diéu chinh, va su diéu chinh
nay nhanh hay cham Ia tiy vao sirc khoe ciia ca. Trong thi nghiém nay cho thay &
d6 man 15%o thi ca da c6 su diéu chinh ASTT trong mau lién tuc sau 90 ngay nudi
nhung khéng can bang dugc véi ASTT clia nudc, ca ¢ xu huéng bi mat nude va
xu hudng nay cang tang theo thoi gian. ASTT cua céc loai ca dao dong tir 200-400
mOsm/kg (Holmes and Donaldson, 1969). Trong nghién ctru nay ASTT cua ca
ludn dat gia tri cao hon so véi binh thuong; do d6, ca da diéu hoa ASTT mot cach
thu dong, hay n6i ding hon 1a c4 da mat kha nang kiém soat ASTT khi sdng trong
moi trrong c6 d6 man >15%o.

Kha ning diéu hoa Na“ kém nhét so véi K™ va CI'. Ti 16 Na":K" & nghiém thirc 0%o
la 16,8:1 thap nhit so véi cdc nghiém thirc nudi & d6 man 3,6,9, 12 va 15%. Ti I¢
Na":CI' & nghiém thirc nudi 9% 1a 1,28, thap nhat. Ti 1¢ K":Cl" & nghiém thic do
man 0%o 13 0,09, cao nhat. Két qua nay twong ty v6i nghién ctru cua Holmes and
Donaldson (1969) khi tac gia cho ring ndng d6 Na* va CI ¢ cac loai ca khi chuyén
tir moi trudng nude ngot sang nudc mian thi dao dong lan luot 13 120-180 mmol/L
va 110-150 mmol/L (twong dwong véi ti 1€ Na /CI" 1,09-1,2). Con theo nghién ctru
cua Finstad ez al. (1987) thi cho rang c4 hdi (Salmo gairdneri) c6 ham lugng Na®,
CI trong huyét twong khi chuyen ca nay tir moi truong nudc ngot sang moi truorng
c6 d6 man 26%o sau 7 ngay lan luot 1a 175 va 150 mmol/L (ti 16 Na™/Cl 1a 1,17).

Tang truong chidu dai clia ci & d6 man 9%o cao nhat va khac biét c6 ¥ nghia thong
ké (p<0,05) so voi cac nghiém thirc khac; va ting khdi luong & 9%o duoc du doan
pht hop v6i ham s6 mii nhét Yo =26, 38¢""12*; R?=0,6443, Sig.=0,00). Ham s6
nay phu hop cho giai doan tang trong ¢ ca con. Tuy nhién, ¢ gian doan ¢4 16n hon,
toc do tang trong s€ c6 xu hudng giam dan theo ham log. Huong et al. (2008) cho
rang cé tra sinh truéng tot & ndng d6 mudi 12%o vi gan voi diém dang truong cua
ca. Tran Truong Giang (2009) khi nghién ctru vé tang truong trén cd bbng kéo
ctng cho thdy ca ting trong nhanh nhat & d6 man gan diém dang truong 1a 10%o.
Ty 1é sdng & nghiém thirc 0%, dat twong ddi thap 88%, diéu nay xay ra 1a do trong
qua trinh nudi (sau 60 ngay) ca bi trung mdt troi bam trén mang va da lam anh
hudng dén ty 16 séng cua ca; trong khi ¢ cac nghiém thirc khac khong xay ra hién
tuong nay. Ghi nhan nay rat 1y tha 1a nudi ca trong méi trudng nude c6 d6 man
nhét dinh cé c6 thé it bénh hon nuoi ca trong nudc ngot.

4 KET LUAN

ASTT cua mau cd nudi 6 d6 min 15%o ludn thép hon so voi ASTT cuia nudc sau
90 ngay. Ca nudi & d6 man 15%o diéu hoa ASTT thu dong, nhung ASTT clia mau
c4 van thap hon ASTT ciia nudc.

ASTT cta méu ca ting theo sy gia ting ndng d6 mudi va ASTT cua nudc ciing
tang khi do man tdng. Sy chénh 1éch ASTT ctia mau ca so voi ASTT cua nude
giam dan theo ting nong d6 mudi ctia nudc va ca co thé dat diém dang truong thu
dong ¢ 13,2%o.
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Ti 1&¢ Na":K" & nghiém thirc 0%o 1a 16,8:1; ti 16 Na":Cl" & nghiém thirc nudi 9% 1a
1,28 thap nhat va ti 16 K™:CI" ¢ nghiém thirc d6 min 0%o 1a 0,09 cao nhit.

Tang truong clia ca tra & 9%o sau 90 ngay nudi dat cao nhét (68,5 g/con); ti 18 sdng
& nghiém thtrc nudi 12%o dat cao nhat (94%); nhung FCR & nghiém thirc nudi & do
mian 9%o 1a thap nhat (1,5).
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