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ANH HUONG CUA TONG PAM AMON
LEN SINH TRUONG CA TRA (Pangasianodon hypophthalmus)

PHAM QUOC NGUYEN®, NGUYEN THI NGOC YEN",

TRUONG QUOC PHU™, NGUYEN VAN CONG

TOM TAT

Anh hweong cia tong dam amon (TAN) ¢ khoang pH 6,5-7 va 7,5-8 lén sinh trueng
Cia cd tra dwoc nghién cizu ¢ quy moé phong thi nghiém. Nghién ciu cho thay, sau 90 ngay
nubi, ¢ pH 6,5-7, trong moi truong co bo sung 10 mg/L TAN, ca tra sinh truong tot hon so
VOi moi truong c6 bo sung 26,5 mg/L TAN va moéi truong khong bo sung TAN (p<0,05); o
pH 7.,5-8, trong méi truong cé bo sung 6,5mg/L TAN, cad tra sinh truong tot so voi moi
trieong c6 bo sung 10 mg/L TAN va méi truong khong bo sung TAN (p>0,05), cac chi tiéu
hematocrit va Na* trong mau gidm khi nong dé TAN trong méi truong tang.

Tir khéa: ca tra, tong dam amon, huyét hoc, pH, sinh truéng.

ABSTRACT

Effects of total ammoniac nitrogen (TAN) on the growth
of catfish (Pangasianodon hypophthalmus) at seedling size

The effect of total ammoniac nitrogen (TAN) at pH 6.5-7 and 7.5-8 on the growth of
catfish was studied in laboratory scale. The study shows that, after 90 days of feeding, the
catfish, which was reared in the culture supplied with 10 mg/L of TAN, at pH 6.5 -7, grew
better than those reared in the culture supplied with 26,5 mg/L of TAN and the culture
without TAN supplement at the same pH (p<0,05); at pH 7.5-8, the catfish, reared in the
culture supplied with 6,5 mg/L of TAN, grew better than those reared in the culture
supplied with 10 mg/L of TAN and the culture without TAN supplement at the same pH
(p=>0,05), the hematocrit and Na™ in the blood decreases as the concentration of TAN in
the environment increases.

Keywords: catfish, growth, hematology, pH, total ammonia nitrogen (TAN).

1. Mé diu

Pong bang séng Ciu Long (PBSCL) la ving nudi ca tra (Pangasianodon
hypophthalmus) 16n nhit Viét Nam. Theo quy hoach ciia B6 Nong nghiép va Phat trién
Nong thén (2010) thi dén nam 2015 dién tich nudi ca tra ciia ving dat 11.000 ha va dén
nam 2020 1a 13.000 ha; ning suat c6 thé dat 1,8 triéu tin/ha. Bén canh d6, nudi ca tra
thAm canh d4 va dang lam gia ting 6 nhiém mai truong dic biét 1a moi truong nude do
nong do nhitng chit dinh dudng nhu dam va 1an sinh ra chi yéu tir san pham thai cia ca
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va mot phan tan rd cua thirc an ca. Theo Nguyén Hitu Loc [3] di ao nudi céa tra tham
canh duoc thay nuéc thuong xuyén nhung vé cudi vu thi TAN van cao gép 5 lan so véi
ao nudi tém tham canh va gap 10 lan trong cac ao nudi thiy san khac. TAN c6 thé ton
tai dang khi NH; va dang NH,", khi pH va nhiét do ting s& lam gia ting néng do NH;
[8], [13]. C4 Tra duoc nudi & mat do cao nén san pham thai ciia ca va thirc n du thira
lam cho TAN c6 thé dat dén 9,19 mg/L [4]. Khi pH hay nhiét d6 hodc cé hai yéu t nay
tang cao lam anh huong dén sinh truéng va gay ngod doc cho ca nudi va cac thuy sinh vat
khéc néu thai ra méi truong tu nhién ma khong qua xt Ii. Nghién ciru ndy nham tim hiéu
anh huong ciia tong dam amén (TAN) 1én sinh truong cua A tra ¢ diéu kién pH khac
nhau nham 1am co s& cho Viéc quéan Ii méi treong ao nudi ciing nhur xir Ii nude trude khi
thai ra moi truong tu nhién.
2.  Phwong phap nghién ctru
2.1. Dia diém, thoi gian nghién ciru

Nghién ctru dugc thyc hién tai Phong thi nghiém Khoa M6i truong va Tai nguyén
thién nhién, Truong Dai hoc Can Tho tir thang 10 ndm 2011 dén thang 4 nam 2013.
2.2. Phwong phdp bé tri thi nghiém
2.3.1. Phwong phép diéu chinh pH

pH c6 anh hudng dén chuyén hoa qua lai giita NH; va NH,*. Do d6, pH trong
nghién ctru nay dugc khong ché bang hé thdng diéu chinh pH ty dong (Knick, Typ 70,
Dtic). Hai muc pH b tri thi nghiém 13 6,5-7 va 7,5-8. Dung dich H,S0, 0,1 M va
NaOH 0,1 M duoc dung dé diéu chinh pH thi nghiém. Khi pH ting ngoai khoang thi
nghiém thi may ty bom NaOH vao va khi pH giam thap ngoai khoang thi nghiém thi
H,SO, dugc bom vao.
2.2.2. Bé tri thi nghiém

Thi nghiém dugc bd tri trong bé composite 600 L gom 1 nghiém thirc dbi chimg
(khdng bd sung TAN) (DC) va 2 mirc ndng d6 TAN cho mdi khoang pH (bang 1). Thi
nghiém dugc b tri 3 nghiém thirc voi 3 1an ldp lai. Dung dich TAN 50.000 mg/L dugc
pha tir NH,Cl (Merck, 99%). Tir dung dich nay pha cac nong ¢ dung dich cho timg thi
nghiém.

Bdng 1. Bé tri thi nghiém

H Nong ¢ TAN (mg/L) So6lan | Mat d6 Cfé\ tra
P™ D& chimg | Cong thic thi nghiém 1 | Cong thirc thi nghiem 2 | lap lai | (con/bé)
6,5-7 | Ddi chimg 10 26,5 3 100
758 | Ddi chimg 10 6,5 3 100

Ghi cha: Péi chitng (DC): 0 mg/L TAN & pH 6,5-7va 7,5-8.
Cong thize thi nghiém 1: nong dé cao nhdt trong thuc té ao nuéi.
Cong thue thi nghiém 2: 10% LC50 96 gio ¢ cdc khodng pH 6,5-7; 7,5-8 [5]
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Cé tra trwée khi cho vao bé thi nghiém c6 trong lugng va chiéu dai trung binh
tvong tng 11,4+0,5 g/con va 9,240,5 cm/con, ci duoc cho 4n bang thic in cong
nghiép dang vién ndi (Tongwei N0.6320, Trung Quéc, 30% dam, kich c& 2mm) véi
khau phan an 5-10% khéi lugng ca. Ca duoc cho an 1 lan/ngdy (15 gid 30). Sau 90
phut cho an, thie an du dugc thu béng vot min (1,2 mm) dé tinh lugng thire an ca da
tiéu thy. Thirc an (trudc khi cho dn va thire an du duoc vét sau khi cho an) dugc siy &
60°C cho dén khi trong lwong khong dbi (18-20 gid) dé dong nhét d6 am.

Do san pham thai ctia ca va thirc an thira 1am ting TAN trong bé nén TAN duoc
kiém tra hang ngay va duogc diéu chinh bang phuong phap thay nuéc dé duy tri dao
dong khong tang hon 1 mg/L so v&i ndng d bb tri ban dau.

Nhiét do va 6xy hoa tan duoc do 2 lan/ngay trudce luc thay nude (7 gid) va sau
thay nude (9 gio). Chiéu dai tong cong va khdi lwong twoi ciia mdi ca thé ca duoc kiém
tra 1 lan/thang. Cé chét dugc ghi nhan khéi luong va chiéu dai tong cong va giam thé
tich nudc tuong tmg 5 L/ca.

Sau 90 ngay két thic thi nghiém, 1dy méau ca (12 con/bé x 12 bé) dém sb luong
hong ciu, do hematocrit, do cac ion Na®, K* trong huyét twong (thuc hién tai khoa
Thuy san, Dai hoc Can Tho).

2.3. Phwong phdp phén tich cdc chi tiéu li héa nwéc
Cac chi tiéu khao sat dugc do theo cac phuong phap ¢ bang 2.
Béng 2. Phicong phdp phdn tich mau

Chi tiéu Phwong phap do, phan tich

Nhiét do, pH | Do truc tiép tai bé bang may do pH (Eutech, Singapore)

Oxy hoa tan Pugc do tryc tiép tai bé bang may do DO (Toledo MO128, Anh)

DO
1(_:)6 c)l'rng Phan tich theo phuong phap chuin do EDTA
NH.* Phan tich theo ph_uor%g phap Indo - phenol Blue (AP::A, EI.$_395), Standard
method for examination of water and wastewater 20™ Edition.
N-NO, Phan tich theo phuong phap so mau (Colorimetric Method; APHA, 1995)
N-NO3’ Phan tich theo phuong phap Salicylate
Hong ciu Dung budng d¢ém Neubaeur (Pha lodng 5 pL méu trong 995 pL dung dich

Natt-Herrick)

Li thm mau méu trong 6ng hematocrit tube bang may li tim chuyén biét trong
Hematocrit | 6 phat vai toe do 12.000 vong/phit. Dung thudc do dé xéc dinh ti I¢ huyét sac
t6.

lon Na', K | Do bang may Flame Photometer 420 (Anh)
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2.4. Phwong phdp xie i sé liéu

- Phuong phép tinh NH3":
NH," = TAN/(1+10%(pK,-pH)) (Ip et al., 2001) [11]

PK4=0,09018+(2729,92/T kenin)
TKerin= 273115 +T (OC)
- Tinh lugng thirc an tiéu thu (FI):
Luong thic an tiéu thy la lugng thic an ca an vao co thé, dugc tinh theo
Arunachalam va Palanichamy (1982):

YFe — YF:r
FI=
YW xt
Trong do:
FI: Lugng thirc 4n tiéu thy (mgFroeq.g " W.d™); t: Thoi gian thi nghiém (ngay)
>F: Tong lwong thirc in cho an (mg); Y'F,: Tong lugng thirc an thira (mg);

>'W: Tong khéi luong ca tinh dén thoi diém t (g);
- Tbc do tang truong dic biét (SGR) tinh theo cong thirc:
SGR — InWt—LnWo +100
4

Trong do:
SGR: Tdc d¢ tang truong dic biét (%/ngdy); t: Thoi gian thi nghiém (ngay).
Wo: Trung binh khi luong ban dau (g); W, Trung binh khéi luong cudi (g);
- Hé sb chuyén hoa thirc an (FCR):
Luong thirc n (tinh theo khéi lwong kho) can dung dé ting mot don vi khdi
luong ca thi nghi¢ém. FCR duogc tinh theo cong thure sau:

2Fc —2F:

FCR =
wa — zwl + 2“7111
Trong do: q i
FCR: H¢ s0 chuyén hoé thurc an; > W;: Tong khoi lugng ca luc dau (g);

Y'Fc: Tong luong thie an cho an (g); Y Wi Tong khéi luong ca luc sau (g);

>F,: Tong lugng thirc an thira (g); > W Tong khdi luong ca chét (g).

Céc thdng sé trung binh, d6 l1éch chuan va so sanh gitra cac nghiém thirc duoc sir
dung phan mém SPSS 22 véi cac kiém dinh one-way ANOVA (phép thir Duncan) va
independent-sample T-test & mirc y nghia p<0,05.

3.  Kétqua
3.1. CAc yéu té moi trwong

Oxy hoa tan va nhiét d6 trong thi nghiém trudc va sau khi thay nuéc ¢ su bién
dong (bang 3). Trong do, oxy trudc va sau khi thay nudc cd sy khac biét (p<0,05),
ddng thoi gitra cac nghiém thirc ciing c6 su khac biét (p<0,05) va oxy ¢6 khuynh hudng
giam déan khi ting nong d6 TAN. Bén canh do6, nhiét do truéc va sau thay nude c6 khac
biét (p<0,05), nhung gilra cac nghiém thirc thi khéng co su khac biét (p>0,05).
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Bdng 3. DO va nhié dg (trung binh £ dg léch chudn) ¢ cdc thoi diém triede va sau khi thay mde

Khosing TAN DO (mg/L) Nhiét d¢ (°C)
H (Mg/L) Truwéc Sau Truwéc Sau

P g thay nuwée thay nwéce thay nuédc thay nwéc
Déi chimng 2,21+0,06 | 4,15+0,16® | 2577+0,15" | 26,43+0,13°

6,5-7 10 1,93+0,00°% | 320%0,16™ | 2505+0,14" | 26,38 +0,14°
26,5 1,65+0,06" | 2,17+0,15® | 26,01+0,14" | 26,51 +0,12°

Déi chimng 2,53+0,08™ 4,27+0,11*® 26,07+0,15" 26,750,108

7,5-8 6,5 1,89+0,08™" 3,27+0,10°% 26,04+0,14" 26,77+0,12°
10 2,11+0,10" 3,11+0,16"® 26,01+0,15* 26,75+0,13°

Ghi chu:

Céc gia trj trong AN ot ¢6 chit thuong giong nhau thi khéc biét khong co y nghia thong ké
(p>0,05);

CAc gia tri co chit hoa giong nhau trong mét hang trong cUng Mgt yéu t6 méi truong thi
khac bi¢t khong cé y nghia thong k& (p>0,05).

3.2. Anh hwong TAN Ién sinh truéng ciia cd
3.2.1. Luong thirc an tiéu thu (FI)

O pH 6,5-7, luong thirc an ca tidu thy & timg thoi diém giita cac nghiém thirc
khong c6 sai khac (p>0,05) va FI giam dan theo thoi gian & ting nghiém thirc (hinh
1A). O giai doan 1-30 va 1-90 ngay FI cao ¢ nghiém thirc 26,5 mg/L TAN va thip &
nghiém thirc 10mg/L TAN (p>0,05). Riéng giai doan 1-60, FI cao ¢ 26,5 mg/L TAN
nhung thip & dbi chimg. Sau 90 ngay nudi thi luong thirc 4n tiéu thy ¢ pH 6,5-7 cua
céc nghiém thirc d6i chimg; 10 va 26,5 mg/L TAN lan luot 12 22,9; 20,0 va 27,5 mg/g
trong luong tuoi/ngay.

Bén canh do, ¢ pH 7,5-8 lugng thirc an tiéu thy ciing theo khuynh hudéng nhu &
khoang pH 6,5-7 (hinh 1B), FI & thoi diém 1-30 ngay khong c6 su khac biét ¥ nghia
thdng ké giita cac nghiém thtrc (p>0,05). Nhung & thoi diém 1-60 va 1-90 ngay co su
khac biét y nghia thong ké (p<0,05), cao nhat 1a nghiém thirc 10 mg/L TAN va c6 su
khac biét y nghia théng ké (p<0,05) so véi 2 nghiém thic con lai. Sau 90 ngay thi
nghiém luong thirc n tiéu thu & cac nghiém thirc d6i chimg; 6,5 va 10 mg/L TAN lan
luot 12 24,0; 23,0 va 29,9 mg/g trong luong turoi/ngay.
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Hinh 1. Luong thirc an ca ti€u thy theo thoi gian ¢ hinh A (pH 6,5-7); hinh B (pH 7,5-8)
Ghi chi: Cac gia trj trong cung thoi diém cé chir cdi thuong giong nhau thi khac biét khong
6 ¥y nghia thong k& (p<0,05).

3.2.2. Hé 56 chuyén héa thirc an (FCR)

O pH 6,5-7 hé s6 chuyén héa thirc an (FCR) & ting thoi diém khong c6 su khac
biét ¥ nghia théng ké (p>0,05) giita cac nghiém thirc d6i chimg va 26,5 mg/L TAN
(hinh 2A). O céc thoi diém hé s6 chuyén hoa thirc dn cao & nghiém thic 26,5 mg/L
TAN (p>0,05). Thoi diém 30 va 90 ngay ¢ nghiém thirc 10 mg/L TAN thip (p>0,05)
S0 V6i 2 nghiém thirc con lai, nhung ¢ thoi diém 60 ngay nghiém thirc dbi chimg c6 hé
s6 chuyén hoa thirc an thap so v6i 2 nghiém thic con lai. Hé s6 FCR trung binh caa ca
tra sau 90 ngay thi nghiém ¢ nghiém thtrc ddi chung, 10 va 26,5 mg/L TAN & pH 6,5-7
lan lwot 122,1; 1,8 va 2,5.

O pH 7,5-8 h¢ s6 chuyén hoéa thirc 4n ciing theo khuynh huéng nhu khoang pH
6,5-7 (hinh 2B), FCR ¢ thoi diém 1-30 ngay khong c6 su khac biét y nghia thong ké
giita cac nghiém thirc (p>0,05), nhung & thoi diém 1-60 va 1-90 ngay ¢6 su khac biét y
nghia théng ké (p<0,05). Trong d6, cao nhit 1a nghiém thirc 10 mg/L TAN so véi 2
nghiém thire dbi chimg va 6,5 mg/L va giita 2 nghiém thirc ndy khong cé sy khac biét
(p>0,05). Sau 90 ngay thi nghiém FCR & cac nghiém thtrc dbi chung; 6,5 va 10 mg/L
TAN lan luot 142,2; 2,1 va 2,7.
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Hinh 2. Hé s6 chuyén héa thire én (FCR) theo thoi gian ¢ hinh A (pH 6,5-7); hinh B (pH 7,5-8)

Ghi chu: Céc gia tri trong cung thoi diém c6 chir cdi thuong giong nhau th kKh&c biét khong
6 Yy nghia thong ké (p<0,05).

3.2.3. Toc dé tang trwong twong doi (SGR) ciia cd

Téc do tang truong twong dbi (SGR) cua ca & pH 6,5-7 khong co su khac biét vé
mit thong ké (p>0,05) giita cac nghiém thirc trong timg giai doan (hinh 2A) va c6 xu
huéng giam dan theo thoi gian. Sau 90 ngay thi nghiém SGR c6 xu hudng cao (p>0,05)
& nghiém thirc 26,5 mg/L va ké d6 1a nghiém thirc 10 mg/L va thap & nghiém thirc ddi
chirng véi cac gia tri tuong tmg 1,34; 1,22 va 1,04%/ngay.

O pH 7,5-8, SGR ¢ giai doan 1-30 ngay ciia nghiém thirc 6,5 mg/L TAN cao hon
d6i ching va 10 mg/L TAN va c6 su khac biét ¥ nghia thong ké (p<0,05), nhung hai
nghiém thue 6,5 va 10 mg/L khdng c6 su khac biét ¥ nghia (p>0,05) so véi dbi chimg.
Giai doan 60 va 90 ngay thi khong c6 sy khac biét y nghia thong ké giita cac nghiém
thirc trong timg giai doan (hinh 3B). Theo thoi gian ¢ ting giai doan tdc do ting truong
tuong ddi co khuynh huéng giam dan, TAN ¢ nong do thdp cé ting truong tot. Hé sb
SGR trung binh cua cé tra sau 90 ngdy thi nghiém & nghiém thirc dbi ching, 6,5 mg/L
va 10 mg/L TAN lan luot 120,99; 1,10 va 0,81 %/ngay.

20 20
(A) —e— DC(
PH 6,5-7) B
18 T —O— 10 mg/L TAN 18 (B) » —e— DC (pH 7.58)
X ¥— 26,5 mg/L TAN —O— 6,5mg/L TAN
' —v— 10 mg/L TAN

SGR (%/ngay)
SGR (%/ngay)

T T T
4 4 ; Ngay 30 Ngay 60 Ngay 90
Ngay 30 Ngay 60 Ngay 90 el o Lol
X Thoi gian (ngay)

Thoi gian (ngay)

Hinh 3. SGR theo thoi gian thi nghi¢m ¢ pH 6,5-7 (hinh A); pH 7,5-8 (hinh B)
Ghi chi: Cac gia trj trong cing thoi diém cé chir cdi thuong giong nhau thi kKh&c biét khong
6 Yy nghia thong ké (p<0,05).
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3.2.4. Khéi lwong ciia cd theo thoi gian

O pH 6,5-7 sau 90 ngay thi nghiém, trong cac giai doan khao sat chi giai doan 90
ngay co su khac biét y nghia (p<0,05) gitra cac nghiém thirc (hinh 4A). Trong d96, cao
nhat 1a nghiém thic 10 mg/L TAN va thap nhét 12 nghiém thic 26,5 mg/L TAN
(p<0,05) va 2 nghiém thtrc nay khong c6 su khac biét y nghia thong ké (p>0,05) so véi
d6i chimg. O thoi diém 90 ngdy khéi lwong ca giam dan theo thir ty nghiém thirc
10mg/L TAN dén dbi chung va thap & nghiém thirc 26,5 mg/L TAN véi gia tri trung
binh tuong trng la 32,19; 29,86 va 26,53 g/con.

pH 7,5-8 sau thoi gian 90 ngay nudi khdi luong ca khong co sy khac biét
(p>0,05) giita cic nghiém thirc trong timg dot khao sat (hinh 4B). Trong d6, khdi lwgng
ca cao ¢ nghi¢m thirc 6,5 mg/L TAN va thap & nghiém thirc 10 mg/L TAN (p>0, 05)
Sau 90 ngay két thuc thi nghiém khéi lwong trung binh ciia ca & cac nghiém thirc ddi
chimg, 6,5 mg/L va 10 mg/L TAN tuong tng 1a 30,21; 34,07 va 25,40 g/con.

45 45

(A)
40 1 - (B)
——e—— DC(pH657)
O 10 mg/L TAN -
~ 354 — % — 265mg/lL TAN o B |0 65mgll TAN
2 ) — -+ — 10mg/LTAN
= =
o 207 S 39
g 2
] g
= 25 = 251
g g
20 A 20
15 - 15 4
10 f T T T 10 T T T -
Ngay 0 Ngay 30  Ngay 60  Ngay 90 Ngay 0 Ngay30  Ngay 60  Ngay 90

Thei gian (ngay) Thdi gian (ngay)
Hinh 4. Knéi legng cd theo thoi gian 6 pH 6,5-7 (hinh A) va & pH 7,5-8 (hinh B)

Ghi chu: Céc gid tri trong cung thoi diém cé chir cdi thuong giong nhau thi kKhac biét khong
cd y nghia thong ké (p<0,05).

3.2.5. Chiéu dai ca theo thoi gian

Chiéu dai c& ¢ pH 6,5-7 ¢ su khac biét y nghia (p<0,05) & thoi diém 60 va 90
ngay thi nghiém. Trong d6, nghiém thirc dbi ching va 10 mg/L TAN ca c6 chiéu dai
I6n hon nghiém thirc 26,5 mg/L TAN (p<0,05). Sau 90 ngdy thi nghiém chiéu dai trung
binh ctia ca ¢ cac nghiém thirc dbi chimg, 10 mg/L va 26,5 mg/L TAN tuong tng 1a
12,8; 12,6 va 11,7 cm.

O pH 7,5-8 chiéu dai cuia ca & cac nghiém thirc & cac thoi diém 30, 60 va 90 ngay
c6 su khac biét ¥ nghia (p<0,05). Trong do, ¢4 c6 chiéu dai I6n nhat 14 ¢ nghiém thirc
6,5mg/L TAN va cé c6 chiéu dai ngan nhat 12 nghiém thirc 10 mg/L TAN (p<0,05). O
thoi diém 90 ngay ca c6 chiéu dai giam dan theo thir tu cac nghiém thirc 6,5 mg/L, ddi
ching va 10 mg/L TAN tuong Gng 1a 14,2; 13,2 va 12,6 cm.

Tir két qua trén cho thay, chiéu dai cua ca ti 1& thuan voi khdi luong cia ca va
SGR, theo thoi gian d6i véi su phét trién cua ca thi chidu dai ti 1 thuan véi khdi lwong
va FCR cua ca nhung ti I¢ nghich vdi FI va SGR.
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Hinh 5. Chiéu dai cé theo thoi gian o pH 6,5-7 (hinh A) va opH 7,5-8 (hinh B)

Ghi chu: Céc gia tri trong cung thoi diém c6 chir cdi thuong giong nhau th kh&c bié¢t khdng
0 Yy nghia thong ké (p<0,05).
3.3. Anh hwing ciia TAN Ién céc chi tiéu huyét hoc

Céc chi tiéu huyét hoc ¢ pH 6,5-7 c6 khuynh huéng giam déan tir nghiém thirc ddi
chimg dén nghiém thirc TAN 26,5 mg/L (bang 4). Trong d6, hong cau va K* khong co
su khac biét gitra cadc nghiém thire (p>0,05) nhung 2 chi tiéu hematocrit va Na* c6 su
khac biét vé mat thong ké gitr cac nghiém thirc (p<0,05). Trong do, chi tiéu hematorit
c6 su khac biét giita nghiém thic dbi chting véi 2 nghiém thic 10 va 26,5 mg/L
(p<0,05) nhung gitra 2 nghiém thirc 10 va 26,5 mg/L khéng c6 su khac biét y nghia
(p>0,05). Pbi vai chi tiéu Na* c6 sy khac biét giita nghiém thirc ddi chimg va 26,5
mg/L TAN (p<0,05), nhung hai nghiém thirc nay khéng cd sy khac biét (p>0,05) véi
nghiém thic 10 mg/L TAN.

O pH 7,5-8 cac chi tiéu huyét hoc khong c6 su khac biét nhau vé mat thong ké
gitra cac nghiém thirc ngoai trir chi ti€u hematocrit c6 sy khac biét gitra nghiém thirc 10
mg/L véi 2 nghiém thae d6i ching va 6,5 mg/L (p<0,05). Cac chi tiéu cd khuynh
huéng giam déan khi gia ting ndng d6 TAN ngoai trir chi tiéu Na*. Chi tiéu K* thap nhét
¢ nghi¢m thuc 6,5 mg/L (p>0,05).

Bdng 4. Cac chi tiéu huyét hoc (Trung binh  d¢ léch chucfn)

R J TAN (mg/L)
pH Thong so Déi chirng 10 26.5
Hong cau (triéu tb/mm°) 1,9 =+ 0,12° 1,70 + 0,80° 1,76 + 0,08
6.5.7 |_Hematocrit (%) 36,15 + 0,61*° | 3261 + 0,48 | 3275 + 058°
' Na* (mmol/L) 130,37 + 061° | 12542 + 0,48™ | 11833 + 0,58
K* (mmol/L) 6,28 + 0,23 6,09 + 0,22° 576 + 0,21°
Théng sé Déi chirng 6,5 10
Hong cau (triéu tb/mm®) 1,96 + 0,01° 1,95 + 0,09° 1,79 + 0,09°
7,5-8 | Hematocrit (%) 3491 + 059 | 3450 + 0,79° | 3180 + 0,62°
Na* (mmol/L) 122,73 + 251° | 12820 + 2,78 | 12843 + 4,04°
K* (mmol/L) 6,30 + 0,28° 599 + 0,30° 6,25 + 0,26°

Ghi cha: - Cac gia tri trong cung hang c6 chi cdi thuong giong nhau thi khdng c6 s khac
bi¢t y nghia thong ké (P>0,05) va nguoc lai.
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4.  Thao luan
4.1. Anh hwong TAN lén sinh truiong ciia cd

O pH 6,5-7 luong thirc n ca tiéu thu (FI) giam dan theo thoi gian va cao &
nghiém thirc 26,5 mg/L so véi dbi chimg va nghiém thire 10mg/L (p>0,05), dong thoi
hé s chuyén hoa thirc an (FCR) cao (p>0,05) nhung téc do ting truong tuong ddi
(SGR) thap (p>0,05) va khi lwong cé theo thoi gian ciing vay (p<0,05 ¢ thoi diém 90
ngay). Piéu d6 cho thdy, & nghiém thirc 26,5 mg/L ci sir dung nhiéu thirc in nhung
khong phat trién so voi nghiém thire dbi chimg va nghiém thire 10 mg/L.

O pH 7,5-8 (ciing theo xu hudng twong tu & pH 6,5-7) luong thirc 4n ca tiéu thy
(F1) giam dan theo thoi gian va cao nhéat & nghiém thirc 10 mg/L so véi ddi chimg va
6,5 mg/L (p<0,05 ¢ thoi diém 60 va 90 ngay) va hé sé chuyén hoa thirc an ciing twong
tu & pH 6,5-7, ¢ xu hudng ting dan theo thdi gian, nhung tdc d6 ting trudng twong
d6i (SGR) thp nhét ¢ thoi diém 90 ngay (p<0,05) va khdi lwong cé theo thoi gian ciing
vay (p<0,05 ¢ thoi diém 30 ngay). Tir d6, mot 1an nita cho thdy ndng d6 TAN cang cao
va pH tang thi ¢4 an nhiéu nhung cham phat trién, nhung ¢ néng do TAN thich hop
(6,5 mg/L & pH 7,5-8) ca phat trién it ciing nhu khdi lwong ca ting cao hon theo thoi
gian so v&i nghiém thirc dbi chimg va 10 mg/L TAN (p>0,05).

Tir két qua trén cho thay, nong do TAN 6,5 mg/L & pH 7,5-8 ca ¢6 xu hudng phat
trién tot nhét, tbc do tang truong ciia c& & cac nghiém thirc c6 xu hudng giam dan theo
thoi gian. Két qua ndy la hoan toan phd hop véi FI cua thi nghiém pH 7,5-8, Fl &
nghiém thirc 6,5 mg/L va dbi chimg thap nhét (p<0,05).

Nhimng nghién ctru gan day cho thay su tiép xtc thuong xuyén cua ca bon Voi
nong d6 cao TAN (6,5 mg/L va 12,3 mg/L) s& l1am giam kha ning sinh truéng [9].
Nhung trong nghién ctru ndy véi ndong d6 10 mg/L TAN (6 pH 7,5-8) ca tra giam kha
ning sinh truong nhung & ndng dé & ndng d6 6,5 mg/L TAN thi ca tra sinh truong c6
khuynh hudng t6t hon nghiém thtrc déi chtng va 10 mg/L TAN. Két qua nay ciing gan
gidng véi nghién ctru cia Wood (2004) [14] trén c& hdi van (Oncorhynchus mykiss) khi
chimg minh ring ndong d6 TAN thip trong méi truong cd thé 1a chat kich thich sinh
truong cho mot sd lodi cé.

Mot nghién ctru khac trén ca ro phi trong 75 ngay tiép xac véi nong do TAN 2,5
mg/L & 26°C va pH 7,8 cho két qua khong anh huong dén ting truong cia ca [7].
Ngoai ra, ddy 1a ndng d6 TAN téi da c6 thé chdp nhan dugc dé khong anh huong dén
téc d6 ting trudng binh thuong cia nhiéu lodi ca con khac nhu nghién ctru clia Foss et
al., (2007). [9]

Qua két qua cho thiy, thoi gian thi nghiém cang lau thi hé s6 chuyén hoéa thirc in
(FCR) ¢6 xu hudng cang ting va co su chénh léch giita cac nghiém thirc kha 16n, diéu
d6 thé hién 18 nhat ¢ pH 7,5-8, FCR thap & nghiém thirc ddi ching va 6,5 mg/L TAN
nhung rt cao & nghiém thirc 10 mg/L TAN (p<0,05). Pong thoi lwong thire dn ca tiéu
thu (F1) ciing theo khuynh hudng twong ty. Didu d6 cho thiy, ca sdng trong méi trudng

177



TAP CHi KHOA HOC BHSP TPHCM S6 5(70) nim 2015

c6 ndng dd TAN cao thi ca sir dung nhiéu thirc dn nhung ca khong phat trién. Nguyén
nhan 1a do tat ca cac hoat dong cua sinh vat déu cn niang luong. Nang luong tir thirc
an, mot phan duoc ca s dung cho qua trinh trao doi chét trong co thé, phan con lai sir
dung tich litly cho ting truong va sinh san; phan khong hap thu duoc sé dugc thai ra
ngoai qua phan va nudce tiéu hay thoat ra moi truong dudi dang nhiét ning [2]. Pong thoi
trong modi trudng c6 su hién dién cua ndng dd TAN cao, ¢4 st dung ning lwong chu yéu
cho qua trinh trao d6i chat va giai doc. Pay co thé 12 nguyén nhan 1am cho FCR &
nghiém thirc TAN 26,5 mg/L lu6n cao hon nhiig nghiém thirc c6 TAN thap. Mt khac,
khi tiép xtic voi mdi truong ¢ ddc chét ca thuong co xu hudng gia ting ho hap va sé lan
d6p khi troi [1], didu nay dong nghia véi viée ca phai sir dung nhiéu nang lwong hon cho
qua trinh van dong, 1am cho cé tiéu hao nhiéu ning lwong nén ning lugng tich Kiy cho
tang trudng s& giam, tir d6 1am tang hé sb chuyén hoa thirc an cia ca.

Trong thi nghiém ndy TAN & nong do cao s& anh huéng dén FCR cua ca tra. Tuy
nhién, & nghiém thirc dbi chimg lwong nudc thay nhidu nhat co thé d4 tac dong 1am anh
hudng dén sy phat trién cua c4, 1am ca tiéu hao nhiéu ning lwong dan dén ning luong
tich liy cho tang truong cua ca giam.

4.2. Anh hwéng ciia TAN I8n cac chi tiéu huyét hoc

Tir két qua trén cho thiy, cac chi tidu huyét hoc thay ddi theo diéu kién moi
truong nhu nhiét do, oxy hoa tan, cac yéu td gdy 6 nhiém. Két qua nay ciing phl hop
v6i mot sb nghién ciru cua El - Sherif (2008) [7] khi cho cé rd phi gidng (O. niloticus)
tiép xtic voi N-NHjz sau 60 ngay thi hematocrit (PCV %) ciia ca & cac nhom thi nghiém
d4 giam voi sy gia ting nong do cua N-NH;. Két qua twong ty d dugc cong bd boi
Atle et al., (2003) [6]. Nhu vay, ndng d6 TAN cang cao cang lam giam ti 1¢ hong cau
trong mau c& va anh huéng dén sirc sinh trudng cia ca. Pong thoi nghién ciru ciing cho
thay gi4 tri trung binh ctia hong cau giam khi ndng d6 N-NH; ting. Két qua tuong tu d4
thu dugc tir nghién ctru cua Pratap et al., (2004) [12]. Nghién ctru ctiia Hrubinko et al.,
(1996) [10] ciing cho thdy rang hematocrit giam khi tiép xtic véi ammonia (0,1 mg/L),
rd rang rang nhiig con c4 nay bi thiéu méau.

lon Na* trong huyét twong & pH 6,5-7 c¢6 khuynh huéng giam dan khi gia ting
nong d6 TAN (p<0,05). Piéu ndy ciing phd hop véi su ting trudng cua ca, khi TAN &
nong do cao c& cham phat trién.

5.  Kétluan

O khoang pH 6,5-7, cé tra ting trudng tét & nghiém thirc TAN 10 mg/L so véi déi
chimg va 26,5 mg/L. Thi nghiém & khoang pH 7,5-8 cé tra tang truong cO khuynh
huéng cao & nghiém thirc 6,5 mg/L TAN so véi dbi chimg va 10 mg/L TAN.

Céc chi tiéu huyét hoc trong khoang pH 6,5-7 ¢6 khuynh hudng giam dan khi gia
tang néng do TAN. Trong do, chi tiéu hematorit va Na* ¢é su khéc biét y nghia. Tuong tu,
& pH 7,5-8 céc chi tiéu huyét hoc c6 khuynh hudng giam dan khi gia ting nong d6 TAN,
ngoai trir chi tiéu Na®, riéng ddi véi chi tiéu hematocrit c6 su khac biét vé& mat thong ké.
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