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ABSTRACT

Studies on the effects of temperature and salinity on the energy budget of
snakehead (Channa striata) were carried out at three temperatures (28;
31 and 34°C) combined with 3 salinity levels (0, 6 and 9%.). At 31°C-0%o,
snakeheads showed the highest growth rates, and they could be adapted
to a temperature of 34 °C or salinity of 6%o without affecting growth. The
digestibility of fish tends to decrease with increased salinity. As a result
the digestibility of fish in treatments 6 and 9%o at the same temperature
were significantly lower (p <0.05) than that of the treatment 0%.. The
treatment 31°C-0%o was the best for energy metabolism of snakehead as
shown by the equation: 100 IE = 11.80 FE + 44.01 RE + 4.28 (UE + ZE)
+ 39.90 HE. A the increased level of temperature and salinity (34°C-
9%o), the cumulative energy is lowest as shown by 100 IE = 15.04 FE +
32.12 RE + 5.45 (UE + ZE) + 47.39 HE.

TOM TAT

Nghién ciru dnh hwong két hop cia nhiét do va d¢ man lén tang truong,
dé tiéu héa thirc an va chuyén héa ndang lwong cia cd léc (Channa
striata) (6,53+0,09 g) duoc thuc hi¢n véi 3 mirc nhiét do (28; 31 va 34°C)
va két hop 3 mirc do man (0, 6 va 9%o) trong thoi gian 90 ngay. Két quad
cho thdy, ¢ 31°C-0%o cd léc ¢é toc dg tang trwdng cao nhit va cd cé thé
thich nghi ¢ mirc nhiét dj 34°C hodc dé man 6%o ma khong anh huong
dén tang trucng. Do tiéu héa thirc an cia cd cé xu hwéng giam theo si
gia tang do man. Cac nghiém thirc 6 va 9%o trén cung mirc nhi¢t do co do
tiéu hoa thap hon co y nghia (p<0,05) so voi 0%o. Ca loc song ¢ 31°C-
0%o dwoc xem la tot nhdt cho chuyén héa ning lwong voi ti 1é la: 100 IE
= 11,80 FE + 44,01 RE + 4,28 (UE + ZE) + 39,90 HE. Khi nhiét do va
do man tang cao (34°C-9%o) ndng leong tich liy giam thap nhdt véi cac
gid tri phan bé la: 100 IE = 15,04 FE + 32,12 RE + 5,45 (UE + ZE) +
47,39 HE.

Trich dan: Tran Thi Phuong Lan, Tran Thi Thanh Hién va Lam My Lan, 2019. Anh huong cua nhiét do va
do man Ién sy phan bo nang luong ¢ ca l6¢c (Channa striata). Tap chi Khoa hoc Truong Pai hoc
Can Tho. 55(2B): 88-95.

1 GIOI THIEU

Bién doi khi hau 1a hién tuong thoi tiét thay doi
theo hudng khac nghiét. Nhiét do gia tang lam qua

trinh bdc hoi nuéc didn ra manh mé, lam gia tang
d6 man cia nudc bién ciing nhu 1am nudc séng ho
bi can kiét. Viéc nay lam cho xam nhap man I4n
sau hon vao ndi déng véi ndng dd man cao hon.
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Theo thong ké cua Vien (2011) cho biét tinh hinh
xam nhap man da dién ra hau hét ¢ cac khu vuc
song Mekong, tham chi & mot vai tinh, qua trinh
xam nhap man da vao sau hon 70 km véi do man
tir 13-30%o. Ngoai ra, két qua nghién ctru mo hinh
khi hiu cta Tuan and Suppakorn (2009) phong
doan giai doan 2030 - 2040, nhiét do trung binh
ctia Pong bang song Ctru Long (PBSCL) cao nhat
trong mua kho sé ting thém 2°C (tir 33-35°C 1én
35-37°C). Nhiét d6 va d6 man gia ting s€ anh
huéng rat nghiém trong ddi véi cac loai sinh vat
ndi dong va 1a thach thirc dbi véi nghé nudi thuy
san nudc ngot, trong d6 co6 ca 16c 1a loai thiy san
kinh t& nuéc ngot quan trong ctia ving DPBSCL.

Nhiét d6 va d6 man 1a hai yéu t6 anh huong
Ién dén sy tiéu hao ning lugng trong co thé ca
(Nguyén Vian Tu, 2010) dan dén anh hudng lén
tang truedng cling nhu hiéu qua sir dung thire an cua
cd. Theo Kaushik (1981), nghién ctru trén ca hdi
Oncorhynchus mykiss cho thay nhiét d6 nuéc ting
tir 10°C 1én 18°C dan dén gia ting tuyén tinh bai
tiét nito (N). Ciing nghién ctru trén ca hoi, Cho and
Watanabe (1986) cho biét & cac muc nhiét do 7,5;
12,5 va 17,5°C tang truong khéi lwong co thé ca
cao nhat ¢ nhiét ¢ 17,5°C. Nghién ciru ctia Maria
et al. (2013) vé phan bd nang lugng cung cap tir
thic an & ca Centropomus parallelus trén cac muc
do man 5, 20 va 30%o va nhiét d6 21°C cho biét su
can bang giira nang lugng tiéu hao cho duy tri (40-
70%), tich lity (20-42%), qua phan (8,70-11,90%)
va bai tiét ammoniac (0,50-1,30%) tuy thudc vao
dd man va thoi gian thich nghi cua ca. Ca loc 1a
loai c4 kinh té nuéc ngot quan trong va da c6 nhiéu
nghién ctu V& nhiét do hay do man tac dong lén
sinh truéng cia ca. Nghién ctu coa Nguyén
Truong Tinh (2013) cho biét ca 16c nudi ¢ d6 man
3%o c6 tang truong nhanh nht va ca nuéi & dé man
12%o c6 hé sb chuyén hoa thirc dn (FCR) cao nhat
va ting trudng cham nhat. Trén thuc té, khi nubi ca
16c trong diéu kién bién doi khi hau, nhiét do va do
min xay ra dong thoi s& tac dong cung luc 1én sy
ting trudng cua ca. Vi thé, nghién ctru anh huong
cua nhiét d6 va dd man 1én sy phan bd ning luong
& ca loc (Channa striata) dwoc thuc hién nham
cung cip dan liéu khoa hoc vé dic diém dinh
dudng cua loai ca nay khi bién dbi khi hau xay ra.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Ngudn vat li¢u thi nghiém

Thi nghiém dugc tién hanh tai Khoa Thuy san,
Trudng Pai hoc Can Tho. Ca 16¢ den ¢ kich ¢& 5-
6 g/con duoc mua tir trai gidng & Can Tho (gidng
san xudt nhan tao). C4 duogc chuyén vé va duoc
thudn dudng trong bé composite 2 m? va dugc cho
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in bang thic an cong nghiép v6i ham luong
protein 45% va lipid 7%.

Do man dugc pha boi nudc ngot tir nguén nudc
may va nudc 6t (80%o) dugc van chuyén tir Vinh
Chau, Soc Tring. Mdi ngay ting do min 3%o thong
qua vi¢c tinh néng d6 nudc ngot va nudce 6t, sau doé
cho vao bé dé c6 dugc d6 man can thiét. Nhiét do
trén cac nghiém thic dugc gia ting 2°C trén ngay
bang thiét bi nang nhiét heater, thoi gian ting nhiét
xuyén sudt 24 gio theo mirc nhiét yéu cau thi
nghiém. Ca duogc thudn hoa vé& do man va nhiét do
1 tudn trude khi tién hanh thi nghiém.

2.2 Thi nghiém xac dinh mirc ning lwgng
an vao va tich lily cia ca loc

Thi nghiém xac dinh muc d6 st dyng thic dn
va ting truéng cua cé 1oc (6,53 + 0,09 g) duoc bd
tri hai nhan t5 gébm 9 nghiém thic: 3 mac nhiét do:
28°C (nhiét do trung binh hang ngay), 31 va 34°C
két hop voi 3 mirc d6 man 0, 6 va 9%o. Ca dugc bd
tri 30 con/bé (170 L nudc) va cho an thoa man theo
nhu cau voi 2 lan/ngdy vao lic 8:00 va 16:00
gio. Bé nudi dugc thay nudc ba ngay mot lan va
thay khoang 30-50% thé tich nudc bé nudi. Nugce
Ccap vao sir dung tir nguon nude di gia ting san
nhiét @6 va d6 man theo nghiém thirc. Quan sat ca
Chet va ghi nhén hing ngay trong thoi gian 8
tuan. Cac chi s6 méi truong nhu pH nudc dao dong
(7,2-7,5) va oxy hoa tan (4,18-5,42 mg/L) dugc do
2 lan/ngdy bang may do pH va may do oxy
(Mettler Toledo, USA). Nhiét d6 nuéc chua diéu
chinh dao dong tir 27,7-28,9°C. Cac nghiém thic
nhiét 6 duoc diéu chinh bang thiét bi nang nhiét
xuyén sudt trong 24 gio dao dong tir 30,7-31,6°C &
nghiém thac 31°C va 33,1-34,4°C & nghiém thac
34°C (do bang may do pH - Mettler Toledo, USA
¢6 thong sd do nhiét do). Khi két thic thi nghiém
sau 8 tuan nudi, ca dugc cin va dém sé luong trong
ting bé dé tinh ti 16 song va khéi luong trung binh.
Mau thirc dn va mau ca dugc phan tich cac chi tiéu
sinh hoa, gdm am d9, protein, lipid, khoang va ning
lugng theo phuong phap AOAC (2000).

2.3 Thi nghiém xac dinh d tiéu hoa thirc
an cua ca

Thi nghiém hai nhan t6 gdm 9 nghiém thiic
két hop 3 muc nhiét do: 28°C (nhiét do binh
thuong), 31 va 34°C voi 3 mie do man: 0,6 va
9%o. M&i nghiém thire dwoc lap lai 3 1an. Thic an
vién dugc xay min va tron 1% chromic oxide
(Cr203) ép bang may dun mini va siy ¢ 60°C. Hé
thong thu phan duoc thuc hién bang hé thong bé
200 L. Cé duoc bd tri 30 con/bé, véi kich ¢ (20,3
+ 0,5 g) dugc cho an 1 lan/ngdy. Thu phéan bat dau
sau 10 ngay cho in va thu trong 20 ngay bang
phuong phap thu phan ling (Ngé Minh Dung,
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2018). Phan thu dwoc siy kho & 60°C va bao quan
& -20°C cho dén khi phan tich. Cac yéu t6 pH nuéc
(7,2 - 7,4) va oxy hoa tan (4,63 - 5,36 mg/L) duoc
do 2 lan/ngay. Nhiét d6 & nghiém thirc binh thuong
1a 27,7 - 29,0°C; & nghiém thic 31°C, dao dong
30,4 - 31,5°C, va 33,4 - 34,3°C & nghiém thic
34°C. Céc chi s6 sinh hoa gébm am do, khoang,
lipid, protein va nang luong dugc phan tich theo
phuong phap AOAC (2000). Chromic oxide
(Cr,03) trong phan ca dugc phan tich theo phuong
phap ctua Furukawa and Tsukahara (1966).

2.4 Cac chi tiéu thu thip va tinh toan
— Tang trong WG (g) = Ws—W,.

— Luong thirc dn st dung (FI) (%/con/ngay) =
100*[(Lwong thic an ca an vao (g/con/ngay)/
(We*W)Y2). Trong d@é: Wy Khéi lugng ca khi két
thac thi nghiém (g); Wi: Khéi luong ca ban dau (g)
(Tran Thi Thanh Hién, 2004).

banh gia kha nang tiéu hoa thuc an cta ca loc
duoc tinh toan theo cac cong thuc:

Do tiéu hoa thirc an: ADCra (%) = 100 -
[100*(%A/ %B)].

Do tiéu hoa ciia mot sé dudng chét (protein,
nang luong, lipid) trong thuc dn ADCpcra (%)
=100 — [100%(%A/%B) * (%B’/%A")].

Trong d6: % céc chét tinh theo khdi lugng kho;
%A: % chit danh dau co trong thuc an; %B: %
chat danh diu c6 trong phan; %A’: % chit dinh
dudng co trong thirc an; %B’: % chat dinh dudng
¢6 trong phan.

Nang luong bién ddi duoc tinh theo phuong

phap tiép can cua Elliott (1976).

 — Nang luong an vao (IE): dugc tinh béng tich
0 luong thitc &n ca dn vao va nang lugng co6 trong
thac an. IE (kJ/ca/ngay) = FI * Ez  (Eu: ning
luong trong thirc an).

- Nang luong tich lay (RE) (kJ/ca/ngady) =
([khoi luong ca cudi (vat chat kho) * Nang luogng
ca cudi] — [khoi lugng ca dau (vat chat kho) * ning
lugng ca dau])/ngay nuoi.

— Nang luong trong phan (FE) (kJ/cé/ngay) =
[(100 - ADCNgmg 1uqngTA)/100] * |E

- Ning luong bai tiét: (UE+ZE) (kJ/ca/ngay) =
In — Fn — Rn (n:nitrogen) *24,83 kJ/g. Trong do:
In: nitrogen an vao; Fn: nitrogen trong phén; Ra:
nitrogen tich liy.
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— Nang luong téa nhiét (HE) = IE — (RE + FE
+ UE + ZE).

2.5 Xirly sb liéu

Sé litu duoc phén tich theo phuong sai
ANOVA hai nhan t6 va sir dung phép thu Tukey
dé tim ra su khac l?iét gif{a cac nghiém thirc & muc
¥ nghia (p<0,05) bang phan mém SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Anh hwéng cia nhiét dé va dé min 1én
ning lugng tich liiy & ca loc sau 8 tuan nuoi

Két qua Bang 1 cho thdy co sy twong tac giita
nhiét do va d6 man 1én khéi lugng cé trong lic thu
hoach va nang luong tich liy & muc y nghia
(p<0,05). Ca loc tang trudng tot khi do man trong
nude 6%o ¢ nhiét do nude 28°C hay 31°C va toc do
tang trudng cua ca loc bi giam khi do man tang 9%o
trong cung murc nhiét d9. Tang trudng cua ca dat
gi4 tri cao nhét (40,2+0,39 g) & nghiém thic 31°C-
0%o va thap nhét (13,5£0,99 g) & nghiém thirc 34°C-
9%o, khac biét c6 y nghia v6i nhau va véi cac
nghiém thirc con lai (p<0,05). G mirc 28°C-0%o va
31°C-6%o, tang trudng cia ca khong khac biét nhau
(p>0,05), nhung khi nhiét do ting (34°C) hay do
man tang (9%o) thi mic tang trudng cua ca bi giam
dang ké (Bang 1). Két qua nay phu hop vé6i nghién
ctru cua VO Truong Chinh (2014), ¢ nhiét d¢ 31°C
¢4 16¢ sé tang trudng cao nhat (47,9+0,66 g/con) va
tang truong s€ giam khi nhi¢t do tang lén 34°C
(28,4+0,63 g/con). Nguyén Truong Tinh (2013)
nghién ctru anh hudng ctia d6 man trén ca loc 7-9
glcon cho biét c4 ting truong t6t nhat & do man 6%
va thap nhit & nghiém thirc 12%o. Theo nghién ciru
cua Likongwe et al. (1996), anh huong két hop
nhiét d6 va do man trén ca r6 phi (Oreochromis
niloticus) cho biét tang truéng cua ca tai dd man 0,
8, 12 va 16%o tang khi nhiét do tang (24, 28 va 32
°C), nhung ¢ nghiém thac nhiét do, d6 man ting
thudng sé e ché tang truong cua ca, va tbe do ting
trudng cua ca rd phi tdng nhanh & nhiét d6 nudc
28°C va 32°C hay 0 va 8%eo.

Ning lugng tich lily clia ca cao nhat & nghiém
thirc 31°C-0%o (4,94+0,11 kl/ca/ngay), thdp nhat
(1,76+0,13 kJ/ca/ngay) ¢ 34°C-9%o va khac biét co
vy nghia v&i cac nghiém thic con lai (p<0,05).
Cung d6 man 9% trén ba muc nhiét d6 thi nghiém,
nang luogng tich iy cua ca loc giam SO Voi cac
nghiém thirc c6 d6 man thap hon.
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Béng 1: Niing lwong tich lity ciia c4 16¢ ¢ cac mirc nhiét dd va dé min khac nhau sau 8 tuin nudi

Nghiém thirc Wi (g) Wi (g) WG (g) Nang l“;‘l’:j/gcg/c;‘g:l“yy)
28°C-0%» 6,5720,12 35,020,107 28,420,207 3.52:0,037
28°C-6%o 6,53:0,02 38,2:0,51° 31.7:0,50¢ 3.84+0,00°
28°C-9%, 6,45::0,04 31,4£0,07° 25,0:0,08° 3.1040,08°
31°C-0%o 6,56::0,12 46,840,289 40,240,398 4,94+0,119
31°C-6%o 6,55:0,08 35,141,120 28,541.17¢ 35440 17¢
31°C-9% 6,57+0,13 31,1:0,56° 24,4+0,43° 3,01+0,03%
34°C-0% 6,52::0,05 41,5:1 88" 35,0:1 83" 36,140,74"
34°C-6% 6.56+0,15 28,040,13" 21,540,225 2.8440,04P
34°C-9% 6,50:0.12 20,0+1 10° 135:0,99° 1.76£0,13°

Gié tri P

Nhiét do 0,000 0,000 0,000
D6 min 0,000 0,000 0,000
Nhiét d6 x D man 0,007 0,000 0,000

Gid tri trung binh trong cing mgt cét theo sau béi cdc chit cdi khdc nhau thi khdc biét ¢6 y nghia thong ké (p<0,05).

Két qua nay phu hop voi nhan dinh cua
Mgolomba and Plumb (1992) cho rang d6i voi ca
nuéc ngot, néu sdng ¢ do man thap sé tiéu hao
nang luong thip hon cho su diéu hoa ap suat tham
thiu (ASTT) va nang luong tiét kiém nay du dé
thiic ddy cho ca ting truong. Vi khi & méi trudng
¢6 d6 man thap, ca sé giam duoc stress va it tiéu
hao ning lugng cho viéc didu hoa ASTT nén ca s&
tang truong tot hon. Tuong tw, nghién ctu cia
Henken et al. (1986) trén ca tré phi (Clarias
gariepinus) cho thiy mirc ning luong an vao thay
d6i khi nhiét d¢ gia ting & 24°C 1a 25,4 mg/kJ va &
29°C 1a 34,7 mg/kJ. Nghién ctru Besra (1997) cho
biét & c4 r6 (Anabas testudineus) (13g) trong 30
ngidy s& tiét kiém dugc 4,78 Kcal (0,67
KJ/con/ngay) vao mua he (29°C). Vii Duy Giang
(2006) cho biét trén ca hoi van (Oncorhynchus
mykiss), nang lugng an vao cua ca khi nhiét do
tang tr 10-20°C gia tang tr 51,10 - 97,71
mg/KJ/ngay. Nhu vay, nang luong tich Iy cua ca
¢6 xu hudng tang khi nhiét do tang va khi nhiét 6
va d§0 man tang vuot ngudng thich hop thi ning
lugng tich lily cta ca giam.

3.2 Anh huéng cia nhiét dd va do man lén
do tiéu héa & ca loc

Nhiét d6, d6 man va su tuong tac gilra chiing co
anh huong 1én do tiéu hoa vét chat kho cua thie an
(ADC-DM), protein (ADC protein), lipid (ADC
lipid) va nang lugng (ADC néng lugng) ¢ mic y
nghia p<0,05 (Bang 2). Céc gia tri d¢ ti€u hoa dat
cao nhit & 31°C-0%o va khac biét co y nghia véi
cac nghiém thirc khac (p<0,05). Su gia tang nhiét
d6 va d6 man anh huéng dang ké dén ADC cua
thirc an, protein, lipid va ning luong thap nhat &
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34°C-9%o (p<0,05). Khong cé sy khac biét trong
ADC & 31°C-9%0 va 34°C-6%o (p>0,05). ADC
ning lugng dao dong 84,9-88,2%. O muc nhiét 31-
34°C, d6 tiéu hoa & cac nghiém thuc 6 va 9%o déu
thip hon 0%.. Tuy nhién, & muc nhiét do thap
(28°C) thi do man (0-9%o) d6 tiéu hoa nang luong
khong khac biét nhau (p>0,05).

Nhiét d6 anh hudng 16 rét 1én qua trinh tiéu hoa
cua ca. Khi diéu kién nhiét d¢ ting cao, toc do tiéu
hoa cua ca cling ting, do hoat dong enzyme tiéu
hoa tang. Khi nhiét d§ ting qua cao cac enzyme
tiéu hoa d& bi bién tinh lam giam kha ning tiéu hoa
cia ca (Nguyén Vin Tu, 2010). Nghién ciru cua
Cho and Slinger (1979) cho thiy co6 su thay ddi do
tiéu hoa lipid trén ca hdi van Oncorhynchus
mykiss, & mic nhiét tir 9-15°C va & 18°C c6 su
tang nhe. Choubert et al. (1982) nghién ciru tang
nhigt do tr 10 - 18°C trén cd hdi van
Oncorhynchus mykiss (160 g), do tiéu hoa
protein cia ca tang tir 86,9 1én 89,6%.

Khi d6 min ting tic dong 1én kha ning tiét
enzyme ti€u hdéa cling nhu hoat tinh cua cac
enzyme nay nén anh huong dén kha ning tiéu hoa
thic an cua ca. Riche and Williams (2009) cho
rang do6 tiéu hoa protein va cac acid amin thiét yéu
tr bot dau nanh cua ca Trachinotus carolinus khi
nudi & dd man 3%o 1an luot 1a 93,6% va 92,2% cao
hon rét nhiéu khi nudi & d6 man 28%. (86,5% va
87,1%). Ca chép gidng Cyprinus carpio nudi ¢ do
man 0,5-14,5%o co6 do tiéu hoa thuc an 16n nhat
(96,6£1,99%) ¢ d6 man 0,5%o so véi cac do man
con lai (Ji et al.,1999).
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Béang 2: Do tiéu hoa thikc dn ciia ¢4 16¢ (vt chat khd) ¢ nhiét dd va dd min khac nhau

ADC-nang luwgng

Nghiém thit =~ ADC DM (%)  ADC protein (%)  ADC lipid (%) (%)
28°C-0%o 78.320,80° 93,8+0,25 97,5+0,141 87,3+1,24%
28°C-6%o 75,9+1,19° 93,1:£0,26" 97,2+0,15% 87,1:£0,14b¢
28°C-9%0 75,5+0,11% 93,6033 96,7+0,19P 87,70,90%
31°C-0%o 80,3£0,79° 95,3+0,28° 97,9+0,06° 88,2+1,31¢
31°C-6%o 76,1:0,42¢ 93,8+0,53" 97,140,20¢ 86,6:£0,64
31°C-9%s 72,620,442 92,9+1,51P 96,70,15 85,9:£0,24"
34°C-0%o 76,6+1,30% 93,8+0,54° 97,5+0,15¢ 86,30,45b
34°C-6%o 73,941,452 92,7+1,44° 96,7+0,17° 86,2:1,14
34°C-9%s 72,1+1,90° 90,5+0,85° 95,5+0,38° 84,9+1,03°

Gié tri P

Nhiét do 0,000 0,000 0,001 0,001
Do man 0,000 0,000 0,000 0,001
Nhiét d6*do min 0,000 0,000 0,024 0,022

ADC DM: Apparent Digestibility Coefficient Dry Matter — B¢ tiéu héa vdt chat khé.

Gid tri trung binh trong cimg mgt c¢ét theo sau béi cdc chit cdi khac nhau thi khdc biét c6 ¥ nghia théng ké (p<0,05).

3.3 Anh hwéng cia nhiét do va dé min 1én
ning lugng chuyén héa & ca loc

Néng leong dn vao (Intake energy - IE): Két
quéa nghién ctru cho thiy ning lwong an vao clia ci
16¢ phu thugc rat nhiéu vao nhiét do va do man
trong nudc va cd sy twong tac giira hai yéu té nay
véi nhau (p<0,05). Muc nang lugng an vao cao
nhit & 31°C-0%o (11,33+1,14 kJ/ca/ngay) va giam
thdp nhit & nghiém thirc 34°C-9%. (5,49+0,51
kJ/ca/ngay) khac biét c6 y nghia vdi cac nghiém
thirc khac (p<0,05). Lugng thirc an cua ca s€ tang

khi nhiét d¢ tang dén 31°C va giam ¢ 34°C. Nhiét
dd va do man tang thi lugng thie n an vao cua cé
giam. Xie et al. (1997) nghién ctru trén ca rd6 phi
Oreochromis niloticus (8 g) cho biét ¢ nhiét do
30°C, thuc an 17,6 kJ/g va 35% protein, nang
lugng tiéu thu cua ca la 785,8 J/g/ngay. Trén ca
bép Rachycentron canadum (22g), nhiét d6 nudc
cling anh hudng dén nang lugng an vao ciia ca nudi
0 nhiét do khac nhau va nang lugong nay tang dang
ké (0,791-1,45 kJ/g/ngay) khi nhiét d¢ ting tir 23-
31°C, sau d6 giam xudng (1,094 kJ/g/ngay) & 35°C
(Sun et al., 2006).

Bing 3: Ning luwgng phéan bb ciia ca 16¢ & nhiét d9 va d9 min khac nhau.

Niang lugng an

Nang lwgng Naing luwgng tich Nang luwgng bai

Nang lugng téa

Nghiém thire vao (IE) phén (FE) liy (RE) tiét (UE+ZE) nhiét (HE)
(kJ/ca/ngay) (kJ/ca/ngay) (kJ/ca/ngay) (kJ/ca/ngay) (kJ/ca/ngay)
28°C-0%o0 8,54+0,36 1,09+0,15% 3,52+0,039  0,39:£0,03%< 3,55+0,18%°
28°C-6%o 9,77+1,18% 1,26+0,15% 3,84+0,09¢ 0,44+0,09% 4,22+0,84°
28°C-9%o0 6,63+0,73% 0,81+0,03 3,10+0,08°¢ 0,26+0,072 2,46+0,69°
31°C-0%o 11,33+1,14° 1,33+0,05¢ 4,94+0,119 0,49+0,11¢ 4,57+1,10°
31°C-6%o 8,49+0,88 1,13+0,10% 3,54+0,179  0,38+0,06% 3,4420,56%°
31°C-9%o 8,040,34 1,13+0,06" 3,0120,03" 0,390,020 3,51+0,23%°
34°C-0%o 10,09::0,84¢f 1,38+0,09¢ 456+0,21F  0,42+0,06" 3,7320,51%
34°C-6%o 7,08+0,45 0,98+0,03% 2,8440,04° 0,340,052 2,92+0,45%
34°C-9%o 5,49+0,51° 0,82+0,07 1,76+0,13 0,3040,04% 2,60+0,32%
Gia tri P
Nhiét do 0,001 0,000 0,000 0,112 0,076
Do min 0,000 0,000 0,000 0,010 0,009
Nhiét d*d6 min 0,001 0,000 0,000 0,140 0,101

Ghi chit: Cdc gid tri trong ciing mét cot theo sau béi cdc chir cdi khdc nhau thi khéc biét cé y nghia thong ké (p<0,05).

Nang lwong trong phdn (Feace energy - FE):
Két qua phan tich cho thdy & cac nghiém thic co
IE cao 28°C-6%o; 31°C-0%0 va 34°C-0%o c6 lugng
phéan thai ra khac biét khong c6 ¥ nghia véi nhau

(p>0,05), nhung gia tri cao nhit & 34°C-0%o
(1,33+0,08 k/ca/ngay) va khac biét cd y nghia
Véi cac nghiém thirc con lai (p<0,05). O nghiém
thirc 28°C-9%o va 34°C-9%o c6 do tiéu hoa giam,
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nhung do luong thiic an an vao giam nén lugng
phan thai ra ciing giam thip nhat (0,81+0,03;
0,82+0,07 kJ/ca/ngay) va khac biét c6 y nghia vi
cac nghiém thirc con lai (p<0,05). Nhiét do va do
man anh huong dén ning luong thai qua phan chi
yéu thong qua kha ning tiéu hoa thirc an cua ca.
Khi nhiét do0 va d0 man tang, hoat dong cua
enzyme tiéu hdéa gidm nén gidm d¢ tiéu hoa, tir do
lugng phéan thai cao. Nghién ctu cua Besra (1997)
cho rang nang lugng mat qua phén trong 30 ngay &
¢4 rd dong Anabas testudineus (13 g) nuéi vao mua
h¢ (3.600 Kcal) cao hon so véi nudi vao mua dong
(1.300 Kcal).

Néng lwong bai tiét (Energy in nitrogenous
excretion - UE+ZE): Két qua phan tich cho thiy
nang luong UE+ZE cua cé 16c & 0%o co gia tri cao
trén tat cac mic nhiét 28, 31 va 34 °C va tdng cao
nhit ¢ 31°C (0,49+0,11 kl/ca/ngdy). Khi do man
tang 9%o, ZE+UE s& giam trén tat ca cac muc nhiét
twong tng. Nhiét d6 va do man cd su tuong tac
nhau trong tiéu hao nidng lugng cuia ca loc
(p<0,05). Gia tri (ZE+UE) thap nhat 1a 28°C-9%o
va 34°C-9%o (0,26+0,07; 0,30+0,04 kl/ca/ngay) va
khac biét khong co y nghia (p>0,05) gitta hai
nghiém thitc nay véi nhau, nhung khac biét co y
nghia véi cac nghi€m thac con lai (p<0,05). Qua
d6 cho thay khi nhiét d¢ ting két hop d6 man ting
thi ZE+UE giam.

Nang lwong tich liy (Retained energy - RE): Ca
16c sdng trong méi trudng nude 31°C-0%o cho ning
luong tich Kiy cao nhat 4,94+0,11 (kJ/ca/ngay).- Khi
nhiét d¢ va d6 man tang 1én 34°C-9%o., nang lugng
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tich lily cta ca co6 gia tri (1,76+0,13 kJ/ca/ngay)
thép nhat va khac biét véi cac nghiém thirc con lai
(p<0,05). O c4c nghiém thirc c6 36 man cao va nhiét do
€a0 (28 °C-9%o; 31°C-9%0 va 34°C-6%o), ning luong
tich iy cta ca gidm nhung khac biét khong c6 y
nghia v&i nhau (p>0,05). Piéu nay cho thiy ¢ do
man cao va nhiét do cao, cd phai sir dung ning
lwong dé didu hoa than nhiét, diéu hoa tham thiu,
duy tri sy séng va ddi pho véi stress thay vi ting
truong. Viviana et al. (2015) nghién ctu trén ca
dbi Mugil liza, két qua cho thiy co su khac biét
dang ké nong d¢ glycogen trong gan ¢ cac do man
khac nhau va glycogen c6 xu hudng tang khi ting
do man.

Két qua tong the phan bo cac thanh phan ning
lugng cua ca loc glong trong dleu kién nhigt do va
d6 man cao cho thay: Ca 16c sdng trong mdi truong
31°C-0%o cho ning lugng tich lily cao nhét. Déng
thoi, nang luong sir dung cho qué trinh trao ddi
chit ciing ting cao (HE = 4,57+1,10 KkJ/ca/ngay),
nhung khi nhiét d¢ tang cao (34°C) vuot ngudng
thich hop hay ca séng trong méi truong co dd man
(6, 9%o) thi gia tri nang luong tich liy (RE) hay
nang luong bai tiét (UE+ZE) bi giam dang ké. Két
qué cho thay nang lugng (HE) c6 gia tri thap (2,46
- 2,60 kJ/ca/ngay) ¢ cac nghiém thuc c6 nhiét do
cao va d6 man cao (28°C-9%o va 34°C-9%o). Két
Quéa nay khang dinh rang phan ning luong sir dung
cho ting truéng da chuyén thanh ning lugng tiéu
hao dé thich (mg véi diéu kién bét lgi do nhiét do
va d6 man tang cao.

Bang 4: Ti 1§ (%) ning hrgng phan bd ciia ¢4 16¢ & nhigt d va do min khac nhau

Nghiém thire IE (%) FE (%) RE (%) UE+ZE (%) HE (%)
28°C-0%o 100 12,70 41,27 4,51 41,52
28°C-6%o 100 12,91 39,67 4,52 42,90
28°C-9%o 100 12,31 47,18 3,85 36,66
31°C-0%o 100 11,80 44,01 4,28 39,90
31°C-6%o 100 13,37 41,78 4,45 40,40
31°C-9%o 100 14,06 37,43 4,87 43,65
34°C-0%o 100 13,66 45,32 4,11 36,91
34°C-6%o 100 13,81 40,27 4,82 41,10
34°C-9%o 100 15,04 32,12 5,45 47,39

Quy dbi V& ti 1& phan trim ning lwong cho thiy
khi nhiét do tang (28-34°C) thi nang luong tich liy
tang va khi d0 man tang (0-9%o) thi nang lugng
tich liiy giam. O 31°C- 0%, ti 1& nang luong bai tiét
qua phan c6 gia tri thap nhit va duogc xem la c6
muc phan bd ning luong tét nhét cho ting truéng
va bai tiét chat thai cua c4 16c (100 IE = 11,80 FE +
44,01 RE + 4,28 (UE+ZE) + 39,90 HE). C) d6 man
9%o, khi nhiét d6 ting dan dén niang lugng bai tiét,
nang luong thai qua phan va nang lugng duy tri
déu ting, nguoc lai nang luong tich liy bi giam. Ti
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I& phan bd ning lugng ¢ mic 34°C-9%o la: 100 IE
= 15,04 FE + 32,12 RE + 5,45 (UE+ZE) + 47,39
HE. Nghién ctu cua Ai and Xie (2005) trén ca
nheo Silurus meridionalis, ¢ 27,5°C 1a 40,2 RE va
15,3 FE. Tuong tu, Winberg (1956) cho biét ¢ c4
in dong vat, cac gia tri nang luong phéan bd thudng
1a 20 FE va 44 RE va cac gia tri nay phu thudc vao
tinh an cua loai, loai thirc an st dung va moi
truong song cua ching. Nghién ctu cua Xie et al.
(2011) tac dong cua nhiét do nude 1én tang truong,
str dung thire n va phan bd ning luong cua ca rd
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phi giéng O. niloticus cho ring c4 nudi & 37°C thi
ty 1¢ IE chuyén vao RE va UE + ZE la thip hon
trong khi HE cao hon. Nhiét d6 ting truong toi uu
la 30,1°C. Nang lugng phan chia cho tang truong
cao nhét & 34°C 1a: 100 IE = 27,0 RE + 1,1 (ZE +
UE) + 10,6 FE + 59,2 HE. Sun et al. (2006) nghién
ctu phan bd ning luong trén ci bop gidng
Rachycentron canadum tai cac muc nhiét khac
nhau la:

33°C: 100C =7,0F + 7,7U + 69,0R + 16,4G;
27°C: 100C = 6,8F +7,9U + 68,0R + 17,3G;
21°C: 100C = 6,3F + 8,4U + 77,2R + 8,2G.

Nhu vay, ¢ ca loc, khi nhiét ¢ ting (28-34 °C)
va d6 man ting (0-9%o) thi nang lugng thai qua
phan ting, ning luong tich liy giam. Khi két hop
gia tang dong thoi gitra nhiét do va d6 man lén
34°C-9%o thi nang luong toa nhiét cao nhat (HE =
47,39%) va ning luong tich liiy thip nhat (RE =
32,12%).

4 KET LUAN

Nhiét do, d0 man va sy tuong tac gira ching
déu anh hudng 1én chuyén héa ning lugng cua ca
16c. O muc d6 man 9%, khi nhiét do tang thi nang
luong bai tiét, nang lwong thai qua phan va ning
lwong duy tri déu ting, nguoc lai ning luong tich
lity giam. O 34°C-9%o sé& cho ti I¢ ning luong tich
liy 1a thdp nhit (RE = 32,12%). O méi truong
31°C-0%o c6 phan bd nang luong tt nhét giira ti 1&
nang lugng tich liy (RE = 44,01%) va nang lugng
bai tiét (UE+ZE = 4,28%) va nang luong thai qua
phan (FE = 11,80%) thap nhat.
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