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LOI GIOI THIEU

Nhiét d0 va d0 man la hai yéu t6 méi trudng quan trong anh
huong 1én doi séng thiy sinh vat. Day ciing 1a hai yéu t6 luon duoc
quan tam khi n6i vé tac dong cua bién do6i khi hau 1én nuéi tréng thity
san. Pong bang song Citru Long dugc xac dinh 1a ving chiu anh
huéng niang né cua bién d6i khi hau, dic biét 13 hién tugng nudc bién
dang, xam nhdp méan va nhi¢t do tang. Nhiét do va do man da anh
huong rat 16m 1én doi séng thuy sinh vat tir trong tu nhién ciing nhu
trong nudi trong thiy san.

Thirc an déng vai tro quan trong trong nudi trong thily san,
chiém ti 16 cao nhét trong tong chi phi san xuit. Hiéu qua san xuét
thuy san, phu thudc nhiéu vao hiéu qua su dung thuc an, trong khi
nhiét 46 va do man 13 hai yéu t6 méi trudng quan trong anh huéng 1én
hiéu qua nay. Céc nghién ciu vé anh huong cua nhi¢t d§, o man 1én
dinh dudng dong vat thuy san s€ giup cho nha quan ly qui hoach phat
trién viing nudi phi hop, gitip ngudi nudi co nhiing giai phap ky thuat
hop 1y dé nang cao hiéu qua sir dung thirc an, tir 46 gép phan nang cao
hiéu qua san xuét, dap tmg bién d6i khi hau.

Quyén sich chuyén khiao “DINH DUONG PONG VAT
THUY SAN: anh hwéng ciia nhiét d6 va dd min” duogc bién soan
dua trén tong hop cac tai liéu d3 cong bd: bai bao tong quan, cic
nghién cuu vé anh huong nhi¢t d§, dd man 1én dinh dudng dong vat
thity san, trong d6 chu yéu 13 1én tém ca cua cdc tic gia trong va ngoai
nude. Bén canh d6, quyén sach ciing trinh bay mot sé két qua nghién
ctru ciia nhom téc gia thyc hién chuwong trinh nghién ciru “Bién doi khi
hau: tic dong va thich tng trong nudi trong va khai thac thuy san,
ODA-F1 (Climate change: Impacts and adaptation in aquaculture and
fisheries) thuéc Du an Nang cép Truong Pai hoc Can Tho VN14-P6
bang ngudn vén vay ODA tir Chinh phii Nhat Ban. Cac ndi dung
chinh vé tac dong cua nhi¢t d§ va d§0 man lén tom cé dugc trinh bay:



(i) Luong thtc an 4n vao va thoi gian thic dn qua Ong tiéu hoa, (ii)
tiéu hoa va hip thu thic an, (iii) hiéu qua str dung thire an, (iv) phan
bd ning lugng va (v) nhu cau dinh dudng cua dong vt thiy san.

Quyén sach bao gébm 4 chuong: (i) Chuong 1: Mdi trudng va
dinh dudng dong vat thuy san; (ii) Chuong 2: Anh hudng cta nhiét do
lén dinh dudng dong vat thuy san; (iii) Chuong 3: Anh hudng cia do
min 1én dinh dudng dong vat thay san va (iv) Chuong 4: Anh hudng
két hop nhiét d6 va d6 man 1én dinh dudng dong vat thiy san.

Chung t6i hy vong quyén sach s& 1a tai liéu phuc vu hoc tap,
nghién ctru cho sinh vién, hoc vién va nghién ctru sinh. Pong thdi,
quyén sach 1a ngudn tham khao hitu ich cho cac ban doc quan tim
dén nghé nudi thay san, cac linh vuc nghién ciru, quan 1y va san xuét
thuy san.

Xin chan thanh cam on quy thiy cd, nghién ctru sinh, hoc vién
cao hoc, sinh vién Khoa Thuy san, Truong Pai hoc Can Tho di hd tro
nghién ctru va cung cap thong tin cho nhom tac gia hoan thanh quyén
sach. Trong qua trinh bién soan, chic chin quyén sach chua thé tong
hop hét dugc cac nghién ctiru cling nhu nhiing sai s6t nhit dinh, nhom
tac gia xin chan thanh ghi nhan cac gop y cua ban doc.

Quyén sach duogc tai tro boi Dy 4n Nang cip Truong Pai hoc
Can Tho VN14-P6 bang ngudn von vay ODA tir Chinh phu Nhat Ban.

NHOM TAC GIA



PREFACE

Water temperature and salinity are the most important factors
impact on aquatic animal in ecosystem. These are concerned factors
which are highy related to the impact of climate change in
aquaculture. The Mekong Delta, Vietnam has been predicted as severe
climate change impact e.g saline intrusion, sea level rising and
increase water temperature. Water temperature and salinity have
documented as impact to aquatic animal and aquaculture industry.

AquaFeed has been accounted for the highest proportion of total
cost of the aquaculture production. Production efficiency is highly
depended on the efficiency of feed utilization while this factor is
influenced by water temperature and salinity. Recent studies on the
impact of water temperature and salinity on aquatic animal nutrition
will strongly contribute to appropriated regional management, provide
scientific information and technical adaptation on the efficiency of
feed utilization which can be enhance the capability and adaptation to
the climate change.

The monograph entitled “Fish nutrition: impact of water
temperature and salinity” is composed basing on the review of
national and international references of effects of water temperature
and/or salinity on fish nutrition. More importantly, the book is also
presented research outcomes of the program ODA-F1 “Climate
change: Impacts and adaptation in aquaculture and fisheries” which is
funded in part by the Can Tho University Improvement Project VN14-
P6, supported by a Japanese ODA loan. The main contents of this
book include (i) feed intake and feed passing time through digestive
tract, (i1) feed digestibility and, (iii) feed utilization efficiency, (iv)
energy partitioning (v) nutritional requirement of aquatic animals.



This monograph consists of four chapters: Chapter 1: Fish
nutrition and environment; Chapter 2: effects of water temperature on
fish nutrition; Chapter 3: effects of salinity on fish nutrition; Chapter
4: combined effects of water temperature and salinity on fish nutrition.

With high expectation, this book would become a best document
for graduate and graduated students, and researchers. Also, this would
be a reliable reference for readers concerning on aquaculture
management and production.

We thank all staffs, students and Can Tho University for
supporting our studies which provided valuable data for writing this
book. In the first version, there could be few mistypings or errors, we

would like to receive your comments to optimize the coming version
of this book.

This book is funded in part by the Can Tho University
Improvement Project VN14-P6, supported by a Japanese ODA loan.

THE AUTHORS
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Chwong 1

MOI TRUONG VA DINH DUONG
PONG VAT THUY SAN

Bién doi khi hau hién 1a vin dé méi trudng quan trong nhat ma
thé giéi phai ddi mat, tac dong cta nhiét do ting, nudc bién dang doi
v6i doi séng thiry sinh nuée ngot va nudc lo man 1a van dé can duogc
quan tam. Trong thoi gian vira qua, nhiét do nudc bién trén khap thé
gioi di thay doi véi téc do chua ting thay (IPCC, 2007). Bién d6i khi
hau gay ra tac dong tiéu cuc dén doi séng cua dong vat thay san ¢ qui
md khu vuc va toan cau, mic di phan @ng giita cac loai d6i voi van dé
nay la khac nhau. Tang truéng cua cé cd thé bi anh huong bai mot s6
yéu t6 moi trudng, trong d6 nhiét do (nhiét d6 nudc va nhiét do bé mat
bién) dwoc nghién ciu nhiéu nhat (Li et al., 2011). Céac yéu té moi
truong khac nhu pH, d6 min, luong mua... ciing gop phan 1am thay
ddi su phat trién cua dong vat thay san (Hernandez-Miranda va Ojeda,
2006; Munday et al., 2009; Kumar et al., 2014; Ding et al., 2016).

T4t ca cac sinh vat déu c6 kha nang thich ¢ng gigi han voi nhiét
do6 (Hokanson, 1977), trong khoang nhiét d¢ téi wu sinh vat s& phét
trién va cac chic ning hoat dong tét nhat. Trong gidi han nhiét do
thich tng, su thay d6i nhiét d6 anh huong dén qué trinh trao doi chat,
c4c qua trinh sinh ly, ting truang va phat trién cua dong vat thay san
(Koumoundouros, 2001). Ham luong oxy dudi mac phat trién binh
thuong anh huong 1én dong vat thay san di dwoc nghién ctu nhiéu,
tuy nhién tac dong truc tiép cua viéc thiéu oxy ddi véi dinh dudng cua
dong vat thuy san con rat it. Thay doi 6 man anh huong nhiéu nhat
dén qua trinh diéu hoa &p suét thim thau caa dong vat thay san, c6 sy
khac biét vé anh huong caa do man loai hep mudi va rong mudi vé co
ché sinh 1y ciing nhu dinh dudng (Kaushik, 1986).



1.1 Moi truwong va ting truwedng cia dong vat thay san

Mot s6 nghién ctru tac dong cua cac yéu té phi sinh hoc ddi voi
su tang truong (Brett, 1979) va cac chic nang sinh 1y (Ali, 1980) cua
dong vat thuy san da duogc thyuc hién. Fry (1971) di phan loai cac yéu
t6 phi sinh hoc nay thanh 4 loai chinh: kiém soét, han ché, can tro
hodc chi thi vi cac yéu té ndy anh hudng dén sy ting truéng va cac
chtrc ning trao doi chat khac. Hau hét cac nghién ctu chi nghién ctu
tuong tac gilta thirc an va sy thay d6i cia mot yéu té méi truong,
trong d6 tap trung vao nhiét do, do nhiét do anh huong nhiéu dén ting
treong (Elliott, 1982). Bén canh d6, d6 man va oxy ciing dugc nghién
ctru vi tac dong Ién hiéu qua sir dung thire n nén anh hudng dén ting
tredng. Nhiét d6, d6 man va oxy ¢ vai tro quan trong trong qua trinh
bién nhiét, diéu hoa ap suat tham thau va chuyén hoa ning luong cua
dong vat thay san (Kaushik, 1986).

Cac yéu té méi trudng anh huong dén su ting truong cua dong
vat thay san 1a khac nhau va thuong duoc dua ra bang cac ly giai khac
nhau (Huang et al., 2021). Tuy nhién, cac tdc dong co ban dugc giai
thich nhu, thi nhat, sy thay doi cac yéu té méi trudng cé kha ning gy
ra so¢ sinh Iy cho cé& (vi du nhu séc do nhiét), do d6 dan dén tiéu thu
thém ning luong va giam tdc d6 tang truong (Johnston va Hall, 2004).
Theo kich ban khi hau trong twong lai, ¢ téi 40% s6 loai ca duoc cho
la s& bi anh huong dang ké va 70% ning lugng an vao c6 kha ning
dugc st dung cho viéc thich nghi véi moéi trudng pH thap (Heuer va
Grosell, 2014). Th hai, nhitng yéu t6 ndy cd thé anh huong dén su
tang truong cua ca do thay déi s6 lugng va chat luong ngudn thirc an
cho ca (Frisch et al., 2014; Mo et al., 2014). Thi ba, ban than dong
vat thuy san thay doi tap tinh lay thic an hoac tiéu hda thirc an hiéu
qua hon (Pimentel et al., 2015; Rogacki et al., 2019).

Nhiét d6 téi vu cho ting truéng tiy thudc chi yéu vao loai va
giai doan phét trién (McCauley va Huggins, 1979; Pedersen va
Jobling, 1989). C4 & giai doan nho chiu anh huong boi yéu té nhiét do
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nhiéu hon giai doan trudng thanh. Mot sé tac gia cho biét tang truong
t6i da cua dong vat thuy san dat duoc trong pham vi nhiét d6 nuéc toi
wu, va hiéu qua ting truéng cua cd giam & nhiét do thip hon va cao
hon khoang nhiét d6 nay (Bjornsson va Tryggvadottir, 1996). Nhiét
d6 thay d6i anh huong dén nhiéu chtic ning sinh 1y, dinh dudng, dic
biét 12 qua trinh trao d6i chat cua dong vat thuy san nén anh huong
dén tang truong. Pimentel et al. (2015) nghién ctu khi CO2giam hoat
tinh cta enzyme tiéu hoa giam loai Solea senegalensisen. CO- anh
hudng dén qua trinh trao doi chét, tong hop protein, tén ning luong
cho can bang acid-base va hé hip nén anh huéng 1én ting truéng cua
dong vat thay san (Portner et al., 2005). Do cac tac dong tiéu cuc cua
cac yéu té moi truong, dong vat thay san can phai tiéu ton thém ning
luong dé thich ung vai hau hét cac bién ddi méi truong dudi tac dong
cta bién d6i khi hau, do d6 lam giam téc do ting truong (Frisch et al.,
2014). Kaushik (1986) tong hop anh hudng cta cac yéu to méi truong
lén hiéu qua st dung thic an cho thdy doi song thay sinh vat phu
thudc vao kha ning hoa tan cia Oxy va CO; trong nuéc. Nong do oxy
trong nudc bdo hoa thap hon khoang 30 lan so véi khdng khi va kha
nang hoa tan cua oXy con bi anh hudng baoi nhiét d6 va d6 man cua
nuéc. Nhu cau oxy cua ca khi bi anh huong bai cac yéu té moi truong
nay (EIFAC, 1971). Vi vay khi Oxy trong méi truong bién dong sé
anh huong 1én qua trinh trao d6i chat, protein, va cac hoat dong sinh ly
Clia ca, trong d6 c6 su tiéu hda va hap thu dinh dudng nén anh huong
dén tang truong cua ca. Poi véi ca hoi, khi nong d6 Oxy ¢ mic 5ppm
ca s€ giam lugng thirc &n an vao, tang FCR, giam ting trudng So Vai
nong do6 Oxy 8ppm, hiéu qua sir dung protein ciing giam theo muc
oxy thap hon (Kaushik, 1986).

Yéu té do man la mot trong nhitng yéu té quan trong va cé lién
quan dén ting trudng cua ca. O hau hét cac lodi c4, qua trinh thu tinh
va ap tring, hinh thanh phdi sém, sy phat trién caa au tring... phu
thudc vao d6 man. O nhiing loai c& 16n hon, d6 man ciing 1a mot yéu
t6 quan trong tac dong dén téc do tang truong. Nhiéu nghién ciu da
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chiang minh anh huong caa do man Ién tang trueong cua cd. Kha nang
thich nghi cua cd ¢ cac d6 man khac nhau phu thudc vao chic nang
diéu hoa téng hop caa nhiéu co quan, chu yéu 1a mang, dudng tiéu hda
va than. Khi do man nam ngoai khoang thich hop, ca ton niang luong
cho qua trinh diéu hoa &p suat tham thau nén anh huéng dén ting
truong. DS v6i nhitng loai rong mudi, sinh truong va hoat dong cua
dong vat thuy san thuong dat tét nhat & méi truong dang truong
(Mazumder et al., 2014).

Tac dong tong hop caa nhiét dé va dd6 man anh huéng 1én toe do
trao d6i chat cua céac sinh vat va mac d6 phan bd cua cac loai can
duoc nghién ctu. Nghién ciu vé anh hudng cua nhiét d6 va ¢6 man
dén chi tiéu sinh 1y, dinh dudng Ia can thiét dé giai thich cac van dé
gap phai trong thuc té san xuit ciing nhu trong ty nhién. Mot sb
nghién cttu vé& anh huong cua d6 man clng véi nhiét do dén su phat
trién va tang trudng cua ca da duoc thuc hién. Nhiét do va do man co
nhitng tuong tac phac tap 1én dinh dudng va sinh ly ca (Gilles va
Patrick, 2001). T4t ca nhitng yéu t6 nay phai duoc xem xét khi phat
trién quy hoach ving nudi c& nham dam bao nghé nudi thuy san dat
hiéu qua cao nhat (Boeuf va Payan 2001).

1.2 Moi trwong va dinh dwdng dong vat thiy san

Céc yéu to moi truong bén ngodi va bén trong co thé déu anh
huong dén phan tng caa dong vat thuy san d6i vai viéc nhan biét, 1ay
thire an, thoi gian thic an di qua 6ng tiéu hoa.... Gan day, da c6 mot
s6 nghién ctu vé dinh dudng nhu: tiéu héa, hap thy, bai tiét... lién
quan dén phan @ng cia dong vat thiy san déi voi nhitng thay doi cua
moi truong. Trong sé cac yéu td bén ngoai, cac nghién ctu tap trung
vao céc nhitng yéu to6 méi trudng quan trong nhat nhu nhiét 4o, oxy va
d6 man. Anh huong cta nhiét @6 1én nhu cau dinh dudng da duogc
nghién cau nhiéu nhat vi nhiét d6 anh huong dau tién Ién hoat dong
bat moi, liy thire an cta dong vat thay san, vi vay van dé nay ludn
dugc quan tdm nghién cuu (Huang et al., 2021)
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Pinh luong thirc an dé diéu chinh luong thie an sir dung hang
ngay la rat quan trong vi lwong thirc an cung cap cho DVTS tuy thudc
vao tinh trang stc khoe cua dong vat thay san, yéu té thoi tiét va cac
yéu té khac. Kha ning 1ay thire 3n cua ca chiu anh huong bai cac yéu
t6 moi truong, chu yéu 1a céc yéu té vat ly, hoa hoc hoic sinh hoc.
Muc d6 anh huong phu thude vao loai, giai doan phét trién, sy thich
nghi... Su phan chia nang lugng su dung cho tung chirc nang phu
thudc vao nang luong an vao, kha nang ti€u hoéa va hiéu qua su dung
nang lugng cua dong vat thay san. Nang lugng an vao dugc chia thanh
cac phan: ning luong thai qua phan FE, ning lwong bai tiét qua mang
va nudc tiéu UE + ZE, nang luong téa nhiét (HE), ning lugng tich lity
cho tang truong RE (Brett va Groves, 1979). Nang luong tur thic an
ngoai mat di qua phan, bai tiét qua mang va nudc tiéu con mat di do
sur téa nhiét. Nang luong téa nhiét lién quan dén viéc tiéu thu va s
dung thtrc 3n. Ngoai ra ning luong téa nhiét ciing bao gébm ning
lwgng mat di cho qua trinh trao doi chat co s& va nang luong sinh ra
qua céc hoat dong boi 16i, duy tri can bang trong méi truong nudc.
Ning lwong mét di cho qua trinh diéu hoa bén trong co thé dé dap ung
duoc su thay ddi ciia moi truong chiém ti 1& nhiéu hay it phu thudc
vao muc d6 thay d6i caa méi trudng. Nhiét d6 va ¢6 man 1a hai yéu té
moi trudng quan trong nhat anh huong dén hiéu qua sir dung ning
luong caa dong vat thuy san.

Nhiéu chirc nang sinh 1y nhu trao doi chat, van dong va sir dung
thire an, tiéu hoa phu thudc vao nhiét d6. Nhiét d6 nudc dugc coi la
yéu té moi trudng chinh kiém soat viéc sir dung thirc an ¢ tat ca giai
doan phét trién cua ca. Nhiét d6 anh hudong dén su truong thanh, phét
trién tuyén sinh duc, tang truong, lwong thic an an vao, nhu cau duy
tri, toc do trao ddi chat, hoat dong tat ca enzyme, chic ning mang té
bao, v.v. Anh huong cia do man ddi véi céc chirc nang sinh 1y va trao
d6i chat khéc ciing thay ddi tiy thudc vao loai va kha ning diéu hoa
4p suat tham thau. P man khac nhau cé thé dan dén thay doi hoat
dong cua cac enzym tiéu héa (Moutou et al., 2004). D6 man la mot
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yéu t6 quan trong anh huong Ién viéc phan bo niang lwong cua dong
vat thuy san. Dé lay lai sy can bang ap suat tham thau ca phai sir dung
it hoac nhiéu ning lwong cho qué trinh nay tly theo muc do thay doi
(Farmer va Beamish 1969; Hettler 1976).

Yéu t6 nhiét 6 va do man c6 thé tac dong mot cach doc 1ap 1én
dinh dudng dong vat thuy san, hoic két hop tac dong tiéu cuc dén
dinh dudng dong vat thuy san, trong diéu kién nhiét d6 va d6 min
vuot qua diéu Kién sinh truong va phat trién cia dong vat thay san,
ching s& tac dong manh 1én qua trinh Iy thirc an, hoat dong enzyme,
qua trinh tiéu hoa va hap thu thirc an nén anh hudng dén ting trudng.
Vi vay nghién ctru tac dong ctia moi truong 1én dinh dudng dong vat
thay san la rat can thiét, gidp cho cac nha quan ly hoach dinh ving
nudi phi hop, chuan bj cac diéu kién dé ang phd. Cac nha nghién ciru
phat trién thuan dudng cac loai thuy san dap ung véi thay d6i moi
truong maéi. Nguoi nudi cai tién ki thuat nudi, tng dung cdng nghé dé
han ché ¢én muc thap nhat tac dong Xau ctia moi trudng.
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