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1. Tong quan nudi trong thuy san thé gidi

CANTHO UNIVERSITY

San lugng nuoi trong thuy san thé gidi (FAO, 2020) (triéu tin)
1986-1995 1996-2005 2006-2015 2016 2017 2018
San lugng khai thac 86,9 91,4 89,8 89,6 93,1 96,4
NOi dia 6,4 8,3 10,6 11,4 11,9 12,0
Bién 80,5 83.0 79.3 78.3 81,2 84,4
San lugng Nuoi trong 14,9 34,2 59,7 76,5 79,5 82,1
NOi dia 8,6 19,8 36,8 48,0 49,6 51,3
Bién 6,3 14,4 22,8 28,5 30,0 30,8
Tong san luogng thuy san 101,8 125,6 149,5 166,1 172,7 178,5
S dung lam thuc pham 71,8 98,5 129,2 148,2 152,9 156,4
Khong lam thuc pham 29,9 27,1 20,3 17,9 19,7 22,2
Dan so thé gidi 5,4 6,2 7,0 7,5 7,5 7,6
Tiéu thu san pham/ngudi 13,4 15,9 18,4 19,9 20,3 20,5
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1. TOng quan nudi trong thuy san thé gioi

FIGURE 1
WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION
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1. Tong quan nudi trong thuy san thé gidi

FIGURE 2
WORLD FISH UTILIZATION AND APPARENT CONSUMPTION
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FIGURE 8
WORLD AQUACULTURE PRODUCTION OF AQUATIC ANIMALS AND ALGAE, 19902018

San lugng nuoi
trong thuy san giai
doan 1990-2018 | - .

1" Aguaiic algae — all aquaculivre (mostly seaweed) [l Other aquatic animals — all aquaculture I Crustaceans — inland aquaculture
( FAO’ 2 O 2 O) B Crusiaceans — marine and coastal aquaculiure B Molluscs — all aquaculiure (mostly marine) [l Finfish — marine and coustal aguaculivre
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CANTHO UNIVERSITY

1. Tong quan nudi trong thuy san thé gidi

Céc loai sdn pham nudi thay san nam 2018 (FAO, 2020)  (ngan téh)

Loai san pham

Noi dia

Ca

Giap xac
Nhuyén thé
Cac loai khac
Nudi bién
Ca

Giap xac
Nhuyén thé
Cac loai khac

Chau Phi Chau My Chau A Chiu Au Chau Uc Thé gidi
(- CH Sip) (+ CH Sip)

1.893 1.213 47.719 508 6 51.339
1.893 1.139 43.406 508 5 46.951
0 /3 3.579 0 0 3.653
207 207
1 528 0 528
302 2.587 25.093 2.575 200 30.756
291 1.059 3.995 1.892 92 7.328
6 888 4.834 0 6 5.734
6 640 15.876 680 102 17.304
0 387 3 0 390
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2. Cac mo hinh nuoi trong thuy san

NUOI THUY SAN
k////A\\\\\\‘
DO MAN NudGc ngot LG -man
NHOM DT Giap xac  Nhuyén thé Rong-tao
o %%\
TIEN NUOIL LoNng Nu0|hd
MUC THAM CANH Quang Ban tham Tham Sleu tham
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2. Cac mo hinh nuoi trong thuy san

TABLE 8 E—
MAJOR SPECIES PRODUCED IN WORLD AQUACULTURE e
2010 2012 2014 2016 2018 2018 share
W ([percentage)
Finfish
Grass carp, Ctenopharyngodon idellus 4 213.1 4 590.9 5039.8 5444.5 5704.0 10.5
Silver carp, Hypophthalmichthys molitrix 3972.0 3 863.8 45754 4717.0 4788.5 8.8
Nile tilapia, Oreochromis niloticus 2657.7 3342.2 3758.4 4165.0 4 525.4 8.3
Common carp, Cyprinus carpio 3331.0 3 493.9 3 866.3 4 054.7 4189.5 7.7
Bighead carp, Hypophthalmichthys nobilis 2 496.9 2 646.4 2 957.6 3161.5 3 143.7 5.8
Catla, Catla catla 2 526.4 2 260.6 2 269.4 2 509.4 3041.3 5.6
Carassius spp. 2137.8 2 232.6 2511.9 2726.7 27723 5.1
Freshwater fishes nei,’ Osteichthyes 1 355.9 1857.4 1 983.5 2 582.0 2 545.1 4.7
7 \ . N - ? Atlantic salmon, Salmo salar 1 437.1 2074.4 2 348.1 2 247.3 2 435.9 4.5
Cac loai nuoi chu lLrC Striped catfish, Pangasianodon 1749.4 19854 20368 21917  2359.5 4.3
n nr = /s Zyn ? hypophfhafmus
tren the gldl le San Roho labeo, Labeo rohita 1133.2 1 566.0 1670.2 1842.7 2016.8 3.7
ILI-'dng hé ng ném trén Milkfish, Chanos chanos 808.6 943.3 1041.4 1194.8 1327.2 2.4
YA A Torpedo-shaped catfishes nei, Clarias spp. 343.3 540.8 867.0 961.7 1 245.3 2.3
1 trleu tan (FAO Tilapias nei, Oreochromis (=Tilapia) spp. 472.5 693.4 960.8 972.6  1030.0 1.9
2020) Crustaceans
Whiteleg shrimp, Penaeus vannamei 2 648.5 3 144.9 3595.7 4126.0 4 966.2 52.9

Red swamp crawfish, Procambarus clarkii 596.3 548.7 659.3 894.7 1711.3 18.2




CANTHO UNIVERSITY

Tac dong tiéu cuc cua NTTS

v Phu duGng va 6 nhiém hifu cd va vo
co tu thdc an va chat thai
Can kiét hay 6 nhiém nuGc ngam
Ton luu hoa chat
Man hda va suy thoai dat
Tan pha sinh canh, nguon Igi tu nhién
Anh hudng bd bién (x6i mon, bdi tu)
Dich bénh, ton that
Nhiém va suy thoai di truyén
RUi ro va ton that kinh té
Phan cach va mau thuan xa hoi
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CANTHO UNIVERSITY

Tac dong tiéu cuc cua nuobi
thuy san dén moi truong

bénh, vi sinh vat

Thirc an,
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3. Tro ngai, thach thirc trong NTTS

CANTHO UNIVERSITY
Tac dong tiéu cuc cua nudi thuy san dén moi truong
E3A Phyasical

=3 Nutrients, Dissolved
Organic Mattar

Particulate
Organic Matter

0 Animal Migrations

3 Human Impact

SEAGRASS
ECOSYSTEM

MANGROVE
ECOSYSTEM
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3. Tro ngai, thach thuc trong NTTS

Quang canh

Tac dong tiéu cuc cua ;

A= > > Ar Ban tham canh
nuoi thuy san den
moi truong

Tham canh




Sy Vvén Kién thrc Phuwong Nuwdc ngot

3. Trd ngai,
thach thirc
trong NTTS

- L  Lao don
Ha tang 5Ng

KINH TE - XA HOI

Lao déng B

Tw nhan
hdéa ngudn
loi

Méat hé tror
ve doi
song 8§

Phan tang

xa hoi Thdrc an

Méat an
ninh lwong
thwc N

Méat hé N P Nwdc ngot
sinh thai N

Mét da dang Bénh Tén lwu Méat sinh N
sinh hoc hoéa chat canh Q

¥ 2 3 N

. Anh Thoai Pha hé BOn Man .
(Primavera, 1998) | husne | | "eecs | | gm A N
MOI TRUGSNETU. edu. v




CANTHO UNIVERSITY

La su quan ly va bao ton cac
nguon tai nguyén thién nhién,
dinh hudng thay déi cong nghé va
thé ché nham thoa man nhu cau
thuc phdm clda con ngudi trong
hién tai va tuong lai.

Su phat trién bén

virng do nham

bao ton dat, nudc, ngudon gen

dong thuc vat, k
thoai moi trudng,

nong lam  suy
bhu hgp vé ky

thuat, hiéu qua ve

kKinh té va dudc

xa hoi chap nhan (FAO, 2001).

4. Nuoi trong thuy san bén virng

Nudi thuy san
bén virng
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v' Cai tién quy trinh ky thuat,
giam tac dong mdi trudng

v Ung dung cong nghé cao

v Ung dung cong nghé
thong tin va IoT

v' Thé ché&, chinh sach
v Tiéu chuan k¥ thudt
v' Trach nhiém

v An sinh dong vat

4. Nuoi trong thuy san bén virng

v SUr dung hagp ly tai nguyén

v Giam phat thai

v’ Bao ton nguon Igi, da dang
sinh hoc va sinh canh
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5. Xu hudng phat trién cua nudi trong thay san

CANTHO UNIVERSITY

1. Phat trién va rng dung cong nghé sinh hoc === __ =3 )@
= COng nghé glong Thuy san =
v Quan ly ca bd me (moi trudng, dinh dudng)
v' Cai thién di truyén va chat luong giong (gia

hda, chon loc; gibng dan tinh; da bdi; chuyén
gen...) tom the, su, TCX, ca hoi, ro phi...
= Dinh duBng va cong nghé thic an thuy san
= COng nghé vaccine
= COng nghé vi sinh (Probiotics, prebiotics,
synbiotics)
= Hgp chat chiét xuat sinh — hoa hoc (Bio-chemical
compounds) su’ dung trong nuoi thuy san

BIOINFORMATICS
IN AQUACULTURE
Principles and Methods :
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CANTHO UNIVERSITY

Advances in
i ati

s ~ ~ e “~ AQUACULTURE . I s
2. Ung dung cong nghé& nudi trong ENGINEERING .

thuy san tién tién e

Giai phap giam tac dong moéi truGng, giam _ c=vie

phat thai, s’ dung va tdi s’ dung tii ceae

nguyén hop Iy, gidm rui ro cho con ngudi S

v Cong nghé vat lieu mdi va hé thong nuoi

v Trang thiét bi (cho an, phan ¢, thu
hoach va bao quan sau thu hoach

v/ Thiét bi cam bién va hé thong quan trac

v Phat trién cdng nghé nudi hién dai

v COng nghé nang lugng tai tao U'ng dung
trong TS

—=5—>



‘ ';"::-"‘** Robotié"Fish Cages:
; - long nuou tu hanh

Thiét bi lan khong NgUGi lai DTX2 ROV hlen'
thi dudi nudc, gidm sat 16ng nudi dudi bién
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Hé thong nudi thuy san tuan hoan
Hé thong nudi thuy san tuan hoan cua
AKVA (Na Uy) va@i camera, hé thong cam
bi€n, tu dong diéu khién chat luong
nudc, may cho an tu dong su dung trong
nudi I6ng trén bién hodc trong dat lién

From single components - to complete sclutions
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Thiét bi bay khong nguoi lai (drone) cho phép quan ly cac trang trai, 10ng
nudi bién thdng qua viéc st dung cong nghé cam bién. Hon nita, may bay
khéng ngudi 18i cd thé phat video truc ti€p dé ngudi nudi kiém tra siic khoe
cua sinh vat nudi dudi nudc ma khong phai chiu bat ky rui ro nao.
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CANTHO UNIVERSITY

Thiét bi do va cam bién

La cac thi€t bi cam tay, hay lap dat trong cac
hé thong nubi nham ghi nhan cac thong so
chat lugng nudc nhu pH, DO, d® man, dd van
duc, chat doc tham chi do dugc nhip tim va
trao doi chat

v YSI: thiet bi cam bién cam tay, cong nghe

cho an tu déng va van chuyén ca.
v OxyGuard (Pan Mach): cam bién nhiét do,

oxy hoa tan, pH, CO2, TGP, d0 man... va hé e

théng gidm sat, diéu khién tu dong
v’ eFishery, s’ dung cam bién dé phat hién
muc do doi cua ca va cho chung an.
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CANTHO UNIVERSITY

Nuoi TS theo cong nghé Bioflocs

Ning suét (kg/ha/vu)
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Thirc &n Suc khi  Kiém Cai  Bioflocs
soat  thiéndi
bénh  truyén

Cac budc cai tién ky thuat va nang suat tom
nuoi theo thaoi gian (Sergio Nates, 2006)

Biofloc Technology

A Practical Guidebook

Yoram Avnimelech
Wick

Pevr De-Scheyver, Murio Eczrserccie
Dave Kabn, Andrew Ray, Nyon Taw

Rechnios WeitLD
MEALE LR
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Texas A&M University,
nang suat tom 8-9 kg/m3

Defined as macroaggregates - diatoms,
macroalgae, fecal pellets, exoskeleton,
remalns of dead organisms, bacteria,

3 protest and invertebrates.

i®| (Decamp, O., et al 2002)

8 ¥ As Natural Feed (filter feeders - L.




CANTHO UNIVERSITY

Nuoi thuy san theo cong nghé tuan hoan

r———

Nudi tém chan tréng tai [
Cong ty Crusta — DUc
(3-4kg/m?3)

® Nudi ca chinh, ca bon (90-120
kg/m3), ca tré phi (500kg/m3)
tai Ha Lan
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CANTHO UNIVERSITY

Nuoi két hop da loai — tuan hoan

Cac cong bo trén thé gioi:

Nuoi tom + ca mang + ca doi > tom daon
Nuoi tom + ca doi > tom don

Nuoi tom + hau + rong > tom daon g e )
Nudi tdm + rd phi > tdm don i, rr———
Nudi tdm + cua bién + rong > tém don ===
NuGi tom + ca + hau + rong > nudi don

N

MO hinh tom + ru’ng > tOm don

AN N N NN YR
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CANTHO UNIVERSITY

3. Ung dung cong nghé thong tin va IoT

Quan trac moi trudng va ghi nhan di liéu
Tu dong hda trong van hanh trai nuoi
(quan ly chat lugng nudc, phan cd, thu
hoach, cho an...)

Chan doan stic khoe, nhén dang ca thé
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5. Xu hudng phat trién cua nudi trong thuay san

CANTHO UNIVERSITY

= Tri tué nhan tao (Artificial intelligence - AI) ra quyét dinh

Al gilip phat hién cac vin dé dudi nudc (6 nhiém, siic khde, thiét hai
cong trinh nudi...) cdnh bdo ngudi nudi trudc khi xay ra thiét hai, ton
that. Ngusi nudi co thé dua giai phap, gui robot tu’ hanh dé khac phuc;
trong tucng lai, cac quyét dinh sé dugc thuc hién mot cach tu’ dong.

= Internet van vat (Internet of Thing - IoT)

IoT dugc sU dung thu thap d{ liéu, giam sat ca va moi trudng nudc, du
doan dich bénh (bang nhiéu loai phuong tién truyén thong). Kha nang
ghi nhan cac bién dong theo thdi gian trong hé thong nudi gitp viéc diéu
chinh kip thdi, cd hiéu qua nham lam giam ton thét.

www.ctu.edu.vn <



Al&IoT — AloT aquaculture

management systems

Intelligent unmanned aerial vechicle Wireless transmission system

Ll
Intelligent Intelligent fish
feeding  behavior monitoring Smart ROV
system and analysis

‘%"«
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Smart ROV
S

= Hé thdng tich hop AI va IoT co thé lién tuc thu thap théng tin vé tinh
trang suc khoe, hoat dong cua ca, ty I€ song cling nhu’ lugng thuc an du
thua

sor, underwater camer:
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CANTHO UNIVERSITY

4. Nuoi thuy san theo cac chirng nhan

Thuc hanh nudi thuy san tot hon BMP

BMP phan anh cac phuong phap kha thi nhat

vé mat ky thudt va kinh t&€ d& ddm bao sic

khde loai nubi, gidm thi€u tdc dong moi

trudng va han ché chi phi tai cac co sé nudi

trong thuy san.

v Chon vung nudi, nguon nudc st dung;

v Ky thuat phu hgp (mat do, thirc an);

v/ Phat trién hé thdng xu ly nudc thai gidm
thi€u & nhiém ngudn nudc (tudi tiéu, ao
lang, tri chat thai...)

Enwronmental —
BestManagementPractlces !
for Aquaculture=¢ 7

7 >
) Quy téc thuc hanh quan ly tot
h( omn cho nudi cd tra & Don

Phién ban 3.0
Théng 5, 2011
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CANTHO UNIVERSITY

Nuéi theo tiéu chuian G.A.P

GAP hoat dong nhu mot s6 tay hudng dan
thuc hanh cho cac nha san xuat nudi trong
thdy san nham dam bdo an toan thuc pham,
tdc dong moi trudng tdi thi€u, duy tri va bao
ton da dang sinh hoc, tuan thu cac yéu cau
V€ an sinh dong vat cling nhu si'c khoe va an
toan cua ngudi lao dong.
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5. Xu hudng phat trién cua nudi trong thuay san

CANTHO UNIVERSITY

Nuéi theo tiéu chuin BAP et
= Phat trién va chi'ng nhan bdi Lién minh nudi TS toan cau @ggaﬁggé;ure

= Cac tiéu chuan:
v/ Cong dong (sG hitu, tuan thu phap luat, quan hé cong
dong va ngudi lao dong)
v MOi trudng (bao vé moi trudng va da dang sinh hoc,
quan ly chat thai, bao vé nguon Igi ca tap; quan ly { @&

thic an, con giong tu’ nhién, quan ly hoa chat, nhién Practices

liéu an toan, dién tich nubi <50% tdng dién tich) X Processor 4
v An toan thuc pham (quan ly thubc, hoa chat, vi sinh, ::,Z’Ihm :

XU ly sau thu hoach) K Feed

bapcertification.org
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5. Xu hudng phat trién cua nudi trong thay san

CANTHO UNIVERSITY

5. An sinh dong vat (Fish welfare)

= |3 yéu to quan trong trong viéc xac dinh san xuat
va khai thac thuy san co trach nhiém; ciing la
mot yéu t0 quan trong khi danh gia chat lugng
cua san pham.

= Cac nha san xudt cd thé phan biét cac san pham
dam bao an sinh cao, dan dén danh tiéng san
pham dugc cai thién, kha nang ti€p can ro rang
hodc gia cao han cho cac thi trucng thich hop.

= Giup quan ly suc khoe dong vat thuy san nudi
hiéu qua hon
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