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1957: introduction of Oreochromis mossambica; starting
1978: introduction of O. niloticus ; scale-up

1983: introduction of O. aureus , began hybrid tilapia culture (O. aureus
4 X O. niloticus £ ) ; tilapia seed Industry set-up
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e 2000 to date: fast development with
mature seed production, compound feed,
pond transformation, processing tech, etc.;
export increases fast



o HAETHLIR Current status:
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Seed: find breed centers of all levels

(1)Over-winter tilapia farms

(2)Various culture modes: pond, cage, flowing water, reservoir,
Industrialized, etc..

(3)Specialized feed: brooders, seedlings, grow-out; floating/sinking,
floating feed increasing
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(5) Processing varieties: whole frozen, fillet, microwave food,
Instant food, etc.

(6) Logistic, cold chain: improved

(7) Socialized division of labor: seed rearing, seedling culture,
grow-out culture, harvest, transportation, etc.

(8) Cooperatives and associations
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R&D of industrial technology
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General idea

[ Tilapia industry chain } \
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[ Tech integration & assembly J
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[ Demonstration, extension, }
industrialized application




f‘(%‘zllzﬁﬁtapmtrri%ﬁ&ﬂfﬁ%#% Fine strain development @nass propagation

i( Kk B e 5@ B Healthy aquaculture of Iarge-@e tilapia
.
| C%{%T%%‘(Ei'ﬁ R R R&D of green & efficient formula@ed

‘Qﬁ%ﬁﬁ/ﬁﬁ*ﬁi?@j Set-up of disease prevention & contro] system

f}(%‘ M TH LT ZHE R&E&D of new processing tech )

| .\Fﬂjkﬁﬁééiﬁf‘éﬁ\%qzé@& Platform construction for tech 9economy info

i(%‘ EAFEWEWEE RS Tilapia quality traceability s@em
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'__7'I M Tilapia introduction in China

Fj Breed conservation & selective breeding
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NEW GIFT € X Sarotherodon melanotheron & &Pk GIFT tilapia

7% 4F 1 Red tilapia
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Selective breeding of GIFT tilapia: with 60 families introduced
from WFEFC, through evaluation of breeding performance,
morphological, genetic structure and multi-trait heritability, 80-
90 tamilies gained,; 10 with good culture performance and being
extended and applied in seed centers of all levels.
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Breeding tech: set-up of tilapia
breeding platform integrated
morphology determination,
molecular marker, quantitative
genetic statistic, and individual

physical identification techs

TEYHERXALFTRLE

Roadmap of GIFT tllapla family selection
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Extracteing genomic DNA

Cut by endonuclease

Denstiy gradient centrifugation in sucrose

Notch connection

First PCR

Magnetic bead enrichment

Second PCR

Carrier conjugation

Transforming competent cells

Screen positive clones

Sequencing

Brief Steps In
Microsatellites

Development
Ca=Ell



Locus GenBank accession number Primer sequence() Repetitive sequences Annealing temperature( ©)

PLO02 GU112857 F: CGGTTAGCTTCAGTCTGT (TG)qy 48
R: CTGCCATAAAGGTAGAAA

PLOO7 GU112858 F: AGCCAACACTAGCACCAT (TG)y; 50
R: GATGTGACTCGGGGTAAA

PLO15 GU112860 F: AAAGCACCCCTCCCAACA (TG4 48
R: CCAAAACAGCACGACCAG

PLO17 GU112861 F: TCAAAGTGGTCCTGTTCC (CA),; 50
R: CCGTGTCGTCCTTCAATA

PLO18 GU112862 F: CATCAAGGAGGAAGTGGC (CA) 62
R: TTGCTTTGTATTTGGGTC

PLO19 GU112863 F: CTCTGCTTCCATCTGCTG (TG)qg 58
R: CCCTGTGGGGATTCACTT

PL020 GU112864 F: GAGGGAAAAGGAGGAAAT (TG)y 58
R: TGACACCTACGTTGAGCC

PLO025 GU112865 F: AAACCGTGAACCTCCTGA (CA),, 48
R: GAGATGGGGTATTTTGGT

PLO29 GU112866 F: CGATCCAGCCAATCACAT (TG),,(GA), 48
R: CCCAGATAATCCCAAAGAG

PLO36 GU112867 F: CTAGTCATGGCATACAGA (TC),5(CA),, 48
R: GGAATACAAATCACAGCA

PLO48 GU112868 F: CCTCCTTGTCCTCCCTCA (TG),o 48
R: CAGCGGTTACACCACAGAC

PLO60 GU112869 F: GGGTTGGGATAGAGTAATA (TG),5(CA)g 52
R: CTGGTCCTCACGAGTTTG

PLO62 GU112870 F: GTGGAGGCAGACAGGTAG (CA),, 52
R: AAACAATCAGAACAGGAGG

PLO69 GU112871 F: AGTGAGATGAAGCTCTATGG (TG)4g 48
R: CGATTACAGCGTGGATTA

PLO75 GU112872 F: GGGTAAAAGGTCAAAGGT (CA),, 52
R

: CTCCAGCAAAATCAAAGA




Table 2 The genetic variability indices of fifteen microsatellite loci of four Tilapia

popul ations
Locus AL AJ XA AN |
A, H, H, PIC A, H, H, PIC A, H, H, PIC A, H, H, PIC
PLOO2 217 047 055 048 253 090 061 052 195 067 049 040 248 063 061 052
PLOO7 100 000 000 000 118 0.17 016 0.14 100 000 000 000 113 0.13 0.12 0.11
PLO15 130 027 024 020 107 0.07 0.07 0.06 1.03 0.03 0.03 003 123 0.21 0.19 0.17
PLO17 192 027 049 036 346 087 072 066 200 100 0.1 038 175 0.63 044 0.34
PLOI1S 1.31 0.27 0.24 021 130 0.27 0.24 0.20 2.49 0.53 0.61 052 200 1.00 0.51 0.38
PLOI9 100 000 000 000 134 023 026 0.22 100 000 000 000 149 0.25 034 028
PLO20 2.00 0.97 0.51 037 204 0.90 052 040 2.00 1.00 0.51 038 195 0.83 0.50 0.37
PLO25 187 053 047 036 354 063 073 068 143 030 030 025 215 0.9 055 043
PLO29 100 000 000 000 200 043 051 037 100 000 000 000 155 046 036 0.29
PLO36 200 100 0.51 038 183 070 046 035 200 100 0.51 038 197 0.88 050 037
PLO48  2.13 100 054 042 198 090 050 037 214 100 054 042 341 1.00 0.72 0.65
PLO60 200 100 0.51 038 275 080 065 057 200 100 0.51 038 385 0.88 0.76 0.67
PLO62 236 087 059 051 404 083 077 oM 283 100 066 057 272 0.79 065 0.56
PLOG9 147 007 033 027 195 023 049 042 1383 020 028 024 168 0.29 041 034
PLO75 147 033 033 027 130 0.07 024 020 143 037 030 025 113 0.3 0.12 0.11
Mean 167 047 035 028 215 0.53 046 039 1.71 054 035 028 203 0.60 045 037

AL: O. awreus population sampled from GFRI, AJ: Eg yptian Q nibticus population amped from GFRI, XA: O.

auwreus populaton ampled from FFRC AN: Egyptan O. nilaticus population sampled from FFRC.



Table 3 Genotypic equilibrium analysis of four Tilapia populations

Locus Group Multi-Group
AL AJ XA AN
PLOO2 0.1768 0.9%%¢% 0.0202 0.5487 0.958¢
PLOO7 - 1 = 1 1
PLO15 1 1 = 1 0.7222
PLO17 0.0147 09718 1 1 1
PLOI1S 1 1 0.0658 1 1
PLO19 - 0.5045 = 0.2324 0.0000
PLO20 1 1 1 1 1
PLO25 0.8703 0.0150 0.6735 1 0.1097
PLO29 - 0.3246 - 1 0.9070
PLO36 1 1 1 1 1
PLO4S 1 1 1 1 1
PLOE0 1 0.9832 1 0.969% 1
PLO6E2 1 0.8168 1 0.9706 1
PLOES 0.0001 0.0015 0.1547 0.1131 0.0000
PLO7S5 0.7468 0.0022 1 1 0.0299%
Multi-L ocus 1 0.9269 1 1 1

AL: O awsus population smpled from GFRI AJ. Ezyvptian O miorrus popolition =mpled fram GRI XA: O.
aweus popalation mmpled fram FFRC. AN Egvptian 0. niarruspopulation sampled fom FFRC.



Genetic analysis on the breeding groups of different
sources

6 breeding groups:

ZN: O. niloticus 99 strains cultured in Wuxi
GN: O. niloticus 99 strains cultured in Nanning
ZA: O. aureus 83 strains cultured in Wuxi

GA: O. aureus 83 strains cultured in Nanning
MN: O. niloticus 92 strains cultured in Nanning
XN: O.niloticus 88 strains cultured in Wuxi
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Microsatellites loci from NCBI

Locus

Primer Sequence

Tm(C)

Genebank No

UNH159
UNH190
UNH222
UNH846
UNH853
UNH874
UNH879
UNH896
UNH899
UNH906
UNH913
UNH914
UNH932
UNH933
UNH968
UNH971
UNH990
UNH995
UNH999

F-TTGTTTTAGGAGCTTCTTTTGTC
F: CGCGATCGAGCATTCTAA

F: CTCTAGCACACGTGCAT

F: TGGAGCAGCTTCTTCTACATCA
F: TAAAGCTCGTCCCCGTAACA
F:AGTAAAATGGGCGAACGTGT

F: GCATAAGGTGACTGGCTGGT

F: CCTCTGTCCCTCCATGTGTT
F:ACGTCACATGGAGGTGCTTA

F: AACATGCTTTCAGCCTTCGT

F: CAATGACTGTTTTTGTTCCTGTG
F: CAGCTTGTGGAAAGAAATACCA
F:AGCGCTAAATGAGCCAGTGT

F: GGGGTGAGGTGTTCACAGAT
F:ACTGCTCCTCCTGTGTCTGG
F:GGTGGGCAGTGTGTGTTTTT
F:GCCACAGGTGACCATGTTAG

F: CCAGCCCTCTGCATAAAGAC

F: TGCAAAGTCACAAATCCACAA

RIATATTCATCTGGATTTGGCTCTAA

R: TGTCTGCACGCGCTTTTGT

R: TAACAGGTGGGAACTCA

R: CACATGATGGAAGCCGTGTA
R: TGCGTCTCATCACTGTCTGC
R:TGAAGCTGGGAGTTTCCTGT
R: ACAAAGGGGTCCTGCAATTT
R: AGCCTGGCTTTAGAGGCAAT
R:GCTAGACCTCTGTCCCCTGA
R: TGAGCAAATCCCGTCCATA
R: GCTTTCTTGCACATGCAGTC
R: CCACGCACTTGTGGAAAATA
RITTCTTTAATGCCTGCCAGTG
R: GGGGCCTTAGTTTCACTTCA
R:TCTTGCTGCTTCTCTCCACA
R:TTTTCATCCAGGCCTCAGTT
R:GGTGTCTGATTGCACTGACG
R: GCAGCACAACCACAGTGCTA
R: CTCCCATTCATTACCCCAAA

62
58
55
62
57
58
58
61
61
60
61
58
60
62
62
57
60
61
60

G12311
G12342
G12373
G68185
G68189
G68202
G68206
G68214
G68216
(68220
(68225
G68226
(68238
G68239
G68257
G68259
G68270
G68274
G68278




Pictures of the amplified results
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Map of amplified results in locus UNH995



Genetic parameters in 25 microsatellites of 6 tilapia breeding groups

Populations ZN GN ZA GA MN XN
The mean effective number of alleles 2.46 2.99 2.20 2.43 3.23 2.76
The average polymorphism 0.4864 0.5827 0.4212 0.4626 0.6105 0.5417
information content
The average observed 0.7867 0.8160 0.7253 0.7587 0.7853 0.7720
heterozygosity

The average expected 0.5811 0.6572 0.5146 0.5441 0.6834 0.6229
heterozygosity




« UPGMA cluster map of 6 tilapia groups based on the Nei 's's
standard genetic distance value
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Comparitive analysis of growth variations among

four hybrid subgroups and their parental strains
Oreochromis niloticus (XX, EE strain)

XX strain:1988, Sudan
EE strain: 1999, Egypt, Ministry of Agriculture
Oreochromis aureus (ZZ, AA strain)

ZZ strain:1976, USA , Auburn University
AA strain: 1999, Egypt, Ministry of Agriculture

Hybridized combination Abbreviations
XX@xZZJT XZ
XXE& XAAS XA
EE® XZZ 8 EZ

EE® XAAS EA




Comparison of male ratio and growth performance in seven subgroups
of tilapia

5 _ CV of body Absolute growth Absolute growth ;
ubgroups Male ratio (%) weight(%) rate of body weight rate of standard Fullness (g/cm?)
(g/d) length (cm/d)

XZ 96.0 22.77 0.94%+0.21a 0.057+0.004 a 3.53+0.24a
EZ 98.0 27.06 0.85+£0.23 b 0.055+0.005 ac 3.48+0.29 a
EA 95.7 23.79 0.68£0.16 c 0.052+0.004 b 3.34+0.28b
XA 94.0 21.90 0.91+0.20 ab 0.05540.004 c 3.76£0.30 c
EE 66.0 28.99 0.63+0.18 ¢ 0.050%0.004 d 3.49+0.23a
XX 58.0 29.57 0.64+0.19¢c 0.049+0.005 d 3.59+0.44a
AA 52.0 26.33 0.46+0.12d 0.045+0.004 e 3.29+0.34b

eConclusion: Hybrids perform better than parental groups



Heterosis of body weight and morphometric traits in 4
hybridization combinations in tilapia

Strains Heterosis Body Total Standard Head Body Depth Caudal Caudal Body Width
Weight Length Length Length peduncle peduncle
length depth
XZ Hgyx 47.70 14.59 14.86 12.05 18.00 13.51 13.64 11.12
EZ Hgee 34.97 10.84 10.62 9.67 14.97 12.11 12.37 9.55
EA Hy, 26.17 9.07 8.90 11.15 11.72 591 12.18 8.33
Hgee 8.89 4.65 4.56 4.92 6.73 4.48 4.47 0.66
Hgaa 49.95 13.88 13.61 15.94 17.19 7.37 21.12 17.27
XA Hy, 66.28 15.03 15.45 14.24 23.03 12.98 22.91 19.66
Hgyx 42.92 10.69 11.22 8.47 15.11 12.71 15.38 11.41
Hgaa 98.78 19.73 20.01 20.65 32.13 14.29 31.47 29.23

eConclusion: Hybrid heterosis for male parent far higher than the female
parent.
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Auni tilapia selective breeding: pure line selection of Nile tilapia &
aureus tilapia, hybrid group selection; guarantee male rate, improve
growth & anti-disease abillity.
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NEW GIFT £ X Sarotherodon melanotheron & : high salt-tolerance
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NEW GIFT £ X Sarotherodon melanotheron 4 |

&® L5 520~255h KR FEE, 5~6"1H ]

12250058 LA b ot £ KA
Salinity: 20-25; >500g after 5-6 months
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Oreochromis mossambicus ¢ X O.hornu'r:&rﬁ%ﬁ"male rate of their first (F1) hybrid
generation almost 100%, 95% for mass production, suitable for brackish and salt
water area; 500g within 5-6 months



(2) pA T %, SFESHK

Fine breed expanding propagation and seed production techs

° E’Qﬁ“}j ;J}&}, 'lei % 77'% fL. Fine breed extension system construction.
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MOA tilapia genetic &
\_ breeding center
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Fine tilapia breed

farm of national

\_ level
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Seed farms of leading

aqgric enterprises
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Fine breed farm of provincial
levels & other smaller ones

\ /




e T WFGHA: BLTIEEEGTAALR
KIFALBEAR, 35T &9 AR £,
Ak 4R 3 2)96.6%, &I A Y TR;
R — B iE AT A X 6y T JE & FE B AR

 Industrialized seed production tech: artificial hatching tech
with flowing water, improved fertilization rate and hatching

rate, survival rate 96.6%, spawning period reduced by 7d,;

tilapia early-breeding tech system suitable for sub-tropical
areas.
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Farming tech. dvp’t
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Main tilapia farming model in China

B AFE 28 WIEFELF, 7o AP e pRE,
Tty E . RS e RRRIREE R RIEFREA R, Rl
N—F—ih, —FEWIE, ZFEZEHFRE; RIEFRE R, B
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Various farming models: Based on farming species, there are tilapia
monoculture, polyculcture with tilapia as the dominant species; Based on the
production cycle, there are one cycle per yr, two cycles per yr, three cycles per 2
yrs; Based on farming facilities, besides the common pond farming in Southern
part of China, indoor pond farming applying the geothermal in the Northern part
of China like Beijing.

Pond farming
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Pond area: 0.2-1.0 ha, water depth: 1.8-2.5m, separate
Inlet and outlet, 1-2 impeller aerator(s) with power of 1.5
Kw per pond

TilkL: R B, RIRFRIEMA AL A TR R

DU TRt B A DR
Feed: Seedling stage-natural planktons + commercial feed;
prow-out stage-sinking/pellet feeds or floating feeds



o BCEROR: JKFUAE. RIMRE .. AR B
HENLE .

Supporting tech.: water quality regulation; bottom
soll Improvement; aeration; auto-feeders, etc..

o FEE: —MK15000A TIAWILL L, &% IR
F, AJiE20000 Jr/E (1A Hi=15%)

Yield: 15000 kg/ha, while for high-density farming,
20000 kg/Mu
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High-yield and Efficiency Pond Grading Farming Model

- EKIECK
BL:3cm —\ B

5H R/

5X104fish/mu

12!@150%

— BW: 150}%
A 0.5/ FB/H
Table fish u 5000 fish/mu

o SR U5 ﬁﬁﬁiﬁﬁﬁz@Eﬁ_%mow\ﬁ/m@a

+Main principle: To make the carrying capacity of pond reach to around 1500 kg/mu

o B . AE 525007 P B

+Farming benefits: profits per mu-above 2500 RMB (403 US Dollars)



%= N B Indoor concrete pond



(3-2) MFEFr4HCage culture
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-20-40 -
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Commonly, cage for tilapia culture is small in size
with the area range of 20-40 m?

o KHVEFEEVRL

Floating feeds are adopted

4 2R
o FrEl: %

R s oGk

Characteristics: high-density and yield, easy to

harvest
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Characteristics of cage culture

o ABE MBI MHEFEBK
Relatively high input, risks, and profits

« AN
Land-saving

» PIREAT B S 5 KRG, FRAE X ORI 75 52 PR
If cages allocation Is too dense, the water quality may be
deteriorated; farming area and farming capacity are limited




IR} [B]Stocking time: 4~5H April-May
IS Stocking size: 0.1~0.2kg/Eindividual
IR % & Stocking density: 120~180Findividual/m’
E 2K FProduction per unit: 80 ~150kg/m’
FesaAEFaming benefits: 150,300 RMB/m’




[ =g

A 7K FEBAISE Reservoir B T PAEKENanning Xijin Reservoir

B —— .
e ——)

= = e . —— L L
i 4 B B

1

- .

Qinzhou City Xiaojiang Reservoir = MEZKEEYantan Reservoir



(3-3) KK FRsEEFUInland farming

model

fit 7= (8] Stocking time: 4~5 H April-May
RS Stocking size: 0.1~0.2kg/Eindividual
Ji 57 %% & Stocking density:
F FEMonoculture: 1200 ~2000/2/7 individual/mu
JEF7#Polyculture: 500 ~1000/2/7 individual/mu
#1757 7K F-Production per unit:
¥ FEMonoculture :1100~ 1600Kg/Ei
JeF=Polyculture: 500 ~800kg/ &
JEHE R A5 Farming benefits:
F FMonoculture : 1500 ~2500 6/
J&FEPolyculture :1200 ~20007c/H




TR [H Stocking time: 4~54 April- May
B Stocking size: 0.1~0.2kg/Eindividual
IR B Stocking density:
FFEMonoculture:1000 ~1500&/H individual/mu
B FEPolyculture:500 ~1000&/H individual/mu
=K ¥Production per unit:
FFEMonoculture: 1000~ 1500Kg/E mu
JEFEPolyculture: 500 ~800kg/E mu
FEHE M A Farming profits :
FFEMonoculture:1300 ~22007t/ 5 (RMB/mu)
JBFEPolyculture:1000 ~20007u/®H (RMB/mu)
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Characteristics of Inland Fisheries

o WAL, FFEMR. XK. FE

+

aHis

Low input and yield, low risks and benefits

- KB, BREZERRKIE

Good water quality, food quality and safety is ensured

* RFRFEIKIERIFIRE, FIFRIE

X IR A

Limited by conservation of farming water sources,

the farming areas are less
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= Reserv0|r Flow Water Farmlng
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E - HEK IR
Discharging ditch
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Characteristics of Flow-water Farming in Reservoir

¢ 7J<iﬂ%.1ﬁ%y EEJLQ'I‘“E
Low temperature, Slow growth

° ZE{) ‘:I%\ FZ:_;:I%\ H *«‘l%%ﬁ%—\ 522[:%
High-density, high-yield, high FCR and production cost

o FRVH XU 75 FE /K IRE IS B T

There should be a place for irrigation ditches pass through in
farming area
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Natural hot—sprlng flow water f_armlng
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Characteristics of natural hot-spring flow-water farming
o JKIFE/KFEILE . /KIEFEXE Good water quality, stable WT

Al Z A MNHAT REFTFHRHE
Overwinter safely and farming out of seasons
?%?Ef‘z‘)xm\ r= & & High-density and yield

o ﬁf@@?ﬁ &K igiz% Commercial fish have high
e I ond are suitable for long-distance

PH T B SRR 2 w56
Liuzhou YUJIALE Feed Co. Experiment Base
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Coollng water of power plant farmlng model

e P T/
LAY ]
y ‘WL

Bi%%%‘)ismckmgdensuty zoooo~1ooooo _
individual/mu \
¥ k EProduction per unit: 10000 ~50000kg/&imull

# R Farming benefits: 20000 ~800007t/ A RMB/MUS

B B e S5 FLiuzhou Power Plant Tilapia farm



§ (3-7) LKA Overwinter in
greenhouse ,.
fFéf,mCharaC

par —olver 10yrs

1 . rt/

Greenhouse | no be hi
3. 9t %%@ﬁ” Y , HiE BAMLE -
Aging-resistance plastlc m ne-can Iast 3 yrs Whlle common

e e W

membranes only can be useﬁ"forl e
4. %ﬂ%ﬁ*ﬁ%{’ﬂﬂ}(ﬁ E%%%I é%ﬂﬂiﬁ?\ S ===

Cover operatlerrls drffloult WhICh nee‘ﬁs more skillful workers to mstaI_L

Selle '_dS________
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Overwinter in greenhouse for grow-out tilapia
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Characterlstlcs {f._i}gh prcﬁts farmlng OUtioFs =

season balancmg the 'arket wp plgboa o
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water quality control is the key for high-efficient aquaculture

ISiEUL: FRAFETK, KGR ED JEf R
IR I <%E . Good water, good fish

PRAUEFR I KA B A8 7K B A 925 ) ZE RS it

Guarantee DO In water

7€ FHPSOBUR o 20 R AN i A A 0 o 7K ot 1A 422 ) B

FLF B . Use bottom modifier & beneficial microognism

1 S LA S — A RO A UK B TR

Aqua-ponics
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(3-8) FIEAESAPEXNIFHRIRAFEN ) o
poly-culture of tilapia & vannamel o
\) ] AY A —_—) A —_— TN ?E‘ = . ¥ e
AU, FUORE, SuokEsHEs.  x
mpEE | IR EE iR | PIEaErscE | FErE eV RINE
N CRITD CAFFITD (AFHRD | Gulan
& R IR AR
WA L AR A% W5 2800 Oy = URROHT - 1831 105 2564
EANN NN = S — 1.5
BEA T F2 5 XU R L.0
& AT LR H R ELO
s, Wizemge | 2800 Sy YRR 1822 97 2254
vt R 2.0
e 1 50%. LS
2800 — R T E3.5 1799 89 1966
2800 0 1846 0 1781
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2 75455 other poly-culture
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+Ei 18 Tilapia+ grass carp
+5E 25 % Tilapia+ mud crab scylla

+

H L% Tilapia+ Chinese turtle



(4) & 55 H feed & nutrition

s DR ZT G THRSIIGEE . TR T IE B35 & 5.
S ¥, Rk FEH. D E. @ Kby BoRN 2F5
?}‘\7‘}7}%%‘? RAREFFUNAF T 2R T A%
. Re e B AR A H RO BT, BT TS
Xfi%/f%ﬂ/"?ﬂi%ﬁ J R BRI

Data bank of tilapia nutrition index: absorb & digestion rate of
tilapia on dry matters, crude protein, energy, and amino acid in fish

meal, soybean meal, cottonseed, rapeseed, wheat, flour, corn, full-
fat rice bran, rice bran meal; set up data base on biological
utilization rate of tilapia on major feed materials



c QEZTISFHN AR FHEX: £
P A6 BIRER AL X, Bk T INRSFE R
AR (e RR. ARG ARE) £7F
EaFHPOERER, BERSTIEELE
KR B BARE R A2, AT IR fo 2 & A5
Fir K, BE @ ARG 4L Fa KPR o

Set up the balanced amino-acid mode of tilapia feed: solved utlizing
tech of exogenous EAA (Lys, methionine, threonine, etc.), improved
growth rate, reduced FRC, reduced fat level



oAk T B A HEAERIEC 5 improved feed formula for tilapia larvae

itial feed /
N

B B H Fprotein: 4O%~450)
Egg yolk Rl lipid: 8%~12%
Bk/KALE4) carbonhydra:
10%~12%
\_ / \_ /

PN T P B AR
KR E SR, XMETYIE N TSR
Z et A B AR KR EER] DA 110 % ~ 20 %.



RN T T2 Feed manufacture tech

AR T T E, WRBERG AR R .
B — ot el GBI e Wi HEoR 5l AT A

Later Enzyme-spraying

R L L TR % NN =L 4550 NN A ) s % NET R N

[ WaRs Phytase technology, Fatty liver disease resistance tech




NINFIFE Additives

& {EFERoborant :  TAEL R [F1K20% .
& = = FHoligochitosan : & B N INE N0.5%.
¢ ﬁﬁﬁﬁﬁiglycine betaine : 1& H. s I = 40.5%

& TR — S 485 M AR B A Calcium dihydrogen phosphate and
phosphate-solubilizing bacteria powder: 4351 50.75%F10.75%o0




@ i} &8 B¥thermostability enzyme : ¥s510.1%, 24K, I
TR RIS 17%.

& AL F A AT Acidifying agent and emulsifier : ¥510.3%
R AL 771 BT 3 2 (18 3 A KRN i vl sk g R

& EEEBE RS — S 45Phytic acid phosphorus and calcium
dihydrogen phosphate: 4371 790.03%410.4%H}, A 2R

£, TR R B

=]
HQA/
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(5) % F By 6t 70 Disease prevention & control

c O EmETRE: Br-TAERYNT ERAKERE,
& 35 A E 4 & (Trichodinella) 4z £ 4 £, mEMEA
Jo 5U4% 2 & (Streptococcus agalactiae). % X &2 B
(Aeromonas veronii). 444 78 & (Vibrio vulnificus). %t & A
% H (Aerococcus Viridans) &, &2 E P42 R 5m 5%,

o 2% & i (pathogenic bacteria) &g 5 &, X Z R b 455

FAFT AR, JFRE 40X 38 (drug sensitive test), =
7 v6 36 3.



o ) IL4m E M % J7 (Bacterial disease) ik 4] 5 A A 2357 £
2 A IER (2K A2 A E Aeromonas hydrophila . & /248 5
Edwardsiellaf=4% 3k & Streptococcus ) #9 ik &M H K, WA
ELISAF=PCR# AT H] B 2/ pe iz 46 X 7| &, 4> LIk
1iE o

o (M)%% 317 J5 35 #T4) (Streptococcus vaccine): At % 3E & —Bf 4k 3%
# (Duplex streptococcus) X 7& 95 v . A4 69 o JR 7 (oral) ¥ 3F & 44
AR GAEELETFRAFEREH, HLzAP EZ(IMmmune
protection rate) AAJ& & 4914 9% 3% = )86 %

e O¥ I & 4K 3 S F A % (pharmacokinetics): /& /KR =
(florfenicol) 5% M M AE T EBIKN R H FHR, B
S @ E= N



B EDIIE T X RARIH S Expert system

B R fRAT R  E B R & 1 2R A
BT IR S B R F RO, AL T
IR LRz 2%, WK T

diagnosis system M
, TR AR %
e FREE R B IR SR E RO, A
A3 M A % R i A R R R 112
Wr 7. WId R G n X AR A Wit AT
W, FRIE R E DT L




(6) MILEAETLZEWFH Processing tech
(6-1) FIEAIMT T ZHE RS Improved processing tech

¢ MARE VT FEEAFEAROEAR, BHE T HT &~ (pilot
production) ) F e/ KB T2 :

> KIS ARIPERAEH, 8 R IE % B F1CO(carbon monoxide) < ik 21 4
B8, B2 AR H R

> R BECOSMK, KEmEME, KEIEHELRE, Kih5), HxOoEERA
TN IRAS 5

> AFEAS T3 AR = 8] PR30 ~45min, AREREURCNLIR, 5 S22 35.6%, —
AMIKFE TR BEPFRL1302 %, A/ AR Z M TSRS kG,

> DR RO SR FRIEF5%LL

\




bloodletting

-L_,\_‘

B 3

slicing peeling buffing
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Fixih T HMNPTEE KBRS equipment

+
i)
g i 2
T S
BRI 2 g
W E
o —
ORI L
Cl0 & i

PoA AW ROk Rk E R A

% ARt R Bk B R A

|

KooK H 1~ 2 M

it 1%




gL AR —E AR R B E IR 7772 residue CO detecting method

gas chromatography

N y » A » A) \J # l:l ﬁﬁ\ﬁﬁ
& iR =R F0.16%-0. 56% 2 [l iyl
FRIMRHRZ (RSD) /NT458  oc CCUEIE
A
0 m FEFE L methane
Vil
N S Ly . L
& DB I COM € [R IS R 12 7E89% & FID #JMICH,
D . N
OFEITE

& COE MR MIPR 910 1 g /kg, W]

DL 2 e K



(6-2) WEF & I THAR
liquid-smoked tilapia fillet & i

O MR R T HERRFSHEMESHHES A TER
No (Smoke liquid impregnation and spraying)

> AR S R R R S AEEE T, A URAS A B

> 2K EE(benzopyrene) ik B & N0.67 1 g/kg, e T F E AR BE PR =
PR HE

& BN K PRI IR TR, fillPR 90.1 1 g/kg.




(6-3) WEATAEEF ORI I bacteria reducing treatment

B S0 72 A IR B A FA B 5

=

ih

a

ﬁ,‘

EALE

L%

¢ HZOZ(hydrogen peroxide) * {&El g/kg’ &\I\EEEH‘ I‘E—IJ5 min.
@ NaClO¥ i (sodium hypochlorite): &% 5100 mg/kg.

AL HRET[A]2 min

& ClO,: KRIEE150 mg/kg, ALFEES[E]10 min.
oS ME(chitosan): K2 g/kg, ALFE5 min.
& 54K (ozone): WS mo/kg, ALFEEFEIL0 min.



(6-4) K FALREERER RAmodified atmosphere packaging

& 3 B AR B KR SRR EE I TEARMYE, T

& o] e RS R A I B SR IR B2 1d A A, ElAR
2t 3 AR B P i 1) B A IE K 2~ 3% 5

& PRI A <18mg/kg, AR K A<
1 X105 cfu/g, FBiER& EFKIRME,




(6-5) FIEA N

LR AR EH

Processing waste comprehensive uti

%—EPLjT%ﬂIEﬁa il
v FH St R A

ization

¥ L2

- RS SR E

"R 3£ R (ground meat) .
:BIZ*, /

E V4

j

JZ ﬁl M AR R R (seasoner) K ETE TR A IR E
&85 77 (calcium dihydrogen di-L-aspartate) 557> i, 2

g AR T
et e, JF

22

B FE AR H 2R1290%0L F, H A
h T Z AN T E R

2

1)



(6-6) TR LM A%RE A F IF &R Nk T

(analysis on the flavor change of tilapia during freezing with

E-nose)

c LI EBARETURTREANRR LA G FELRN,
PCA 7 ik AeLDA 7 i3 85 545 398 7] T ) e 38, o 1] 49 24
HRFIAFEA

o RIEWF FHm AL FFAEF EE SN L RA A E AL
Y IE @ A Ay FTEEAE E Fe e T TAL, AERT BT Ak & R AR
g%, B ) 69 K42



(6-7) ¥ AF & B2 R T AR B9 %5 e L AT

Influencing mechanism of fishy smell substance in tilapia

)R B W B EELOX,. e 20 & G (hemoglobin). Fe?* & ¥ (ion) % ¥ JF
HREA & P AR, SFIL=FF R R YR T Ik S FELEY T Ak

, BEREW:

LOXAE A 209 % v T AE & 2R MR 09 R, LOXAEWALR & P =
4 8 (nonanal). T & (hexanal). 2,3-F —BA. 1-FMH-382. EXB. +—
A% 5 5 KM My i (volatile), HLEALOXXS ¥ JF & 2ok = 4 LA B K ¥ vh o



(7) J=%42TiE#H4k 2 Quality and safety
traceablllty system

(7-1) 4 /i A HIERE S5 L P K Data collection & treatment

P AR FAndrold F AL FMEAE R R ARG ITTFATF S
ﬁ . BHRERE. AAREF B TR T XEE R EER
i*4€€%%bﬁiﬁﬁuﬁﬁmmniuwﬁﬁmm€~é? A
By MAEEEFE. WK, E. B4 ER LN RE, NFEL
M KPR, FERKE, FEELETE, ARZTESRBEEREL
W BPARE N Auah B, TR XA 73 & RE R L REH
M2 & 89 I Ao

o



EFEERELERBBRAEX:

Production info collection & exchange
B P 3+ R F 2B client+ server

RGACE

s AL

GPRS

lelele

TG Se—» m
KERS 1

GPRS

e Ak 55w

B IR I R 2
PEAF N 2

IVAEEREE S

Bas, b AR PR
gt =R Thae



(7-2) £ LEAFRELLELEEEZPERRIKR
Quality safety info management & traceability tech in enterprises
TR "wir—ART Ak A ERE AT & E R SR R AT

Ko HEALLRNIKRAELZLEN R %, LmAfELU A
Y NIARBLETBIE AR AREN R R ES, &£
Fl—F& EALLAFRELEFEEWERLEE, 79
BUR B ZBHATFE LR NETAR204N “mfr—iR” &
AREH R EER. RAKXEM TR, ZRAERKIES
T &R =% g AL FelE AL KT



(7-3) £ HBRAELLZEXBZRRERBHEK
Quality info exchange and supervision traceability tech of production chain
BT BB A RS KT B IR EKSRAE
ZETTE P EARRRAGERRAT, GE6EZN0ETFoF
HEEREIL, AREEFE. A PR E. &8 % X
FREAE XS 7 @ SEAT BUR BB 1B A 89 R AT R Fe
BB TE, T T B AR G0



(7-4) REEHALIZEBRBIRNEK
Rapid identification tech of quality safety info

TR =% 215 SRR BRI, FHFAK
FRRBRERET L. RCARZRT "KEmE
B A% R RRBE TSR ER. %R KT
ATERABERFS (ZRBLXBEEMER) , XT
AR R 35 X & 15 & RE A LR —FH N Android & 48

AL T AL, SEIL AT A8 H



Freshwater Fisheries Research Center (FFRC),
Chinese Academy of Fishery Sciences (CAFS)




Thank you!
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