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| wumber of imp/;g_l,/e%’r lines of tilapia have been

focusing on growth in extensive and semi-

Sive systems

rrelated response to selection in reproductive
fraits might be expected in selection for growth
&~ — Time of maturation

TS 1'"_..._--" e ;
=== — Fecundity

~— — Spawning frequency

* No studies on comparative reproductive traits of
Improved tilapia stocks

* No long term studies on breeding patterns in tilapia
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To compare the |n|t|al growth

“maturation and reproductive

pel formance of three selectively
proved Nile tilapia strains (GIFT,

Fishgen-selected & Philippine -

t o  Selected) and one locally adapted

h.i - - : =

%'.,‘.g strain (Chitralada) in low input pond

5 systems
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BPECific Objectives” j_;_
0 compare the growth rates of strains

)

sparate and communal stocking)

 evaluate traits of sexual maturation
during initial grow-out

-

$& 3. To evaluate initial reproductive parameters
=~ of broodstock following maturation

o _
*m.‘f-- 4, To carry out long term evaluation of

.'_*'l f -
e comparative reproductive performance of
£ o the four strains
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recent/y was almost ubiquitous in Thar aguaculture.,
1dered good performer

=y maintained strain in isolation for 18 years (~10
ge. ratlons) Good N, but no selection

: —7' (Genetically Improved Farmed Tilapia)

G7 from combined selection programme for growth (12-15%
genetic gain per generation, cumulative gains of 85%) on a

 — genetically variable base popu/at/on derived from 8 accessions

— Partially replaced Chitralada in Thai Aquaculture
— Obtained from Philippines and distributed by Thai NAGR/I
— Anecdotal evidence for late maturation

10/12/2004 Mair et al Reproduction in Tilapia Strains




—se/ect@d* J -

- /Qped by F/shgg:z Ltd. (Philippines) as female //ne for

e gehera tions of within family selection for growth with
2tic gains estimated at 18 - 50%

sed Iin commercial production as stand alone strain

b foodstock obtained from Philippines via AI'T

= ///ppme - selected
1 1 ; &g - ~ — Developed by FAC (Philippines) known as IDRC or FAST
P a—

‘ -j;;“ — Basic within family selection for growth (rotational mating)
'
? — 12 generation broodstock obtained from the Philippines
{ ﬁiﬁ — Genetic gains of 3.6% per generation (cumulative gain = 45%)
{--a-'%, — Some commercial production in the Philippines
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r replicated stocking (

- ~ ~ 1

rains separate) in half ponds, no

'~ % ) * N ¥ YV NI/ 9 / ‘-‘

|..r_- :

pirical ranking of weight gain among the strains was.

> P-S > GIFT = Chit
e

nder communal stocking of marked fish there were no

~ differences in survival or sex ratio but growth was ranked as
. ollows: 90
== = 80

ke FST5GIFTAY 5 p-SPCs chitt s 10

50 -
40 -
30
20 -
10 ~
0

° No significant differences
In GSI between strains

Weight gain (

Chit- Phil- GIFT Fishgen-
ralada Select Select
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Thread-like, colorless
Translucent, wider than above
Flesh color, still thin
Whitelyellowish, thickened, no milt

apparent when cut

Cream colored, thick and enlarged
Distended fully over length of visceral
cavity, milt evident if testis cut
White/slvery, milt runsfreely under

pressure

From Horstgen-Schwark and Langhdlz (1998)

o l_i 10/12/2004 Mair et al Reproduction in Tilapia Strains 8

"k



=

5

3
% of sampled fish

S

£
]
.
+—
%2]
L
(&)
@©
(]
£
©
Q
o
S
.-( CG
n
e
2]
=
Y
o
=S

o
|

| | Phil-
Chitralada Fishgenr GFT Phil- selected

selected selected
Strains

Separate (119 days) Communal (127 days)
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exual Haturat'i

' Stage (score) J——

Appearance of ovaries

No egg visible

< 20 eggsvisible, sze< 0.2 mm w
> 20 eggsvisible, sze< 0.2 mm
Eggsyellow, sze0.2—1.1 mm

Eggsydlow, size> 1.1 mm

Absorption of yolk material, egg white
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"maturation, staging«=sfemales™

G/ jater matdingz.
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0o Stage 5 @ Stage 5

W Stage 4 B Stage 4

[ Stage 3 O Stage 3

[ Stage 2 O Stage 2

m Stage 1 m Stage 1

£
[0
Pt
=
»
<
o
@
o
£
<
»
2
o
2o
o
E
[0}
n
—
o
ES

% of fish sampled in each strain

Chitralada Fishgen- GIFT
selected

Chitralada Fishgen- GIFT IDRC
selected

Strains

Separate (119 days)

Strains

Communal (127 days)
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Epoutctive city.

om grow out phase were stocked In hapas for
19 @ 180 days old

r 5 m= hapas per strain

s 4 \ B
_____:__3-‘.’ omales and 5 males per hapa ¢ &
.1 e e —

s=% Eqggs/ collected every 7 days

—
= = .'Il‘l-;-:_f.

L —_—

WL !"-'Spéwned females weighed, PIT tagged and returned

—

=

<% * Eggs weighed, counted and staged

: P Data collection continued long term (70 weeks)
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Spawning cycles of individual fish varied widely
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T
SpAwnINg frequency for SHAINS

MNa Siejrifficelne cifrerernces

- m—
— e ——

b = 0 n=77 n=61 n=65 n=73
Chitralada Fishgen GIFT Phil Selected
Selected
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;ﬁ ConneelfElveE fecunalfy \
_ ﬁ EOTE e U WeTglE lemale per spawing).

— il "
— i T

|
=
® n=386 n=287 n=347 n=268
0.00
Chitralada Fishgen Selected GIFT Phil. Selected
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(2¢)cfs USL, SpPa; 1)

e nN=386 n=287 n=347 n=2686
o 0.00
()
— Chitralada Fishgen Selected GIFT Phil. Selected
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Upon attaining :
sexual maturity:
females rapidly,
reach peak

fecundity Females remain at peak

total fecundity levels for a

period of 1-2 years. As

they age and grow egg

numbers per batch Eggs per batch may
increase whilst spawning continue to increase

frequency begins to but spawning
decrease frequency declines.

Total fecundity falls to
levels where it is
longer cost effective
to maintain the larger,
older broodstock

Fecundity

Female age (years)
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L4 Fecundity (per female) x age
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j"’“ H/gh variability between individuals
* Many different spawning patterns

* No indication that spawning frequency
correlated with relative fecundrty
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Chitralada

y = 0.0194x + 0.9183 y = 0.1559x + 0.4512
R? = 0.042 R? = 0.5665

e
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Fishgen-selected Phil-selected

y = 0.1347x + 0.5811 y = 0.0896x + 0.5221
R? = 0.4195 R? = 0.3667
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y =0.0019x +5.6139
R?=0.0024
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y = 0.0414x + 3.1382
R? = 0.2383

Weight gain
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y=1011.2x+ 31295
R%=0.0035

OO 0O N DB O
o O

o O

04
growth rate (g.day-1)
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red for different stages of eggs

/ e//ing Incubators for eggs

_ -' h/ng trays for hatchlings

o
- —_—
—
—-|-
.,_—

ge l/ar/ab/// ty between replicates

PO -No significant difference detecting between
strains over 2 month period
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tions that bOl'/?

-
-

ales and females are late maturing in

> lower relative fecundity than other strains

v, (ver female) increases with age but relative fecundity
constant

-

ar trend of changing spawning frequency or I1SI over time

-
-,.a.—
-

» Huge var/ab///ty in fecundity and I1S1 within and between
o= females

InE F..;No evidence for negative correlation of reproductive capacity
~and growth

* Production has not peaked by 680 days
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CorlclUsiegk) e

ronment plays % role in determining seed

y '-_ " ' =

Jotal evidence of late maturation and lower
idity of GIFT in commercial hatcheries partly
rted

Vo years would appear to be a minimum useful
ifespan for broodstock in this type of system

--_.e—4

= ;.fxpected Inverse relationship between growth and
— fecundity not seen indicating that correlated
J ;iﬁ “response may not be major factor

%;g& * Means of selecting regu/ar/y spawning individuals
a4 could dramatically improved efficiency of seed
“&%  production
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Grow a{-@_ﬁguaﬂﬁmﬂ""

max age difference o

Elo% on tanks a anaara aensities
"t.’5-6g at 3 per m=2

‘tbcking

_ _ ate half ponds (100m?) per strain (6 ponds)

own for 91 days with sampling (wt, SL & sex) every 21 days

_' _;-t-  fish (10%) sampled; 20 fish removed for determination of SM
= C': muna/ stocking
— Fish marked with combination of fin clip and CWT
-— - Stocked communally in a single 200 m= pond (with excess)
— Grown for 85 days with sampling at 21 days

— 25 fish per strain sampled, 20 fish removed for determination of
SM
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“Individual wt & SL of 30 fish

U

mple

(/ OUuiIK wit O

A

FISHGEN

20 fish sacrificed

. Stage Of maturatl'on FISHGEN

M~ Hepatosomatic index (HS1)

—
S

:__‘_- - — Gonadosomatic index (GS1)
;’i * Data management (growth)

— Corrections for sample bias
— Corrections for pond effects

». ok — Transformed if necessary COMMUNAL POND

i
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Si— Growth 1n: Sepanate stoeries

—m— Fishgen-
selected

= After correction
| FS>FAST>GIFT=Chit

* No significant
differences in sex

o ratio or survival 17 36 63
n'-r-':.- Days after stocking

g

L . e
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* Significant differences in ‘
growth parameters in
both raw and corrected

—e— Chitralada we Ig/? tr da ta

'l o LS > GIFT > FAST > Chit

selected

GIFT * FS>FAST & Chit (P>0.05)
DRC * GIFT > Chit (P>0.05)

* No significant

19 46 85 differences in sex ratio

Days after stocking
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pawWnINg| activity (Trom 180,625 eld)R

—e— Chitralada —=— Fishgen GIFT FAST

Number of eggs produced

Egg production: FAST=GIFT=Fishgen=Chitralada (P<0.05)
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—e— Chitralada

—m— Fishgen
GIFT
FAST

Number of eggs produced

Egg production: FAST>GIFT>Fishgen=Chitralada (P<0.05)
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v , P p——
AROT montialy means E

—— - _2‘.-—
Alilected by Ssuivivelroi - females

= A

4 e e N

' pawnings egg/Try no | fecundity fecundity
per month | per month | (eggs/fry per | (eggs/fry per|
= female) g female) ‘
ralada | 2280 | 12135 | 5527 5,726
| Fishgen- | 17.18 10557 | 629 5.385b.¢
¥ | selected
A |GIFT 2029 |10845 | 505° 5.09%°
FAST 17.00 | 9987 6442 6.950%0
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