iy, Understanding feed types, intake and feeding behaviour in female
broodstock Penaeus monodon: effects on growth, tissue
composition, metabolomics and reproductive performance

Rombenso A, Coman G, Kakonyi S, Stratford C, Pushkar M, Kadel |, Mendonza-Porras O, Berry, S,
Truong H, Hoang T, Campbell D, Lee C, and Simon C.



@ CSIRO prawn broodstock research - background

(ﬂ Broodstock ﬂ

Hatchery

Growout -j
Juveniles
from farm

Polychaetes



@

Experimental system:

8 tanks of 10,000 L (3.6 m diam x 1 m; N=2)
Flow-through 4L/min = 50% water exchange daily
Water temperature = 29C

Salinity = 35 ppt

Photoperiod 14 h light: 10 h dark

Stocking density: 5 prawns/m2

Sex ratio: 1 female:1male

Initial weight: 78.5-120g

Maturation and reproduction - background

Conditioning period
30-60 days

l Ablation

Reproductive period
20-60 days



@ Reproductive performance assessment - background

Ovary stage 3.5 or 4 (Tan-Fermin and Pudadera 1989
y>tag (Tan-Fermin and Pudadera ) Individual spawning tanks

 100L
e Water flow 0.7L/min
* Water temperature 29C
» ‘ * Salinity 35 ppt
* 142 um nylon mesh
screen

* |f spawn —eggs and
nauplii collection

Measures

* Percentage of females that reached stage 3 and 4 ovary development

* Percentage of females that progressed from stage 3 to 4

* Percentage of days of the reproductive period in which females were at ovary stage 3 or higher
* Maximum ovarian stage reached by females in the reproductive period

* Percentage of females that spawned

* Number of spawnings per female

* Egg number per spawning



@ Modest replac

O Squid
M Live Polychaetes

INCLUSION LEVEL (%)

Dietary treatments

B Mussel

40 34
CONTROL COMMERCIAL
MOIST FEED

moist feeds is possible — Trial 1

B Commercial moist feed

34

COMMERCIAL
MOIST FEED +
CORDYCEPS

Cordyceps was added at 10g/kg

ement of fresh-frozen feeds with formulated

Conditioning period
Initial weight
78.5g

‘ 5.1g/week

Reproductive period
Initial weight
99.2g

‘ 2.5g/week

Reproductive period
final weight
108.8g



@ Similar ovarian development and spawning results

140
120
100
80
60
40

Nauplii numbers per hatching spawning (000's) % nauplii hatching per hatching spawning

W Control B Commercial moist feed B Commercial moist feed + Cordyceps

Conclusions:
Commercially available formulated moist feeds appear to be suitable at modest dietary inclusion
levels (16%)
Further research on more aggressive inclusion levels

Challenge: traditional feeding protocols
Cordyceps addition was not effective




Effects of housing (individual vs communal) and feeding ration on reproductive
performance during maturation period of broodstock P. monodon — Trial 2

Treatments:

1. Communal tank - Satiation — 30 animals/ 10m2 or 0.35 kg/m2

2. Individual housing - Satiation — 1 animal/ 0.1m2 or 0.01 kg/m?2

3. Individual housing - 50% of satiation — 1 animal/ 0.1m2 or 0.01 kg/m?2

Satiation Fed to satiation Fed to 50% of satiation

Communal Individual



@ Communal vs individual housing



@ Feed intake

Commercial Commercial



@

Stage O
Stage 0.5-1
Stage 1.5-2

Stage 2.5-3

Ovarian development

scoring

o

20

B Communal

40

W Half-satiation

60

MW Satiation

5000 Hepatopancreas key fatty acid
composition (mg/g lipid)

40.00
£
30.00
20.00
0.00
ARA
Conclusions:

* Feed intake appears to be as important as feed
quality in the context of reproductive outcomes

* All feed types were accepted by broodstock
prawns
* Polychaetes > squid > mussel >
commercial moist feed




Relevance of feeding live vs frozen vs no polychaetes on reproductive

performance of female broodstock
3
16 2.5
2
14 <2

=
N

=
o

Max Ovary Stage

N

N

0

Days prior to trial end on reaching

No Polychaetes Frozen polychaetes 1 Frozen polychaetes2 Frozen polychaetes3  Live polychaetes

Greg and Paul 2017



% Contribution of live polychaetes at the expense of squid on
reproductive performance — Trial 3

Experimental system same as trial 1

Dietary treatments:

* 100% Live polychaetes

e 75% live polychaetes + 25% fresh-frozen squid
 50% live polychaetes + 50% fresh-frozen squid
 100% fresh-frozen squid

Reproductive assessment same as trial 1



-

1.4
1.2

0.8
0.6
0.4
0.2

1.6
1.4
1.2

=

0.8
0.6
0.4
0.2

o

Reproductive performance N =

% of mature ovaries

a
d
ab
d
b a b
1 | * B

Number of maturation events

E100P W75P25S mW50P50S m100S

--'ﬁ

Number of spawning per female

100

80

Percentage to conversion

32



@ Haemolymph metabolomics

Conclusions:

Polychaetes surplus is inefficient

50% inclusion of live polychaetes as
good as 100%

No inclusion of live polychaetes

impaired reproductive
performance

Haemolymph metabolomics
provide insights in the context of
nutrition and breeding




@ rFeeding behaviour -

ongoing activities

Infrared Light Source

Hard drive

~

Raspberry pi

2



@ Focus on feed types

e Trial 1: Control animals from
Sarah’s husbandry intervention
trial

* Trial 2: Live vs frozen polychaetes

* Parameters:
* Time to notice the feed
e Time to make contact to the feed
* Number of interactions with the feed
e Time to consume feed ration

* Behaviours within 2 hours after
feeding



@ Trial 1 - Control animals from Sarah’s husbandry
intervention trial

Parameters Frozen polychaetes Frozen squid
1%t feeding event 2"d feeding event
(8am) (3pm)

Time to notice the feed




Place your bets



@ Trial 1 - Control animals from Sarah’s husbandry
intervention trial

Parameters Frozen polychaetes Frozen squid
1%t feeding event 2"d feeding event
(8am) (3pm)

Time to notice the feed 1.56 to 3.47 min 1.58 min to over 2 hrs




@ Trial 1 - Control animals from Sarah’s husbandry
intervention trial

Parameters Frozen polychaetes Frozen squid
1%t feeding event 2"d feeding event
(8am) (3pm)

Time to contact the feed from the time it was
added




@ Trial 1 - Control animals from Sarah’s husbandry
intervention trial

Parameters Frozen polychaetes Frozen squid
1%t feeding event 2"d feeding event
(8am) (3pm)
Time to contact the feed from the time it was 2.19t0 3.52 min 2.36 min to over 2 hrs

added




@ Trial 1 - Control animals from Sarah’s husbandry
intervention trial

Parameters Frozen polychaetes Frozen squid

1%t feeding event 2"d feeding event

(8am) (3pm)

Time to notice the feed 1.56 to 3.47 min 1.58 min to over 2 hrs
Time to contact the feed from the time it was 2.19t0 3.52 min 2.36 min to over 2 hrs
added
Time to contact the feed from the time it was 5to 23 sec 8to 17 sec
noticed
Number of feed interactions 2to4 1to 4
Time between feed interactions 13 sec to 32.48 min 7.10 to 18.10 min

Time to consume feed ration 43.34 to 55.34 min 36.50 t0 48.05 min




@ Trial 2 - Live vs frozen polychaetes

Differences between 15t (7:30am) and 2"? (2:30pm) feeding events

D
o

Time in minutes
N w
o o

. ﬁ
0 L —
Time to notice feed Time to contact the feed from the Time to contact the feed from the
time it was added time it was noticed

HLlive B Frozen



@

Trial 2 — Live
vs frozen
polychaetes

Animals consume all
frozen polychaetes
within 2 hrs of video
analysis

Time in minutes

Time in minutes

60

40

20

35
30
25
20
15
10

Ul

15t feeding event at 7:30 am

MW Live

p———

W Frozen

w
_

2"d feeding event at 2:30 pm

Time to notice feed

*

- e .

Time to contact the feed Time to contact the feed
from the time it was added from the time it was noticed



MORE INFO ON OUR WEBSITE:
https://research.csiro.au/aquaculture

Artur Rombenso
Artur.Rombenso@csiro.au



https://research.csiro.au/aquaculture
mailto:Artur.Rombenso@csiro.au
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