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scribed in 1822

916 - assigned subgenus Brachydanio
91 - Danio & Brachydanio synonymised

3 - Separated into Danio & Devario
ased on 38 morphological characters
Giant Danio

actually a Devario (D. Aequipinnatus)

| = >30 described species

ebyafrish Taxonomy
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pointing upwards

s of the family Cyprinidae

2 carps & minnows

s Very specious (>2000sp) family of fishes
Europe, Asia, Africa & North America
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D. chopradg]

Adapted from: Parichy, D.M. Current
Biology, 2003.
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= Focused in the Ganges & Brahmaputra river basins in north-
eastern India, Bangladesh & Nepal

= Confirmed sightings more widely over the Indian subcontinent
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yeratish Ecology - Distribution

3 major rivers -
yos RIVERS OF BANGLADESH ' Brahmaputra . ]amuna P

&\ (India)
G TR A

Meghna

Rivers & streams cover
some 5.8% total area of
the country

Monsoon Climate -

G & R , Annual flooding June to

Rt G, | October inundates about
SN VENAS N N -

i B S Forha Surface

Up to 4 metres of rain
annually - 80 % during
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~cology - habitat type

ate creates diverse wetland

streams, lc
> paddies, mangroy

ponds, ditches, floodplains,
amps

1s’, ‘baors’, “beels’, ‘jheels’

ort some 260 freshwater fish spec1es & 63
| species & an elaborate food web.

o Including zebrafish
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& ditches are home to
zebrafish

Cover a similar
area to rivers &
streams; 300,000
- 400,000
hectares (3,000 -
4,000 sq. km)
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Rice paddies are home to
| zebrafish

Name Danio derives from the Bengali
name ‘dhani’ meaning ‘of the rice field’
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BUVEAmMs are home to zebrafish
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Ish farms are home

to zebrafish
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Some of the
largest zebrafish
captured at
these sites
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1ish on commercial farms
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over 20 aquadtlit
species

Eichhornia crassipes,
Pistia stratiotes,
emna sp., Salvinia






Secchi Vegetative  Temp pH Conductivity Zebrafish Zebrafish
surface (@) (usS) Abundance fork length

cover (%) (mm) range
& (mean)
7.65 371 37 22-38
(93 C. lalia) (31)
7.73 534 20 28-35.5
(47 Esomus) (32.1)
6.99 242 25 20.5-27

(22 panchax) (23.3)

7.06 490 29 15-27
(12 panchax)  (20.9)

6.85 317 30 16-29.5
(279 Oryzias)  (21.1)

7.46 298 104 20.5-30.5
(41 Esomus) (27.4)

eld (still) ~4000 30 6.94 152 49 17-32
(>500 (24.4)
Esomus)
Small pond = 625 107 7 <1 30.5 7.53 221 38 29-40
subsistence (-) (33.3)

aquaculture (still)



The distribution and habitat preferences of the zebrafish in
Bangladesh: Journal of Fish Biology (2006) 69, 1435-1448

Tasie II. Environmental varables for each sampling site: Khulna District: [, ditch; 2, large artificial lake; 3. seasonally isolated arm of

a canal; 4, pond treated with lime and rotenone; 3, semi-natural pond: 6. natural ponds; 7, village pond; 8, Bhatiughata River; 9. isolated river

channel; 10, artificial pond; 11, isolated river channel; 12, irrigation channel; 13, isolated river channel. Mymensingh District: 14, cultivated

pond; 13, cultivated pond: 16, isolated pond; 17, isolated pond; 18, isolated pond: 19, Brahmaputra River: 20, Dhuno River; 21. old fish farm;
22, semi-natural pond; 23, ditch; 24, small semi-natural pond; 25, channcl: 26, creek

Danio rerio Secchi Ammonia or
logy Depth  depth Temperature ammonium Connection
Site abundance Locality Flow {cm) {cm) Substratum Vegelation =C) pH (mg!') Salinity with paddy Predators

0-0i 0
001 L
-1 04
0-1 02
-1 G2
0-1 a
0! 08
-1 06
-l 0
0-3 U}

i a4

0-i 04
0-1 02
001 06
001 6
001 06
041 06
001 06
001 04
001 04
001 04
001 04
0-01 04
0-01 0
01 0
0-01 0

Khulna Suli 80 31 Mud 20
Khuina Stili ({11] 92 Mud Yes 22
Khulna Suli 80 15 Mud 18-5
Khulna Suill 73 37 Mud 0
Khuina Stili i S0 Mud 175
Khulna Sull 35 35  Mud S 20
Khulna Still 83 37 Mud 18
Khuina Running 125 75 Mud 21-5
Khuina Sull 50 19 Mud 20
Khulna Still 7 64 Mud 205
Khuina Still 73 52 Mud 203
Khulna Sull 50 44 Mud 19
Khulna Stili 76 23 Mud 12
Mymensingh  Still 30 i6  Mud 20
Mymensingh Suli I5 15 Mud 20-3
Mymensingh  Sull 40 15 Mud 19-5
Mymensingh  Still 03 30 Mud 165
Mymensingh  Still 25 32 Mud 19
Mymensingh Running 200 197  Sandy Mud g 20
Mymensingh Running 130 46 Sandy Mud 2i
Mymensingh  Suii 30 12 Mud 22
Mymensingh  Stil! 96 it Mud 21
Mymensingh Sull 50 50 Maud 23
Mymensingh  Sull 63 Mud { 13
Mymensingh  Suill 75 Mud { i3
Mymensingh Running 20 Mud ‘e 30
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Sumn Oof zebrafish habitat
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d SUCCeSsSS

daytime - zebrafish amongst vegetation
dawn & dusk ‘skirted” between

5th Annuai nternational Zebraﬁéh
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Tmary of zebrafish
dbundance

ed fish of mixed sex & size

fish become confined to small water bodies (dry season)
presence of perennial ponds
here artificially rich sources of food occur

‘with the rains come new fishes’ - belief of local people
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IFE-HISTORY
naturation,
production & behaviour
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Vohrafish ife-history - growth

ected from a single site over a 12
ached 25mm & sexual maturity

5mm

ild fish in captivity mature at 23mm  (spence et

nparable to domesticated strains ([(23.1mm
e ) 2 24.9mm (femaleS)] (Eaton and Farley, 1974b)
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fish life-history - growth

aled adult zebrafish to be omnivorous:

eed on zooplankton, insects, some plant
(Spence et al, 2008)

portion of planktonic & terrestrial items
s zebrafish feed chiefly in the water column & at

NB - terminal oblique mouth pointing upwards

5th Annual International Zebrafish
Husbandry Meeting



| ishLife-history - growth

we collected fish up to 40mm in length
an might be expected from an annual fish

ontaining e ova collected in January

outside the typical spawr

g period

viduals survive to a 2" season, different cohorts?

generally regarded as an annual species

= Otolith study required to establish age class structure
of different populations

5th Annual International Zebrafish
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Aafis

e

/o 1 Life-history

roduction

= Paucity of information on reproductive strategies of
wild zebrafish

@ fish observed with mature gametes at differing times of
the year suggests spawning may not be cued by season
alone, but may also be dependent on food availability,
which is likely to co-vary with season

@ daily, semi lunar or lunar cycles are then often expressed
once spawning has been initiated

= observed in the lab & in the wild

B Spawning easily entrained to a ® . "
short period at dawn Ae

5th Annual International Zebrafish o

Husbandry Meeting




Zeprdafish Life-history -
EpYoduction and behaviour

riour in wild fish appears similar to
mesticated strains

oup spa

males actively purs ng females up & down the water
lumn before diving to the substratum to spawn

anding subtleties of behaviour in group
1ing species is notoriously difficult

Not always random

5th Annual International Zebrafish
Husbandry Meeting



Zepyafish Life-history -
eproduction and behaviour
riments reveal a lek-like mating system

rritories but non-territorial males
k in co ) o to fertilisation events

s shown to be choos
position sites
1ising offspring survival

on used to establish
intain dominance
* physical and threat displays

Q [Ic

* size dependent

= not sex specific

5th Annual International Zebrafish
Husbandry Meeting



/ebrafish Life
YWoduction and
Dominance hierarchies

m Resource centered

11STOory -

1aVIOUY

= not just spawning sites
= food
= shelter

—
X
S
Q
o)
©
et
=
o
S
©
o

m Rank determines life-
time success

= Higher social rank

= reproductive success

Females

Paull GC, Filby AL, Giddins HG, Coe TS, Hamilton PB, Tyler
CR . Dominance hierarchies in zebrafish (Danio rerio) and

their relationship with reproductive success. Zebrafish
2010 Mar;7(1):109-17.
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rehavioural

yractices in the lab!

\ //" W e & anl g /'" o~ 7 ”~ /“ N £ (
Dominance hierarchies &

Hldndagement

corticotropin-releasing hormone ; interfeukin 1 beta {if1b)
* H w

-~

n

o

Fold increase in expression

Therefore, must
Pominant. Subordinate consider physical &
Dominant Subordinate Dominant Subordinate SOCial enViI‘Onment

Dominant  Subordinate 5th Annual International Zebrafish when housing zebrafish
Husbandry Meeting

Change in wet weight over 5 days (%)
*



sSummary

abitat of zebrafish is extremely rich -

Env1ronmenta1 r'equn‘ements —— Water quality management
Prey selection and diet — Feeding practices
Reproductive biology —— Spawning techniques
Dominance Behaviour —— Behavioural management
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