Jfdfer<e oJgeorid ¢ B Yfus =07 gwifon A4 o=
G fAgoAs LT AN TP

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

A0 T ) e

) IDEDEDEDED

) ) ) ) ) )

) ) ) ) ) )

2O TS T ) ) ) 77 7))

exrrrmeor—r-ml

195, K030




Jifdfere g™ ¢ © MYUe ¥ deifon 2419 de=e G g
RETs AREe Tewa

Abstract

A study was carried out to find out the peak spawning season of five commercially
important marine fish species i.e. Reeve’s croaker (Chrysochir aureus), Silver pomfret
(Pampus argenteus), Bombay-duck (Harpadon nehereus), Indian mackerel (Rastrelliger
kanagurta) and Indian driftfish (Ariomma indicum). Hundred specimens of each species
were collected monthly from February 2019 to January 2020 from different fish landing
stations of Chattogram. Gonado Somatic Index (GSI) of all of the species was estimated
and gonadal histological analysis was caried out. The study showed that Chrysochir
aureus has two main breeding seasons ranging from April to June and November to
December. Pampus argenteus has a wide range of breeding season starting from March
and continues till August while in the month of April it showed highest GSI. Similarly,
Ariomma indicum and Rastrelliger kanagurta have showed long range of spawning
period. Ariomma indicum has a spawning period ranging from November to April where
peak spawning is at February, on the other hand Rastrelliger kanagurta normally spawns
from August to March which reached at its peak in February and March. GSI and
histological analysis of Harpadon nehereus showed that it has single spawning period
from February to March.

ot

FRASH AT FLASF THH T FTEEHT SR T IS 8 SATRFI | IH A TP
TRAREI IREFH 229, ofTe S ¢ AT LT T 205b-d> FHLIREH (A TRA (WG A
QAR 89.b8 o6 (V.51 OWH MY(USF AW CIEET O_MIH b.bo % (V. 5F I (G T TAMEHT
5¢.0¢ MO | AYUF A SR A NRIETS (@eTa AL A €0 TF | G=IGT TAFA BT
AT So FTFHIRP (@I AT A AWFFSIE  CTEEH M Te© TR

IO #fANT 7R -7 AR w60 SIS S#ATH FBIRATNA Ieesiioprsts | [l @oram s
S ST AR [ ¢ RibarTw I T ©R9H | @ e QIKCABIad WK ARR 89¢
aeifen WAy, o gwifen BefY, se Awifon FFel, q awifeor F3o ¢ Ib6a 7, ¢ Awifoxn IR, ev
Ao AYUF RIS ¢ wod ST *MNYF-RFFTR SN AYUF M| TR @ >
SRFAG SRR, FFTF @ Y FIHAN Y 2GRN @ (AT @Il | @ S8 w5
AN @ T ARAVFT @ AT TPATEAT SIS AWE AT AYUF T 7T &5t @
I TR (M9 ACR AT LI ¢ & wre e & ey STl |

AU T AW Y € FNFA TGW JIZA @ 2pHel e I@qelt wizites T 2 ©2-
THATCS AN F-79 T @O S ferea G T>IE ST A w8 ogwsfef | grror aft
Afae W WzRe ¥ e (Ban period) 8 IWIRE JF27 ST #Afei IR | o ©f2 A e
TNRWA @ AFIFWA RN ANIE AR FGR IRFPNE SR ABFSIER TAMER 0w A us
A Gfet G TEG, S, FEACN e ‘Reife e i a7 AW AYHF TR
A4 e (P et GSI (Gonado Somatic Index) @ ¢iHTele fREBTEe AT &7 S

2|Page



49 A A1 YU T & JIGAFT TBEGR [@elfe FAFOfe @32 A2 HE Rearions sv=ey @2
RS T AT 70= )
RakkLAICH
L CIRCRIIZE
A 6 TAFAR Q@ F! (A IONH doo Bre @FA gwfon wx fiferrsim wizzel T30 2=
Qe e qgeTE MYue WA du=" G fJfm siega e qanzl AyEe
TIPS Y. IGA S AR L= 9 GO TS RIS &1 &y 102 241 2o Gy fefx
SO ARl 2NARNFSIE ARINNE FH© G A R I 44T I»EH &) e
RS MR Ao T (AT ¢f6 d@fOrE T REWT AT 31 W ALIAT &) ARILFS ARA
EIISUGIEIGIE

S| AR (Chrysochir aureus)

2| TR (Pampus argenteus)

O | MG (Ariomma indicum)

81 @2el (Rastrelliger kanagurta)

€| 528! (Harpadon nehereus)

S, T, Reeve’s Croaker (Chrysochir aureus)

e Wﬁﬁ‘?"‘f-"ﬁ’m 8 LT 0O Bt afwaiex o3 “tew x| I AfdfSrFrei wR<e
(oM WICRA SITOITCRA N AR (5@-d) SOy8 A 8 HIFRAPT AR | JCSHANANCAT Tofpena
TSI SRPCE AACATA ARF [GRel| @ AR @G FBIHRAE (Crustaceans) 4w G 9294 @
AT S ARG A (A< wo GIFH. 20 AT

IRISRIL]
Order () . Perciformes
Family (¢i1a) . Sciaenidae
Genus (°1%) . Chrysochir
Species (&) . Chrysochir aureus

oa-d: SAeTCoATT WY

R. Ffem/geom, Silver Pomfret (Pampus argenteus)

R TP @ AU G WA GifAr RKeaw=ra wfewrar  goAvHr (ba-3) FREE afey ¢
AR AT TITCRI N (@& A2 A AR 67 SR | SA14Re® I =i <ieies
Fmye e (muddy bottom) W= Nemipterus 8 Leiognathus 8 NI AL =0
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I @ TR S o=gR 4y R Sevgndt Ctenophores 8 S+ 2iifa<sell (Zooplankton) &=e
IE AT ARITE BT NI AE® MG vo G, @ AF | IS FfS FFelT T B
ATpST FIS 7T AT

CIRIEGI]
Order (7<) . Perciformes
Family (¢ita) . Stromateidae
Genus () . Pampus
Species (Z@ife) : Pampus argenteus

o. =5, Indian Driftfish (4riomma indicum)

TFHIT 1 AGE 4t (Ba-0) T3 FBIRFE @G Sipfox siflzar™in ¢ T Wl @ T2 Jore ififere
Gefle @Rl WIRfA® 231 ICSTAAIET FACTAN @=L Q0-vo N, SEon Imyge wewme (muddy
substrates) @ NIz #1e I | TS (@ A<4=61 TARTR (pelagic) T AT @ Ay RETI LRI
AfAFe (Zooplankton) &9 FCF ACF | G G AT (seasonal migration) FC AMCF | AfRe©
S NRBF D e ¢ Gifl. 7 AP

IRISRIL]
Order (°) . Perciformes
Family (¢ifa) : Ariommatidae
Genus (91%) . Ariomma
Species (&) . Ariomma indicum
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8. wigell AR, Indian mackerel (Rastrelliger kanagurta)

AR Wz IfARTFSIER I I TR QREFSIE AT @ A 28T IS SN2 TR
I BIFRAT AR ICSMPANCR TAFANT AAE @ GGG (I AN @ 7 e T AR
(pelagic) =G weR@eId (schools) Rb=ed a1 [fen g @ @, e (gillnets), & 16
(trawl nets) @ XTSI (seines) ST TR @ FR SfRF AR o274 T 2 2AFITF SN A=GA
A Ty 8% GIfSN. 4@ =0T AT

ceffafRmrt
Order (°) . Perciformes
Family (¢ifa) . Scombridae
Genus (79) . Rastrelliger
Species (&) . Rastrelliger kanagurta

foq-8: isa SR

¢. 51281, Bombay-duck (Harpadon nehereus)

725! WE (ba@-¢) T ¢ AfEre o a3 AR LA TP SIS ©ee ¢ AR @ A2
ANSTN T ARG (= &1t (Set bag net) T MG A SATC Sl =1 271 AT =W @
WA ARS MG 8o GEIF. ¥ 2@ AT | IS SIG/BiET SR @ 5H eI 3B IeF AT
RIEGE ]

IRISRI]
Order (+%) . Aulopiformes
Family (¢ita) : Synodontidae
Genus (71%) . Harpadon
Species (&®1f®)  : Harpadon nehereus

5a-¢: 7B TR
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(Gonado Somatic Index) &S &I &= (xR [fow 0, e @32 CINITEH 86 S 2
@7 O THATe g3fs [Hifie 2o fofes waey fefe w31 23 432 A78Ie ©f FHATHIE AT T
27| fooeifes sita=els (Histological analysis) &« AR<SICS TIAT F© JRA FLACT AN 8 7T A=A
NG A8 TR ST So% TN G FLTH T 27 |

GSI (Gonado Somatic Index) JeT® HITRR (NHITTH ST A SIF AAFH SO A6 T2F |
T S]Ca STIICAY A T 30 2|

IS H o (S6)
GSI =----mmmmmmmm e X doo
R ©F (8G)

f&@sTe2 a7 JH I o NG HICRA CHICE AKABOR 96 A1 SATS; 7, I AG G
LTS I GSI @3 I FEH 20 ACE | SLfiR (@ AN @ 930 e N7 2eifon fGasrens =
R 20 AP, 1R AL @ AR AL e G RETC 1o Tt =)

Bg-b: TTRI IS F2a7 5@-9: W2 < 8 ST TG 7242

Histological #tII F4iEt:

Histological Analysis Jet®os @3f6 == fifsces apmfe w=e scea sy Awe Twew o= @
OIS B IR S I AT & 4GS I 97 ML e o ereeae [few
AT e wea oiF Rfew 7w el w19 Mo = A4 doe G N w1 789 211 @2
ST G TOYfAT ST T =CIS MICFION (AW, 6 SAGIF 19, 26 (2B, NIHISTSR

R Tgeiifs IRz 271 A @ FEFT flow chart 97 N 90 <& FCEI-
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Flow Chart: Step by step of Gonadal Histology Procedures for Fish Gonad Analysis

Fish Sample Collection

|

Collection and Recording of fish Gonad and Length-Weight

data

'

Preservation of fish Gonad (10% of Formalin Solution)

l

A small block of Gonad Tissue is taken to a cassette for

histological procedure

Histological Procedure 1%
Step Dehydration

1. 80% Ethanol Solution
(12 hour)
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¥
2. 95% Ethanol Solution

(1 hour)

Sample Cassette should be kept
in the solution

A 2

3. 95% Ethanol Solution
(1 hour)

v

4. 99% Ethanol Solution
(1 hour)

Y

5. 99% Ethanol Solution
(1 hour)

A 4

6. 99% Ethanol Solution
(1 hour)

v

7. Benzene-1 Solution
(1 hour)

h 4

8. Benzene-2 Solution
(1 hour)




Histological Procedure 2"
Step Waxing

1. Waxing-1

(40 minutes)

Sample will be kept In liquid wax in
the Machine Oven, (Temp 80-90°C

|

1. Waxing-2
(40 minutes)

1. Wax Freezing/Cooling
(3 Hour)

At Air Temp

Histological Procedure
3t Step Tissue
Sectioning/ Cutting

Preparation of Wax block
and Mounted with the
wooden block

|

Gonad Tissue Sectioning

Microtome

A\ 4

:

Tissue Ribbon put in Hot
water bath immediately

machine

Machine Hot water Bath

Collection of Tissue
Ribbon in the slide

|

Drying of Ribbon(Sample)
Slide in Hot Plate
(2-3) Hours

Temp: 45-50°C

Machine Hot Plate

A 4

Temp: 39-40°C

foa-b: ¢ )79 sectioning
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Histological Procedure
4™ Step: Staining
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1. Xylene-1
(5 Minutes)

"2

2. Xylene-2
(5 Minutes)

Y

3. 99% Ethanol Solution
(1 Minute)

v

4. 99% Ethanol Solution
(1 Minute)

A 4
5. 90% Ethanol Solution
(1 Minute)

A 4

6. 70% Ethanol Solution
(1 Minute)

v

7. Hematoxylene
(5 Minutes)

f5a-so: B3 Staining

\ 4

Washing 5 Minutes > With Slowly Running
v Tap water
8. Eosin
(7 Minutes)
A 4 . .
Washing 30 Seconds »| With Slowly Running
v Tap water

9. 70% Ethanol
(30 Seconds)
A 2

10. 90% Ethanol
30 ﬂinnndc\

A 4

11. 99% Ethanol
(30 Seconds)

v

12. 99% Ethanol
(30 Seconds)

A4

13. 99% Ethanol

(30 Seconds)
A 4

14. Xylene 1
(5 Minutes)

A 4

15. Xylene 2
(5 Minutes)
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S| ST (Chrysochir aureus)
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Monthly GSI variation of Chrysochir aureus
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B@-53: IZFA T Wied ToIfSfew fGasrens Miea oAfe

Te SR AR oA TR A9 WER eiees (Ovary/Testis) T 7247 . ©F
Histological ©2-82ffe sqrsfa (Microscopic) RTaaes ei-Rifa (/e b @32 Gerg (AF SACERA
AP wAfE7@ I Immature stage 99 (6a-d>o0) X @ Arew T axrer afew @32 Froww 6T
wigl-Afq7® a1 Developing stage (5@-38) @s @32 (F-g= @ Jrowe-foem™s WA Afze= I Mature
stage (5@->¢) &N sreat Trw, I AN S ST TR 4 AL G GO TRR & ©F L& G-
e @32 TCoRS- o |

B@-do: waAfdeiE o (gaz)  Ba-58: Wi weifssiz fow (Gobww)  oa-va: sifssrz fow (Rorm)
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R T (Pampus argenteus)

FeTHTAI TIRA I N T 72247 I O Gz ©2-Goffe [Keagel FF (2l W (@, Tl I
AT GIFTN (@ 271 SR b (ACF ¥F FCH o5 21T [go (Ba-sv) | o= afze o1 @ g A&
AR AGH SLH=A A AT

Monthly GSI variation of Pampus argenteus
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a-50: IZFIN FlEc AR AHAfSTET [Fesenz T sifes

To TEIPETE ARHAR Ffenar WE AW Ne™ G=iees (Ovary/Testis) TR AR FE ©F
Histological ©25-84e e~ (Microscopic) Rt oeban e @ik =@ PP
SAf7@ I Immature stage @9 f&% @R sfexr ¢ (Ba-d9)1 9ol W6 T wi«-#ifzee b
Developing stage (fo@-5b) @31 @32 @f2fe (A0 o196 K8 APPIR AfA7@ 31 Mature stage (f@-55)
o SMGRT AT, [ 261 FTA FRAGTHT AR 2o GIIT S (T SIS =13 et

foa-5q: weifRere fow (Tmifs)  fBa-sb: @ woifaste Box (316)  FBa-o: oifzerz fow (afee)
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O | NIt (Ariomma indicum)

TSB! AR I=F A T 2R I ©fF [Gasiens ©2-Goite Resad $ (el (o1(R @ T=F 93
ALY AT G FCACR; O R FCo7H-Af2e (f6a-20) | GINER Ndy @I e 7w fGrasrens s
Arex ¥, wie @AM AT @ T=F A% de=+ (Peak Spawning) 20 cF | Sraey, Afoca® i (=
SRS RIN G TICRA 2K 2T (NN GIAIR- 932 I 2w (T AT “AfFefee 2

Monthly GSI variation of Ariomma indicum
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5g-30: ILIAIN LB AZF TASIGF [FQeNZ WA oA 78+

SARMCE NAFBTAT ACRA IR MR =ices (Ovary/Testis) T41 7228 & ©F Histological ©25-
Toffe S (Microscopic) RCEe (F (A CITHFR T3 #1¥8 W37 Mk w97 91 Immature
stage @3 o QA @A o (Ba-xy) 9wl Twafe @3 Frowe-frma o1 wist-AfeE
Developing stage (fba-2%) @9 @32 wiRIfR-FgAH M1 A== I Mature stage (fba-29) @3 &%
ATSAT T, SR AIAFHTAT (R AL 2 G G- A7

Ba-xs: woifaerE o (@oF5)  fog-s%: ol weifetz fw (ArewR)  foa-vo: #ffez fow (@3mfy)
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81 91%et (Rastrelliger kanagurta)

SIZ ARA I ACH T AR FE O [Geereig ©2-8oire Reage 6 (el I (@, A9 A=A
AT G Y32 2R @32 ©f TI5FG (AT J6 2T [Kgo (5a-38) | AR 2 AT IR2 @ R AT
wLHaR PR AT | O @ AR AL e GO 0R @A (A AB| GRI@T S1Z= A=A T
SAfIBIeT® STy IRl FAITETS IR/t fog strenr T

Monthly GSI variation of Rastrelliger kanagurta

GSl value

O B N W b~ U1 O N
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—e— Male Mean GSI —e—Female Mean GSI

5@-38- IRZNM ST TR TSl sz MEg s

SRR, WL IR I N Ieed (Ovary/Testis) I3 3728R ¢ oK Histological ©25-841s
S (Microscopic) e afefst Mot wifie/® 1 Immature stage 99 (ba-2¢) f&x &
ATSAT AW Q=TT (T (ATF S 2T APPR 932 A A&-A4fF72 a1 Developing stage (Fa-2v)
@ #if3*® 91 Mature stage (f6@-29) 9% f& 2T iRl S, @FAE-AG T A7 I Mature
stage (ba-x9) @3 f& @ Area A7, [ 2o FC SN2 A=A A AGAF GIYH G @GR

i s .
35 - Fivn

] ‘ N \ (8
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']
- | Y E
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€| s128t (Harpadon nehereus)

3B AICRA 9 WO T AR FC O (G2 ©-CHiie [eadel e (3l I @, @ TR IR
@ AHE TN 2o wLxiazd I AE; oF ©f @ @FFAE-A (Fa-2b) | 9ISt 28! AR 8o
AT STy IRl TR FAFCAS FRIFIR O Ferrea #AfRefire 27

Monthly GSI variation of Harpadon nehereus
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5g- Sb: IRIN T3B! Wz Tfofes fGastens e s

AR, F2BT AT I MO s (Ovary/Testis) T 28R 3¢ O Histological ©25-Gofte
SqArFET (Microscopic) Tt af2e (e SIeERe #1¥8 J131 792 @#if3#/& 1 Immature stage 9%
% @ ot T (5@-29) | =TT FEFR (A SRR A3 M1 oidl-7f§7@ I Developing stage
(fPa-v0) @7 932 @FFAMH-TF T #fF#F I Mature stage (5@-0d) @7 f&x1 Arext 7, Wi 35
A=A 241 ST G FLE-A15 AB7|

Ba-x5: weifserE O (b)) oag-vo: it weifisia fow (R Ha-od: «ifFez & (315)
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