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ABSTRACT

The 322 specimens (9=198; J= 124) of J. dussumieri (Cuvier, 1930) were collected from commercial landing of
Karachi fish harbor and were used to determine the diet composition and variation in feeding habits of fish in relation
to size, sex and season. The gut content analysis showed that crustaceans (54.14%) were the primary food source
among which zooplanktons were dominant (24.49%) over shrimps (19.89) and crabs (18.35). The other food items
recorded in the gut contents were fishes (11.31%)), molluscs (4.09%) and miscellaneous digested matter (22.31%).
There was insignificant (P>0.05) variation in quantity and quality of consumed food with sex and size of the predator
fish, however there was significant (P<0.05) variation in feeding habits of fish during pre-monsoon, post-monsoon and
monsoon season. The highest percentage of empty stomachs was observed during pre-monsoon and S-W monsoon
seasons due to gonadal maturity and spawning activity. The GaSI of J. dussumieri ranged between 2.57 and 6.78
whereas H.S.I ranged between 0.89 and 4.83. The highest rate of cannibalism was observed during pre-monsoon and in
both sexes - females showed highest percentage of cannibalistic fish in their stomach.

Key words: Cannibalism, Gastro-somatic index, Hepato-somatic index, monsoon, spawning.

INTRODUCTION

The Johnius dussumieri (Cuvier, 1830) is marine teleost fish belonging to the group Perciformes and is one of
the dominant and commercially important species of family Scianidae. The J. dussumieri is commonly known as Sin
croaker and commercially harvested along the Indian and Pakistan coasts (Madhu et al., 2013). It is distributed in
Indo-pacific region extending from Pakistan to Andaman Coast (Froese and Pauly, 2012 and Madhu et al., 2013).

The food is not only an important source of energy but also induce the physiological and behavioral changes in
fish (Nikolsy, 1963). The qualitative and quantitative analysis of gut content of fish is important in estimation of
population dynamics, rate of growth, physiological condition (Lott, 1996) and different aspects of fish ecology
(Sivan and Radhakrishnan, 2011). The earlier studies revealed that feeding habits of a fish have significant effect on
morphological and anatomical structure of the alimentary canal (Kapoor, 1976 and Ojeda, 1986). The fishes with
carnivore mode of feeding have large oral cavity with sharp and pointed teeth to deal with variety of prey items,
whereas omnivore and herbivore fishes have small oral cavity with flat dentition facilitating the food grinding
(Lagler et al., 1977 and Sanderson et al., 1991).

Despite of great economic importance limited information is available on feeding habits of J. dussumieri and is
reported to be an active carnivore species feeding on benthic crustaceans, fishes, shrimps and prawns (Chacko,
1949). Some of the aspect of feeding biology of J. dussumieri has been reported earlier along the Indian coasts by
Venkataraman (1960), Suseelan and Nair (1969), Manojkumar (2011) and Venugopal et al. (2014). Recently the
feeding ecology of J. dussumieri has been reported from Iraqi waters by Mohammad and Abood (2019). There is no
information related to the biological parameters of J. dussumieri along Pakistan coast.

The present study is focused on the qualitative and quantitative analysis of diet composition of J. dussumieri
from coastal waters of Pakistan (Northern Arabian Sea) which can be further extended and used in management,
conservation and cultural activities.

MATERIALS AND METHODS

The 322 specimens of J. dussumieri (=198; J= 124) were collected monthly from commercial landing of
Karachi fish harbor. The length and weight of specimens were recorded in laboratory and then dissected to
determine sex and fullness of stomach visually and classified into different grades (full, 3/4", 1/2, 1/3", 1/4",
empty). The stomach was removed, measured and dissected to extract the contents. The food contents were sorted,
counted and identified to lowest possible taxon. The index of relative importance of prey (IRI) and absolute index
(Al) were calculated by using following formulas:
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IRI = (%F + %N)x %W
Al = %F + %N+ %W

The gastro-somatic index (GaSl), hepato-somatic index (% HSI), stomach fullness index (SFI) and cumulative
index (CV) were also determined to assess the variation in feeding intensity of fish with the following formulas:

GaSl= Gut weight/ Body weight x 100

HSI= Liver weight/ Body weight x100

CV= Number of empty stomach/ Total number of stomach observed x 100
SFI= Weight of stomach contents/Body weight-Weight of stomach

RESULTS

The J. dussumieri is an active carnivore fish have broad oral cavity and well developed teeth in upper jaw
whereas, lower jaw is provided with villiform teeth. The gut contents of J. dussumieri include crustaceans (54.14%),
fishes (11.31%), molluscs (4.09%) and miscellaneous digested matter (22.31%). Among crustaceans zooplanktons
were fairly abundant as compared to crabs (19.89%) and shrimps (24.49%) (Fig. 1)

Food in relation to sex of fish

In males of J. dussumieri the gut content Penaeus mondon was dominant with respect to %F (15.27), % IRI
(12.34) and % Al (10.80), mysids by % N (14.91), whereas miscellaneous digested matter was highest in terms of
%W (12.49). In females P. semisulcatus was dominant by %F (18.64%), %W (11.21%), and % Al (11.30), with
respect to %N Lucifer constituted highest number(13.84%) and with respect to relative importance of food items
(%IRI) fish parts were slightly more in number (11.23) (Table 1). One-way ANOVA showed insignificant variation
in diet composition of both sexes (P>0.05).

Food in relation to size of fish

In J. dussumieri the Portunus pelagicus was dominant by %F (14.68), %W (19.23) and %IRI (19.39), whereas
Lucifer was dominant by %N (18.94) and %Al (13.98) in fishes of 20-30 cm. In fishes of 31-40 cm the P. monodon
was dominant by %F (18.05),%W (18.63), %IRI (29.56) and %Al (15.49), however decapods larvae were also
greater in number (%N=19.17). Whereas, in specimens of 41-50 cm mysids constituted highest number by %N
(19.26) and %Al (10.71) and P. semisulcatus was dominant food item by %F (10.67), %W (12.97) and %IRI (15.53)
(Table 2). The variation in feeding habits of three size groups was found to be insignificant (P>0.05).

Food in relation to season

In J. dussumieri active feeding was observed during post-monsoon season (62.58%) whereas, poor in SW
(42.04%) and pre-monsoon (30%) seasons.

During pre-monsoon there was dominance of mysids by %F (12.39), P. monodon by %W (10.94) and %IRI
(13.28) and amphipods by %N (11.76) and %Al (10.40). In SW monsoon season there was dominance of Lucifer by
%N (17.82), Metapenaeus affinis by %F (15.34) and %Al (12.74) and miscellaneous digested matter by % W
(17.45) and % IRI (21.86). During post-monsoon season there was dominance of amphipods by %N (13.94), M.
monoceros by % W (12.84) and % IRI (24.78) and mysid by % F (16.52) and % Al (11.45). During NE monsoon P.
semisulcatus dominated over other food items in term of % F (17.92), % W (13.97), % IRI (30.34) and % Al
(14.08), miscellaneous digested matter was dominant by % N (16.71) as shown in Table 3. The variation in feeding
preference among all seasons was found to be significant (P<0.05) in J. dussumieri.

Cumulative index (CV) and Stomach fullness index

The mean value of empty stomachs was 58.11% and stomach fullness was 41.89%. The highest percentage of
cumulative index was observed in fishes of 41-50 cm (68.61%) during pre-monsoon (61.49%) and summer monsoon
season (63.69%) (Fig. 2).

Gastro-somatic (GasSl) and Hepato-somatic index (H.S.1)

The GasSl ranged between 3.16-5.68 with mean value of 4.42 in pooled, 4.33 in male and 4.12 in female fishes.
The higher values of GaSI were observed during December (5.68) in males and February (4.97) in females. The
hepato-somatic index was 1.22-4.94 with mean value of 3.45 in females, 2.71in males and 3.08 in pooled specimens
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respectively. The highest values of HSI has been observed during August (4.94) in females and during December
(3.78) in males (Fig.3).

Cannibalism

In J. dussumieri there were several events of cannibalism in fishes of all size groups but showed lowest
percentage in fishes of 31-40 cm (% IRI = 3.47) and highest in small sized fishes of 20-30 cm (% IRI = 8.86). The
females have greater percentage of cannibalistic fish in their stomach contents (% IRI = 4.19) than males (% IRI =
3.10). Seasonally the highest percentage of cannibalism was found during pre-monsoon season (% IRl = 8.92)
especially in March.

Table 1. Feeding intensity of males and females specimens of J. dussumieri.

Male Female
Food category %F %N %W  %IRI %Al  %F %N %W WIRI %Al
Fish
Cyprinus sp. 1.32 5.31 3.69 3.33 3.44 3.88 4.23 4.39 3.45 4.17
Johnius belangri 3.59 4.52 4.62 3.89 4.24 2.68 2.72 4.42 2.26 3.27
J. dussumieri 3.18 3.75 4.35 3.10 3.76 5.29 3.26 6.75 4.19 5.10
Trichiurus sp. 239 369 545 358 384 421 413 568 425 467
llishia sp. 3.79 3.68 4.25 3.09 3.91 6.33 3.87 7.21 5.26 5.80
Gerres sp. 7.17 4.29 8.86 7.19 6.77 4.88 5.11 5.21 4.84 5.07
Fish parts 10.49 6.59 9.3 11.42 8.79 9.78 7.30 8.67 11.23 8.58
Crustaceans
Shrimps
Penaeus monodon 15.27 6.53 7.61 12.34 10.80 5.21 4.26 4.74 3.90 4,74
P. semisulcatus 3.81 5.61 4.19 4.35 4.54 18.64 4.05 11.21 9.84 11.30
Metapenaeus
monoceros 7.21 5.61 3.95 4.67 5.59 4.21 4.31 4.32 3.51 4.28

Metapenaeus affinis 573 4.81 5.45 5.08 5.33 6.32 6.14 5.89 6.53 6.12
Crabs

Portunus pelagicus 5.38 4.48 6.36 5.39 5.41 2.62 4.48 3.92 3.10 3.67
Zooplanktons

Amphipod 3.45 6.81 3.45 4.29 4.57 3.62 4.16 3.37 2.71 3.71
Decapod larvae 4.39 7.81 2.65  3.99 4.95 8.42 782 429 6.45 6.84
Mysids 5.69 1491 339 895 8.00 6.23 9.62 6.38 1039 741
Lucifer 2.49 442 491 385 3.94 1.90 13.84 4.16 9.14 6.63
Molluscs

Cephalopods

Octopus sp. 0.68 0.92 2.25 0.44 1.28 0.38 1.15 1.58 0.34 1.04
Loligo sp. 1.54 1.06 278 0.71 1.79 0.19 1.12 2.09 0.39 1.13
Digested matter 1243 5.2 1249 1031 9.04 521  8.43 5.72 8.21 6.45

(F = frequency of occurrence, N = frequency of number, W = frequency of weight, IRI = index of relative importance and Al =
absolute index).
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20-30 cm 31-40 cm 41-50 cm
WEF  WwN O WW %IRRT WAl %WF %N W WIRI %Al WEF  WN W WIRT %Al
361 481 334 432 4359 480 300 416 380 4468 320 481 302 420 54
604 634 82 886 493 420 367 30 347 442 320 413 364 417 5.02
ichinr 487 37% 321 343 4462 28 328 37 220 320 493 321 681 389 3463
Hlizhig sp. 361 218 312 13 19 33 351 423 260 376 324 462 305 314 304
Gerres sp. 238 320 48 274 358 406 486 341 438 3.08 483 362 484 326 443
Mugil sp. 230 232 444 197 318 je4 280 436 0 238 343 457 320 476 280 418
Fish parts jen 463 8B40 678 634 893 473 313 640 604 023 807 736 1001 822
Crustaceans
Shrimps
Penaeus
monadon 623 728 330 671 430 1805 987 1843 2036 15490 486 391 3523 3460 447
P semiznfoatus. o2 362 233 2712 ild 384 448 430 344 4 1067 730 1297 1533 1034
MOHOCErps. 20 563 234 214 44 381 353 7128 434 49 347 403 500 350 420
M giffmis. 638 83 469 687 359 563 343 636 404 513 683 o971 724 1125 743
Crahs
Porfunug
pelagicus, 1468 6354 19023 1039 G847 432 236 654 280 441 542 447 621 484 5337
Zooplankton
Amphipod 363 692 854 1080 1003 4% 976 32 530 397 333 281 340 188 319
Decapod larvae 368 421 218 190 336 427 1917 420 242 3M 420 23 441 216 370
Mysid 321 3290 32 334 440 484 420 318 1155 1141 881 1926 406 1270 1071
Lucifer 33 1894 147 319 1393 708 394 63 467 314 452 464 5490 437 488
Cephalopods
Ociopus - - - - - 032 120 232 045 128 063 034 111 015 070
Loliga - - - - - - - - - - 03¢ 053 163 0230094
Digested matter 1091 746 802 1044 787 971 389 3 563 630 916 679 478 6.01-- 691
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Table, 3 Seasopal variation in feeding intensity of Jolnins dussumieri

Fre-Aonsoon (Mar-Apr) SW-Aonzoon (May-5ep) Post-Monzoon (Oct-Nov) KE-Aonzoon (Dec- Feb)
Food category  0F 09N 04T WIET 04d] WF 04N W IEI 09A1 WF  WN  WW IRl 1Al WF  WN 04T WGIET  0adl

Fizh

D,wnﬂﬁ%. 281 3 436 167 355 305 242 387 157 311 36% 400 467 2182 412 245 270 3R 152 208

i, RAD 643 202 &40 376 2BE 425 201 342 421 375 521 200 430 310 326 430 200 361
481 588 457 480 267 241 307 154 302 316 2ED 405 120 36T 286 2Bl 301 163 313
354 583 3E0 400 304 23540 483 204 37T LED 32B 474 133 344 481 271 31 163 3D
165 428 226 361 342 18% 410 141 315 203 254 418 LT 322 37RO 248 424 172 381
351 480 200 36l 384 350 545 2907 433 350 253 448 104 380 30F 388 3TE 202 35D
076 7T 681 068 - - - - - 578 742 D46 05 TS5 428 516 630 446 52
785 1004 1323 T3 £34 527 B0 E3T 30 ATD L4 RA3 1011 TER 431 S8R 534 413 544
435 £20 485 532 233 TAl 216 o041 231 £43 574 376 351 531 17902 735 1307 3034 1408
535 5Bl 554 5B3 0 5T RE3 642 772 A&4 TS 47D 1284 2470 081 T34 D085 RSl 1084 B34
27 54 635 57D 1534 £24 T3 1183 1274 £7R 743 EBE 7T RO 634 B24 fle LB T8l
365 580 350 427 533 B44 7T BB4 715 BBl BIZ O TE2 O BES T ATE 438 53R 352 sl

Zooplankions

_Amnhingd 624 1176 410 BRI 1040 481 506 322 266 436 466 1304 345 230 402 461 £33 60 400 556

Decgpediomae 245 432 381 370 453 243 £81 513 548 ATD 481 530 431 366 4080 311 £40 530 481 ATD

LMizid 1230 480 370 1234 440 57T 657 376 3B4 53T 1652 652 532 644 1145 B21 TIR 634 644 TN

Lucifer 580 483 371 3500 475 EED 1TED 471 1046 081 410 354 3BT 225 3BT 50R 514 441 355 i

Minllnzcs

Cephalopods

Octapis 152 145 361 100 210 - - - - - - - - - - - - - - -

Lalisn 182 160 206 101 216 - - - - - - - - - - - - - . -

Diigested

matter TA6  £43 348 430 571 115 427 1745 2186 1074 751 048 40 0§70 730 1006 1671 497 58 05]
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Fig. 1. Percent composition of food items in stomach of J. dussumieri.
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Fig. 2 Cumulative index and stomach fullness index of J. dussumieri.
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Fig.3. Seasonal variations in gastro-somatic and hepato-somatic index of J. dussumieri.
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DISCUSSION

The stomach contents analysis of the J. dussumieri revealed carnivore mode of feeding showing strong
preference toward crustaceans, such as zooplanktons, crabs and shrimps. Beside crustaceans the fishes also
constitute important diet source of sin croaker and were considered as secondary important diet source, whereas
molluscs constitute very small amount of gut contents and considered as incidental food source (Nikolsy, 1963).
Earlier studies carried out on feeding habits of J. dussumieri suggest that it is a carnivore species mainly feeds on
crustaceans like prawns, Acetes, stomatopods (Chacko, 1949; Bapat and Bal, 1952). The J. dussumieri from Cochin
coast of India has been reported to feed on crustaceans like Penaeid shrimps, Acetes, crabs and stomatopods and
also on fishes like Saurida, Nemipterus , Leiognathus and Cynoglossus (Venugopal et al., 2014). The Mohammad
and Abood (2019) from Iragi waters reported the J. dussumieri as carnivore species feeding mainly on shrimps
(77.4%), fishes (18.4%) and crabs (7.3%). The Piscivorous nature of J. dussumieri has also been documented
(Manojkumar, 2011).

Similarly the feeding habits of another species of family Scianidae i.e. Johnius carruta has been investigated
along Vishakhapatnam coast suggesting that sciaenids are benthic feeders and mostly feeds on crustaceans, fishes,
polychaetes and mollusc (Kumar, 2015). The diet composition of Johnius elonagatus investigated from Karachi
coast showed similar feeding pattern and mainly feeds on crustaceans and secondarily on fishes (Ajazuddin, 2001).

The feeding preference of fishes of different sex and size showed variation in term of percentage of occurrence
and number but these variations were not found to be significant. The males preferably feeds on P. mondon (%IRI
=12.34 and %Al =10.80), whereas females on P. semisulcatus (%Al =11.30) and fish parts (%IR1=11.23).The prey
size mostly increases with the increase in predator size to fulfill the high energy demand (Kamali, 2006). In J.
dussumieri fishes of 20-30 cm feeds on P. pelagicus (%IRI =19.39) and Lucifer (%Al =13.98), fishes of 31-40 cm
feeds on P. monodon (%IRI =29.5 and %Al =15.49), whereas, fishes of 41-50 cm feeds mainly on mysids (%IRI
=15.53) and P. semisulcatus (%Al =10.71). The other studies have also reported the variation in feeding strategy of
fish along with increase in body size (Ajazuddin, 2001; Kumar, 2015 and Qamar and Panhwar, 2015). The feeding
intensity of fish is dependent on gonadal development, stage of maturity and availability of food with respect to
environment (Kiran and Puttaiah, 2004). In J. dussumieri highest proportion of empty stomachs can be due the fast
rate of digestion and indicated by highest percentage of miscellaneous digested matter (Binod, 2000). Among both
sexes the females showed higher ratio of empty stomachs than males due to low feeding intensity during spawning
season (Morte et al., 2001 and Kumar, 2015).

Seasonally the higher proportion of empty stomachs was observed during pre-monsoon and SW monsoon due
to peak spawning activity which extends from March to July according to the present study. The peak values of
cumulative index was during May (65.33%) in females and June (76.34%) in males. The reduced feeding intensity
during monsoon season may be due to spawning, temperature fluctuation and low food availability (Baloch et al.,
2012). Another study on feeding biology of Megalaspis cordyla carried out from Karachi coast suggest the active
feeding during post-monsoon due to high food availability and poor feeding during monsoon due to spawning
activity (Qamar and Panhwar, 2015). The present study also observed the active feeding during post-monsoon
subjected to the increased food availability (Baloch et al., 2012).

The earlier studies reported J. dusuumieri to feed vigorously during September to October and March to May
and have low feeding intensity in other seasons (Suseelan and Nair, 1969). The Venugopal et al., (2014) from
Cochin coast reported the poor feeding intensity in J. dusuumieri in most of observed months except December to
January in females and April and September to November in males. Whereas Mohammad and Abood (2019) from
Iragi waters reported higher percentage of empty stomachs during October-April.

The hepato-somatic index and gonado-somatic index represent the feeding periodicity of fish and showed
higher values during the period of high feeding intensity but also dependant on seasonal cycle (Yang and Bauman,
2006). Among both sexes the gastro-somatic index of males was higher than females because of active feeding
showing highest percentage during December in males and February in females, whereas the hepato-somatic index
of females was higher than males showing highest percentage during August in females and December in males as
high fat and energy reserves are utilized during spawning seasons (Yang and Bauman, 2006). In the present study
several incidents of cannibalism were observed with highest percentage during pre-monsoon season due to high
calorific demand and poor feeding activity because of peak spawning activity (Di Beneditto, 2004 and 2007).The
earlier studies have not reported cannibalism in J. dussumieri (Suseelan and Nair, 1969)

Conclusion
The conclusion drawn from the present study is that J. dussumieri is active carnivore specie feeding mainly on
crustaceans like zooplanktons, crabs and shrimps and secondarily on fishes. There was insignificant variation
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(P>0.05) in feeding intensity of fish in relation to sex and size, however seasonal variations were found to be
significant (P<0.05). The feeding intensity was greatly reduced during SW monsoon and pre-monsoon seasons due
to high reproductive activity. The high feeding intensity during post-monsoon and NE monsoon represents the
increased food availability. The highest percentage of cannibalistic fish during pre-monsoon suggests the high
energy demand and low food availability.
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