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Abstract

A comprehensive siudy on the fsherdes aspect was done in the Sylhe basin, Bangladish
during 1994 through 1998, Maximum Gskiog clfart was engaged in the porod of April o
Seprember while the bulk cawch came during the Seprember-January, when less efforn was
exerted, Eorbs comprised 19%, catfishes 15% and major camps 16% of the mml catch,
Chatks bref, 0 three years pile, showed the highest fish production. Nine types of nets,
four vpis of books and fve iypes of taps were found in opendon in the basin. The
bighest daily mcan catch was mecorded 1o gher fold (263 kgfday) and the lowest 1o the
ehandi jof (1.5 kpiday). Bekumds jal was the most effecient (089 ky'man'h) while chandi fal
wus the worsy (0012 kpdmanh) gear. Gill pen feeh fel) seems to be the best selective gear,
Acmal carch'effort always semaioed less than the prosected cacch/effort Maxtmom
woonamic paint of effort Lies aroand 7.0 mandave®m’ and the fishery is praduslly moving
vvwards over-fishing. Income of professional fishermen was comparacively high than thar
of non-professional subsistence groups,

Koy worills: Openwsiter fishery, Gears, Species compasition, Socio-ecomnmics

Introduction

Inland open warer resources of Bangladesh provides abour 52% {excluding river and
the Kaprai lake) of el annual fish production (BFRSS 1993-94). Fish harvests are
graduwally declining and species composition changing rapidly due to gradual alterations
of open water bodies. Among the open water resources rivers haors, heels and floodplains
hold a remarkable position. Sylhet-Mymensingh basin is the largest naral depression
(62,106 ha) in the country occupving approximately 15.6% of the inland open water area
and38.28% of the twtal beels (FAP-6 1993% Sylhet basin in the nomh-east region ha a
unigue fish species diversity, which is quite different from the sther basins. Hills and
depressions make an arractive and unigue topography. In the rasiny sesson, early fash
flond comes from the neighborng Meghalva (hilly) aress of India. Flood period extends
from the months of April through September with mean precipitation of 130-450
mmmonth.
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It is a bowl shaped depression. Almost entire land arez in this basin is abour 8 m
below the high food level, Depression comprises abour 253% of the wotal land, 55% are
sedsonal areas and rest 20% is alluvial farms, terraces, upland arcas, efc.

TWo=monsoon alr movement governs the climare of the region. The most imporant
is wer southwest monsoon, which extends from June o September and the other is diy
nartheast monseon, which extends from December to Macch (FAP-6 1993), Fishing
parrerns ave mainly based on the seasonal rainGll A svstematic survey work wis dope 1o
understand the seasonal fshing patierns, gears, and Gsh species carch composition and
fishermen's socio-economics in this reging.

Materials and methods

Drata were collected for four vears during 1994 w 19935 Fish harvest do wers
collected from fsh luoding centers of 12 randomly selected different beels covering the
cntire area of Syther division, Pre-ested guestionnaires were used to collect data. Dara
were collected ar fortnight smtervals, Fishers were interviewed to know their present
day’s catch and their previous day’s fishing activides in this area, Generaliv, 8-10 of the
potential fishers was interviewed from each lunding center. As none of the respondenis
maintained; the records of previous day's fishing, expenses, catch and earnings, dars
were based on the memory of the respondent fisherman. While the weight of present
day™s carch was taken in g by a pan bulance snd grouped sccording o habitar and closcly
related species, Since time of the day for the survey varied from six O'clock in the
moming o often eight O'clock ac night, the selection of fisherman was random.
Informacion were collected for weighe of the caech, gear wype time spent for fishing,
species composition, number of fishers involved, expenses, income, eic, Tn general at
leasy owo rvpes of gesr were used in any given month hence, information about the
exploitation of @ wide variery of fish were obrained. Fishers of Sylhet basin used a variety
of fishing method on any given day. Therefore, fishers selected for interviews were
representative w the relative propoction of different tvpes of gear emploved,

Fish production was estimared from nine sampled beels of different micro-ecological
categories, Monthly fish carch was estimated by physically monitoring the daily random
carch, while annual catch was estimared by summing the monthly carches. Catch/ha of
el was computed by dividing the summarion of total annual catch by the dry season
area of the el

Daily incomes (DI} of fishers were caloulated by using the following formaula
{IRBUCT 1994),

CeEwsY
| | B ————

M

Where, I = daily income in Tk, & = mixed carch in kgfisher/'day, F = number of
possible fishing days/month, 77 = value in Tk. kg of mixed cutch, and M = 30 days.
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The weight of the carch from cach type of gear was taken & 3 whole without
segregation inte different species of fish harvested, as fishers were anxious 1o sell their
catch in the closest landing centes or market within the shortest possible time.

In this estimation, the chapges in fishing effort due w weather condition (bad or
good), taxes or toll (high or less) were reflected by the average nuber (incresse of
decrease) of fisher engaged in the basin per day racher than the aumber of possible
fishing days/month.

Catch per unit effort (CPUE) estimates measured in kg'fsher/day and were based on
the same formightly intervicw used to calculate vield. For comparative purposes, CPUE
was estimated frem the wal catch of different typet of net of the parucular area
(IRBUCD [9%4).

G*F

CPUE = -eeeemmees -

Lep

Where, CPUE = daily catch in kg/fisherman, © = catch in kg/net'day, FF = number
of possible fishing days/month, M= 30 days, and [' = participant fishermen/net.

Water quality monitoring: Sub-surface (0.2 m) water samples were analvzed at the site
once in a month fom Beri bl of Moulavibazar in 199 and Medol besl of Hompur,
Sylhet region in 1997, Water temperature, dissolved oxygen and free carbandioxide
content, pH, nitrite-nitogen, ammenia-nitrogen, total hardness and alkalinity were
analveed during January through December with a HACH water kit (model FF-2).

Prata analyses: Since the primary purpese of this study was to establish a baseline data
of Svlher basin fishery, much of the analysis is descriptive and some inferences were
drawn from these. CPUE, monthly and annual fish vields have been caleulated to
describe the seasonal pamerns of the fishery,

Fesulis and discussion

Driverse fishing activities were observed depending on the season (Table 1), Though
fishing continued wear round in the Sylhet basin vet it has cermin sndfor definite
harvesting pericd. Based on the volume of fish harvest, fish wrading, rainfall, etc, fishing
preriod was classified as monsoon, pre-harvesting, harvesting, post-harvesting and lean
periods. Harvesting depended on several criteria, such as, availability of fish, depth of
water, rainfall, erc. The period was found flexible. Harvesting rime in upland depressions
was earlier than the lowland deeper areus. Harvesting and pre-harvesting periods ran
simultanecusly in different micro-geographical zones. The frequency of flash food,
volume of harvest and the numbers of operating fishing gears were higher during the
rainy season. Maximum fishing effort was engaged doring that time but carch was not
muzcirmurm (Table 1)
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Tahle 1, Genesalized fiching char of che deals of Svlher bagin, Bangladesh

Dreseription Feriads
Flood Fre- Harvesting Past- Leun
harvesiing harvesting

Calendar meonths April- Aupguse- Seprernbes- December- February-

Seprember Movernber Januury February Apnil
Flooded area (%) &- 140 40-Ell 2040 LR B2
(hperating  fishing High High Few Fey Minamemn
LEARS (mos. )
Volume of fish High High Higliesa Sinimuin Fow
harvess
Engged fishing iy &l 4i il l
effior (%)
Freguency of ftash  Vervhigh  Accidenial il Wil Agcidenial
flond
Macketing poinis Fish ghat Road side  Near thebeel  Memr the beo! Ruad side
Bain fall (mm) 4450 52001 (-5} g-Xi S 3000

Avgust-November was identified as the pre-harvesting period. In thar time the
number of fshing gear, engapged effor and the volume of fish harvest were higher, Fish
marketing poine were found near the moadside. Flash flood comes sccidentally in this
period (rainfall O-3 mm/month) The cotchment ares graduslly reduces from 100-8045 35
of the flood peniod 1o 20-40% in the pre-harvesting period (Table 1).

Harvesting period started from Seprember and ended in January. In thar dime, water
ared was further reduced than the pre-harvesting period. Few numbers of fishing pears
were in operdtion while the cawch per gear 35 well as the total velume of harvest was
highest. Lenzeholder of the water body wswally makes a wemporary fish marker nearby
the feel, where the harvested fish were sold oo wholeszle basis. Enpaged fishing efforr
wis reduced 1o almost 40% in comparison to that of the flood period. Rainfall and flash
flood have rarely been reported during this time (Table 1).

In the post-harvesting period {December-February), few numbers of fishing gear
were found in operation, The volume of harvested fish was minimum. The fishing
efforts were further reduced to sbout 30%, The probability of both rainfalls g flash flaod
was nedr about Tedn,

After the formal and informsl harvesting, few fishes remained in the warer body
during the lean period (February-April). Those caught by complerely dewarering the
hegls. Minimum number of fishing gears was in operation in this period. The engaged
fishing efforr wag about M, Minimum amount of fishes was harvested in this period.
sometimes eaely rainfll and fosh Qeod were repored.

Fich species and their habitat were divided respectively into eleven and four
groups (Table Z). Barbs were most dominant comprising 19% of the total catch, and
most common in the floodplaing {7.5%], seasonal beels (6.5%) and rare in the rivers and
perenniul beels {2.0-3.0% ). Carfishes were widely and uniformly availzble in all habitats
and contributed to about 18% of the toral catch. Catch contribution of major carps was

4
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shout 16% and was restricted o mainly in the rivers (8%) and perennial beels {6.5%)
Minnows contributed 13% of the rowal carch with highest conribution from the
perennial beefi (3%, identical contribution (3.25-3.5%) from the flood plaing and
seasonal beels and lowess contribution frem the rivers (1.25%). Snakeheads contribured
about 11% of the woal carch of which the bulk came from the seasonal beels (6.26% )
Contribution of perches and gouramis, prawsns, freshwater eels, shads, featherbacks
and miscellaneous mixed species were respectively 6%, 5%, 3%, 3%, Mo and 4% 1o the
total catch. Minnows, perchics and gouramis were common in the floodplains and
seasonal heels. Featherbacks were common in the rivers and perennial beels but rare in
the floodplains and seasonal beels, Prawns were widely distributed in the floodplains

but rare in the mvers.

Tahle 2. Group- and kabi-wise percenage of fish harvest from the sampled beels

Fish wroup Habipars b of
Flocdplaing  Rivers  Perenmial bl Seasonal feel ol caich
Bk  Pusitie spp. | 15 24l 3.0 b5 191
Carfiilses [ Hetoropwaure, 44 440 525 4,75 1.0
Clarmer)
Major  earps  (Labsy,  Carly, 25 i G5 1.2% L5,
ks
Minoouws {Cheia,  Oioagoer, .75 125 B | o L3.0
Tl
Snakeheads (Ol spp)) 1] 13 125 hhl 11.0
Perches [Amrdaer, Nomdwr) and 15 m13 .37 P11 6,0
pourmmis [(Caens, Calag)
Prawns | Maecrabraciuum spp. I w1y 1.13 1.7% 5.0
Shads [ Fenualoa firka) inx 33 OHT 1.50 30
Spamy euls Wosscembolas spp.) 0,25 0.5 a.s .50 a0
Fratherfucks (Nosginmras spg.) .25 07s 7% 0.2% 2.0
Miscellaneaus | mixed species| .28 .5 0.8 1.0 A4
Tomal 2358 I_H.I:ll_;l_ 17,79 FL62 L0

Among the nine sampled beels best production (5075 kg'ha/ve) was ebtained from
the Chatla bes! (Table 3) and was kept unexploited for the last three years (under pile
fishery) Melaghar and Karasingra beels are next to Chatla in verms of fish production.
These two beels had the fish pass fcilivies built by the Canadisn Incernational
Development Agency under the Fish Pass Pilot Project of Khawadighi haor and they
were alzo stocked with carp fngerlings (in addition to natural recruitment) by the
leuse holders. The becls those have connections o the nearby rivers but were sor
stocked with carp fingerlings showed third highest producden (wz. Mohasingl,
Chapakuri and Aril heel). Beelr those wese comparatively shalfow and were partially
converted to rice lands showed worst fish production, vis. Kanglar haor,
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Tahle 3, Production perlormances of differant categories of kel of Sylhes hasin, Bangladesh

Mame of Approgimate ared LD Production {kp'hal Mean Bemarks
the: beel [l ES] praductien
Dry Flaod | 5s 199 (kmhalyr)

SisEE L scAsl

Chatla 2060 150.0 File L0150 7.5 3 years pile fishery
Karasingta 2.0 E50.0 4460 S04 4750 Spocked supplementally
Melaghar 3G Fs0.0 411.0 ek A Sk socked supplementaily
Mednl KO L5000 man Al 655 Pamial hisrves in every year
Darail 142.0 Mon 3130 674 1435.0 Pamial harvest in every vear
Aril TE.0 R0 2330 2340 23395 Spocked supplemencally
Chaprakuri =3 SO 241.0 250 2380 Connecied with the river
Mohesing i3 Tk X500 il Ak 4300 Connected with the over
Kunglar LR 12040.0 L 2591 Al55 Contituing encrnschmen
b for agnioaliural purposes

Physical and limnological data of two represemtative beels of Sylher basin were
shiown in the Tables 4 and 5. Water rermperature flucruared between 18.5°C and 33.8°C,
Highest water temperature was found in the month of August-Seprember and lowest in
Jamuary, Water transparency wis maximum {(157.0 cm) in Janvary und minimum (600
el in July, Turbddicy was normally caused maindy by the flush fhood and to seme exte
by fshing action, Water pH mnged berween 6.1 and 7.2 Disselved oxygen content
ranged berween 6.1 and 54 mgl with maximum in April and minimum in November.
Free carbon-dioxide varied berween 11.0 and 210 med with maximum o June and
mimimum in February, Nirrire-nitogen was fovnd very low ranging from 0.03 o 0.06
mg/l, similarly ammonig-nitrogen ranged besween 0.1 and 0.22 mgl (Tables 4 und 3).
Towal hardness and alkalinity ranged respectively between 43.0 and 92.0 mgl and
between 300 and B90 mgl. Water quality critena were similar 1w the repomed
charscteristios of unmanaged beels of India (Rana e af, 19960

In the fosdpluing of the Svihel sub-basin ning vpes of ners were geperally found
in operation ( Toble &), Those were, bor jal (purse sine net), doneber fol (small pen), fush
gal (gill net), veshal 7ol (1if net), ghort fol (clrcular pen), moi jof (drag ner), khepla jal
(cast net) and hela pal Jpush net). Four types of hooks and five rvpes of mraps were also
recorded in that ares. All gears were used for fishing bur four tvpes of nets such as, fash
Jul, kemucher ful, gher jal and kasha 7ol (fine meshed seine ners) were mostly used for
cofnmercial fshing, Of these, fash jo! seems 0 be the best selective gear. Based on
operation and mesh size there were different varleties of fasl jal. Minimom mesh was
found in the case of kathe jaf thar is abour 1.0 mm and the maximum wis 73 mm in the
case of sk fal,
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Senson-wise intenstty of Nshing sears was shown in Table 7, Box traps and gill
nets were the predeminant gears during the food and pre-harvesting season, Push ners
were dominant during pre- through post-harvesting period. Catch per unit of fishing
effort in terms of kg'dav/ner s shown in the Table & and was found different in
different types of gears, Highest carch was found from Kenaber fol (200.0 kg'day). Ber
fal also seems to be a good one. Borh gears were operated during November through
April, the main harvesting and post-harvesting period. Other gears were comparatively
less efficient. Favk jal (gill ner) and evsfiol fod (1ift ned) were used during May 10 August,
the [Mood and pre-harvest period. Kol jal, ghort fld, mol jod, dhepla pel and thela jof were
used for two o six months of the year,

Table 7. Intensity of fishing gears'km? in different seasons in the fosdplain of Sylhes basin

rear 1vpes e e Peginds Lean
Flood  Pre-harvesting  Harvesting — Tosvharvesung
Lidt net k1] 1y L] 1 0
Lumng He* 0.5 0,25 {l i i
Bo trag 234 LR i i ]
Push nec 4.5 100 15.0 LN 5.0
Lift nex 340 1.0 I il 0
Gill ner LR 100 5.0 ] 1
Purse sine net {25 0.75 1.0 ik ]
Cast mex 1 a5 0.3 i n
Dirag oet 0.3 I 1 i L3

*Every long lime 15 comprised of 146K hooks.

Long line and lift ner’s carches have got the highest fish species composition (six}
while in the carches of gill ner, cast ner and box rrap’s four o five species of fish were
recarded. Selective species of fish/prawn has been caughs hy the push net (pperated
wirh the help of ceafi} and purse sine ner (locally called as pai jalf sordha fal). Bath are
active gear and operated in a certain water deprh.

Catch efficeency of different gears varled from 0.12 o 089 kg/man/h with the
highest catch 1o helundd jof and the lowest in chanda faf (Table 6], Wirth respect 1o
catch, composition defundt was found o be multd-species gear while that of chand: was
restricted to a few selective species. Catch efficiency of dhera jal, ghear pal and komaber
jal were respectively, (.69, 0.68 and 0.50 kg/ man, h. Daily mean catch analysis showed
the highest caich in gher jal though éehundi hod the highest efficient catch, and the
Iowest in changi jal (Table §). The highest number of fishermen was itvolved in
kovgher fal (48 mand/h/day) and fowest in ffor pef (3.3 manshiday), Excepr feben jal, all
fishing operations were performed by a group of fshermen (Table 8,
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Tabte 8, Carch efliciency of different gears of the Sylhet basin, Bongladesh

Lancal mamie of the gear” Avepage carch/day  Penion/gear Engaged Catzh (Eg'man/h}

{kEy {number) A power

i mandyday)
Hehundi gt (Ses hag nes)’ 254 Ak 2810 L RG
Chort jaf (Purse seine nes)! 5.4 34 184 (.23
Konaber gl {Small purse 2L3 20 440 .50

seine)

Dhara ol (Large lift ne) 9.7 | 1441 LAY
Kt gl [ Semall Ik nee)® 30 2 204 {15
Giber jal (Purse sane net)! 6.5 £l LK {LAR
D fal (Lift pey)! 3.0 24 134 23
Felnm jal (Push nety 24 1.4 5% .43
_Chepidi Ll [Gill ney .3 £ 210 {12

*English name of the gear in the parentheses; '™Needs 2 ezl o operace, ‘dise ot need a crafi.

Beleonds pal, dhava jaf, dharoa jol and chondy pal were passive types of pears while
ghori jal, koma ber jal, kori jal, gher jol and felon fal were active gears. Konaber and gher jal
feeds two crafis to operate.

Three categories of fishermen have been found in this region such as professional,
sibsistent and artisanal. Professional fisherman inherited their profession from their
ancestors. They never change their profession in either hard time or favorable time.
Their income was comparatively higher than other non-professional groups as found
in South American region (Christensen er ol 19951, The income of professional
fishermen varied from Tk 118 1o 200/day depending on the season, Highest aversge
income wits found 1o be Tk, 200/day during harvesting season, Their income was Tk.
15%, 165 and 196/day respectively during flood, pre-harvesting and lean period.
Fishermen did not give any share of their catch to the leascholder in the lean period.
During that period license holder, professional fishermen pay taxes oo the Government
or the concern authority for fishing rights in the rver of jalmohal Thev have
reusonzbly higher income than other caregories of fishermen during the lean period.

Before the harvesting period professional fishermen completed their fishing
agreement with lease holder for cerain percentage of carch, The amount varies from
15% up to 35% depending on the availability of fish and status of the water body. In
lean period professional fishermen's average income was Th. 196/day. Subsistence
fishermen frem other sectors flock 1o the nearby kworr and beels for fishing due o
unemployment in the farm activities and or rickshaw pulling due to floed. Income
limits of par-time fishermen varied from Tk. 52 to 63/day and that of the anisanal
about Tk, 32/day.

Fish catch from the floodpluin came from multi-gears. Though there were
differences in the catch rave of different gears, yor when averaged (divided) by the

Ly
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number ¢f manpower iovolved it revealed thar the amount of cacch/man/day,
eriginating from different fishing gears were not conrrastingly different. Hence, in
calculating CPUE, carch/man/day was used s a unit effort. The average fshing days
wis around 100/ve for all sors of gears. The engaged man power increased almost ar a
constant rate in each vear (Fig. 1). Consequently, actual catch/effort always remained
less than the projected catch/effort.
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Fig.l. Belationship of vearly average engaged effort and cach per unit effor (considering 100
working days in a vear) in the Svlher basin, Bangladesh (cross marks = fishing effort, rhombuoid
marks = carch/effort, and trangular macks = propected catch/clfer),
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Fig. 2. Fish production in refation to engaged effort in the Sylher basin, Bangladesh,

Fish production in relation o the engaged effort in the Sylher foodplain basin
were put into Pauly's ( 1984) model to understand the trend of carch and fishing effort
(Fig. 2). Tt revealed thar the maximum economic point of effort lies around seven
mandayvs/km®, the asymproric point of the curve and the fishery is moving towards
over-fishing. If the efforts are further, increased 1otal production will dwindle, Larkin
{1942 pointed out that contrary to expectalions there is a litde evidence that total
catches have fallen in tropical fisheries due 1o over fishing. Hence fishing effort should
be reduced o seven mandays/km®, 1o ger borh sustained production and minimize
hahing cost.
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Optimisation of stocking density of Thai silver barb
(Barbodes gonionotus Bleeker) in the duckweed-fed four
species polyculture system
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Ixepartment of Fisheries Mapagement, Bangladesh Agriculvoral University, Mynseasingh 2207, Bangladesh
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Albsrrac

The optimisation of stocking density of Thai silver hark (Barbodes poriowser) i the
palyeulticre with Lades rvkirg, Cal carle andd Chgvimus (oo wis investigated 1o seaandal
ponds; Three different swocking densities of Thai silver barb L, 5000 6000 and 7,000
fingeriings ha' were tested with stocking density of carps fixed ar the rawe of 10,000
fingerlings ha'!. Duckweed was applicd 10 a1l ponds suppleméented with rice bran-and ail
cake, There were wo significant varistions on ather water quality parameters or
sbundance of planktonic organisms due o the different stocking densitics of silver bark.
A significantly higher fish production (p=0.05) was rocorded in the ponds in which
medivm swcking densioy of Thei silver barb was mainmined.

Ky words: Borbodes gowioraes, Stocking density, Polyculvare, Duckweed

Introduction

Palveulture of fish has been practised with the aim that different species stocked in
the pands occapy different niches with their complementary feeding habies, utilising all
the namral food avallable in the ponds snd thus increasing the toral fish production of
the ponds {Sinha sad Gupta [1973), Species composition and stocking densivy are
imporant factors for the maximum fish preduction in pelycultore. Several species
compositions, usually with 6-7 species of carps, are practised in the polyculwre systems
of Bangladesh, These polycualture systems based on large number of species have
developed without true scientific basis. Ir is rather an outcome of trial and error. Both
native and exotic species are stocked together, many of them have been found
antagonistic to each other {Wahab and Ahmed 1991, Wahab er al. 1994}, and exert dietary
overtap (Dewan e al, 1991} Moreover, farmers are often disappointed following complex
namre of the technelogy, and find it difficulr 1o obtain fingerlings of all species at their
time of stocking. To overcome this situation, efforts have been made o develop o four
species polvouloure technigue for Bangladesh with fast growing and comparible species of
carps and Thai silver barb (Haque & of. 1998, Azim e af. 1998), which may exent
synergistic effects (Milstein 1950 in the polyculmure and thus enhance fish production.
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Several experiments carried out under this project have revealed that two Tndian
major carps, Tohu and carla, and rwo exotic species, common carp and Thai silver barb
are highly compatible for semi-intensive polvoulture system (Hague o af, 1995, Azim
al. 1998]. It was ohserved that an additdon of 2,500 fingerlings ha® of silver barh in
polvculoure has shightly decreased the growth of Indian major carps while increased thar
of common carp and overall fish producton in the pofvoulture (Hague ¢ el 19983 Tn a
recent smidy, Azim and Wahabty (19987 reporied that application of dickwesd as pond
input enhanced not only the growth of Thai silver barh but also that of robu, carla and
common carp in the polyveultore where an equal stocking density for each species was
main@ined, Further, Azim e al (1998 reported that duckwesd can be wsed as an
effective supplementary feed in the four species polvoulture of carps with an additlon of
phyrophagus Thai silver harb stocked at the rate of 5000 fingerlings ha' and fed with
duckweed. From the above findiogs, it is clear that inclusion of Thai silver bark could
enhance the toml fish prodoction in polvoulure provided duckweed is used as
supplementary feed. Duckweed has been found helpful to compensate the sdveme
impacts of Thai silver harb in the carp polvouliure, However, it remains uncertain about
the optimum stocking density of Thai silver barb for a four species polyculture sysrem
which would ensure the optimum utilisation of duckweed as well a5 maximize the
production of fish from this newly proposed species combinztion. The objective of
presenl experiment was to optimise the stocking density of Thai silver barb by
womparing three stocking densities in the duckweed-fed carp polvaulture svstem,

Materials and methods

Experimental ponds and their prepararion

The experiment was carried out for a perind of 120 days berween July and October
B7 in six eathen fish ponds adiacenr 1o the Faculiy of Fisheries, Bangladesh
Agriculral University, Mymensingh. Ponds were all egual in size and deprh with pond
area of 1 m” and average depth of 1.5 m. Ponds were initially cleaned and Vimed at the
rate of 2530 kg'ha, Then ponds gor filled up with underground water. Before one weak of
fish stocking, ponds were fertilised with carmle dung, urea and TSP ar the sage of 3,500,
125 and 100 kg ‘ha, pespectively.

Stocking of fish and pord muenagement

The ponds were sandoinly divided into three treatment groups: ponds 1 and 4 in
tregtment 1 {T,}, ponds 1 and & in weeatment 2 {T,), and ponds 3 and 5 in trestment 3
(T, Fingerlings of fish of different species were collected from locul supplier und
stocked in the poads. Rokuo (Labee mbeea), citde {Cetla cotlial, common Carp i_lf__.:].lprh!u;
cenpia) wnd Thai silver barh (Barbodoy geononatus) were stocked ae the number of 33, 33, M4
and 50 respectively in each pond of T, T, plus additional |4 fingeriings of Thai silver
barb (T,); T, plus addirional 10 fingerlings of That silver barb { T,

Fish were fod ar a rate of 3% body weight per duy with rice bran and souked mustard
odl cake (2:1). Cuantity of feed was adjosted fartnightly on the basis of sampled fish
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weights. Duckweed was supplied to the ponds in 1 m’ flosting bambos enclosures and
made available for 24 hours per day. Duckweed was established in a pond adjacent to the
experimental site, harvested and added 1o the bamboo enclosures when needed. Ponds
were fertilised formniphtly with cattle dung, urea and TSP at the rate of 5,500, 125 and
100 kg'ha, respectively,

Limnological parainerees

A series of physico-chemical parameters, viz, temperature, (ransparency, dissolved
onygen (DM, total hardness, pH, toral smmoniys, nitrate aitrogen (NO N, phosphare
phosphorus (I%0,-P] and ¢hiorophyll-r of pond water were determined fortnightly
between 0900 and 1000 hrs on each sampling day, Temperatune, and DOy were measured
by a digital DO meter (YSI model 383 Transparency and pH of water were measured by
a secchi disc and o pH meter (Jenway model 3020}, respectively. Total bardness was
determined by titimetric method {(Stirling 1985, Warer samples were filtered for
nutrient analysis except total ammonia which was determined on anfiltered sample.
Wutrients were analysed by 2 Spectrophotometer ((Milton Roy Spectronic model 1001
plus} following Stirling {1983} Chlerophyll-s was also analvsed spectrophotometrically
after acetone extracton (Sticling 1985)

CQuantitative and gqualitative analyses of phyioplankton and zooplankion were made
fortnightly. Sampling for plankion collection was performed afier every one week of
fertilisation. Samples were collecred by passing § litre of water from three locations of
each pond at different depths (surface, middle and bottom) through a plankoon net (mesh
gize 45um), The concentrated plankton samples were preserved in small plastic bottles
with 3% formalin. The number of planken was estimated using a Sedgewick-Rafter
counting cell (5-B cell), One ml concentrated sample was placed on to the counring
chamber of the 5-R cell (providing 1000 felds) and was left to stand for 13 minutes mo
allow the plankton to sertle. Then the plankion oo rindemly selected 10 fields of the
chamber were counted under a binoculir migroscope (Swift M-4000%. The number of
plankton was calculared using the following formula:

Px Cx 10
N = cermemmmee e ——
L
where, N is the number of plankton cells ar unis per litre of original water; P is the rozal
number of plankton counted in 10 felds; C is the volume of final concentrate of the
sample in ml; and L is the volume of the orginal water in litre. Identificarions of
plankton up to genus level were done according to Bellinger (1992),

Groweh of fisk

Fish samples were collected with o seine net fortnightly 1o estimare the growth in
length (em) and weight (g) for adjusting the guanticy of teed application and to check up
the health condition of fsh. At the end of the experiment, all fish were harvested by de-
wiatering the ponds.
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Sranziical analysis
For statistical analyses of dara, 3 one-way ANOVA, and Duncan’s mulriple mnge rest
(DMR Ty were applied using the stanistical package, STATGRAPHICS version 7.

Resulis

Waier grality parainelers

Water quality paramerers i all culrore ponds throoghour the experimental penod
are shown in Table |. Temperature difference among the reamments was fno1 significant
(F=0,057) Secchi values varied significantly (F=3.53; p=005) among the Tfealments
with the higher mean valoe in T, followed by T, and T,. Further analysis of secchi dara
using Dupcan's multiple range test showed that significant differences were confined
between Ty and T,

Table 1. Average { =58 warer quality parameters of diffecent treatmeis

Treatments/density T, {Lower] T, (Medium} T, (Higher)
Temperarure ("G} 2957 +0.38 IR TREA0.39 M 964039
Transparency (cm) 2914113 38+ 104 dee+l. 16
Total hardness {mgl ") 12477 £8.37 119,77 +3,93 114444424
pH 2.0 T.46 7.47
Dissolved oxyren (mgl "} EA7+000 5.3120.10 5425012
NO,-N (mgl) L.12+0.08 1124004 1.16+0,03
Total ammonia {mgl") 0210049 (L2004 % (1840054
FO,-P (mel!) 01,18 +0.006 0. 18+ 0.004 018 +0,005
Chlorephylla [pg{.':] 12243+ 15,89 M5 13+17.34 D506+ 13458

There was oo significant varation (F=1L080) in the total hardness of the ponds
warer among different trestments. pH of water was around nevrrzl and these values were
not significantly different when compared using ANOVA (F=0.519). Dissolved oxygen
(D0 did not vary significantly {F=0.268) ameng the trearments.

Mean values of total ammonia were not significantdy different (F=0.084} among the
rrearments. Nitrate nitrogen did not vary significantly (F=0.319} among the treatments
Ortho-phosphate of pond warers were almost similar among the reatments during the
srudy period. Mean values of chlorophyll-¢ in different treaiments were not significantly
differant (F={L347},

Plankion

Mean (+5E) abundance of plankron in different treatments are presented i Table 2,
The phytoplinkton populstion of the fish ponds comprised of four major groups:
Bacillariophycene (&), Chlorophyceae (31}, Cyanophycese (10 and Euglenophycene (2).
Mean abundance of Bacillariophyceae did not vary significantly (F=0.850} when
compared using ANOWVA. Mean sbundance of Chlorophycese varied significantly
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(F=33806; p=003 with the higher mean wvalue o T, followed by T, and T,
Cyanophyosie was the most domamont group in all treatments in terms of abundance.
These values were nor significantly different when analysed statistically (F=2.397),
When compared using ANOVA, Euglenophycese showed no variation smong the
trearments (F=1.139, However, mean abundance of 1ol phytoplankton was slightly
higher in T, folliwed by T, and T, bur these valwes were not statistically significant
(F=021%).

Tahle X, Mean nhondance ¢ +3E cells 1) of plankton of dilferent rettmenis

Treatments/density T, {Loweri T, | Medium) T, (Higher)
viapl

Bacillariophycens R TIA 111153 14206.25 + 482662 9373, M+ 1549.52
Chlarophyoese Men+3453.37 1778125+ 419,09 2371875+ 369655
Cyanophvoeae S4TAE. 25 =1 3637.56 Ion5h.15+733[.39 178437546629 43
Euglenophyceae J0636.25+1HOE.75 R0+ | 35042 10268, 75+ 1655.46
Total phytoplankion 153530 25 = 17495 4% 12500, 25 4 A9 T T1R06. 25+ | 0683.03
Zpoplankron

Crasracea T | N 35 25041047 SR O+ al 2,53
Rorifera BAZ5.00k+ 134550 JRFSA0+ 150820 10780.25=1519.58
Towal Zooplankion L13§2.50+1498.52 | 1187 50+ 134] .54 14281.25=1767.74

The zooplankton only comprised of Crustaces and Rotifera, Rotifers dominared in
all the three trearments. There was always lower zogeplankionic abundance in the fish
ponds. Toral zooplankton from different treatments were compared and oo significant
difference (F=1.283% wus observed.

Growek and yield of fich

Yield parameters of different fish species under the three treatments are shown in
Table 3. Based on the aumber of fish harvested ot the end of the experiment, survival
ranged from 66,17 to 90.90%, Bohu and catlo showed more or less similar and higher
survival among the treatments with the mesn values of %090, 90.%0 and 87.84% for rohu
and 8787, 909 and $6.35% for catla in lower {T,), mediom {T.) and higher {T,)
stocking density, respectively, Common carp had lower survival in all rrearments with
the mean values of 67.64, 72.05 and 66.17% in T, T, and T, respecrively. All fish species
except Thai silver barb did not vary significantdy in respect of survival rate among the
tréatments, The mean survival of Thai silver barb varied significantly (p=0.05) with a
higher mean value of §7.50% in T, followed by 835.00% in T, and 78.57% in T, Further
analvsis of survival dara of silver barb using Duncan's multple range test showed po
significant difference between T, and T,.
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A significant difference in weight was observed in mean increase in biomass of all
fish species. Rohu was found to show distinct vanation in weight gaim, with a higher
mean value of 138,31 g in T, followed by 13350 g in T, and 109.69 g in T,. Cutla showed
the best growth performance in all rearments when species-wise comparison was made,
Weight gain per fish in T\, T; and T, were 217.71, 216.55 and T30 & respectively.
There was no significant difference berween T, and T,. The growth of commen carp
varied o a small extent with the mean values of 136.33, 149.02 and 137.39gin T,, T, and
T,, respectively. Thar silver barh was found to show significant variation (p=0.05) with a
higher mean value of 120.41 g in T, followed by 11663 g in T, and 9465 g in T,
However, there was no significant difference berween T, and T

The relative contributions of different fish species in different trestments are
illustrated in Fig. 1. Net yield of fish per hectare was extrapolated from the dats of the
100 m® pond over a period of 120 days, and feund that there was a wide difference in net
vield of fish among theee rearments, with 1,902, 2,028 and 1,658 kphain T, T, and T,
respectively, The relative contribution of each species of fish us shown in Table 3,
showed that catla in T, and T, and Thai silver barh in T, were the highest, Thai silver
barb in T, and T. and catls in T, were the second highest contributors 1o the pond
production in this experiment. Bohu ranked thisd aad common carp manked the last in
all treatments in respect of the relative contribution 1o the tomal production of fish. Rehu
varied significantly (F=129.673; p<0.001) among the trearments with the higher mean
value of 415 kg ha! in T, followed by 401 kg ha' in T, and 312 kg ha' in T, However,
there was no significant variation berween T, and T, Similar results were observed in
case of catla and common carp.

T ===
| |_oadainis L _LLL .

Fig. 1. Relative conmibutions of different fish species o the il fsh
priluction b dafferent reatments
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Met vield of cacla was significantdy lower {F=47.977; p<0.005) in T, than either T,
ot Ty Catla contribuced 630, 650 and 510 kg ha' in T,, T, and T,. respecrively. Ner vield
of commoen camp was significantdy higher (F=10.0al; p=<0,05] in T, with the mean value
of 360 kg ha ' followed by 331 kg ha' in T, and 30% kg ha' in T,. Fumther analysis using
DMRT revealed thar there was no significant vartation berween T, and T,. Thai silver
harb was found 1o contribute significantly higher production (F=42.36, p<0.01) in T,
with the mean value of 612 kg ha” followed by 321 kg ha" in T, and 512 kg ha' in T,.
However, there was no significant varizaoen between T, and T,

Discussion

During the experimental period, it was observed that there was @ linde variation
among the physico-chemical facrors except mansparency In mespect of different stocking
density of Thei silver barb bur these were within the accepizhle range for fish colrure
The causes of higher secchi depeh reading in T, mighs be due (o the lower abundance of
phytoplankion in the ponds where increased number of silver barb was siocked.

Phytoplankton was composed of four groups, Bacillariophyceae, Chlorophycese,
Cyanophycese and Euglenophyceas. Mean abundance of Chlorophycese was significantly
higher im T, bor the cduses were uncectiin. In the present study, phytoplankion
population showed inverse relationship with zooplankon population.

The swrvival rates of all fish species in all three trearments were from 66.17 10
F0.20%%. Survival rate of Thai silver barb was significanty lower in T, where the highest
number of fish were stocked, The lowest survival was observed in case of commen carp
in all treacments.

Weight gain per fish of carla, common carp and Thai silver barb were higher in T,,
in which the lowest wtocking demsity was mainmined. However, these values were
significantly different from T, but not from T, Individual weight gain of rohu was
slmost similar in T, and T, bet different from tha: of T,. This might be due to the
additional numbers of silver barh which may have decreased the availability of food
matcrials and space for other species and this spicies iself,

Among the four fish species, rohu, catla and Thai silver barb showed the highest net
vicld in T, and common carp showed the highest vield in T,. The overall increase in
total fish production in T, may have been due to the synergistic interaction resulted fram
tdecal inpur of silver barb and the confounding effects of additional numbers of silver
barh. This statement may not be extended in case of T, in which addinonal 7,000 lver
barh were stocked. Inter-specific and intra-specific competition for food and space may
have reduced the growth and production of all fish species. Duckwesd was provided in
order to mitigate any possible impacts resulting from addition of silver bar, since they
are known 1o feed on both fGlamentous algse and higher aquatic plants (Hickliong 1971
Journey et ol 199, In addition, supplemental feed ar che rate of 3% of toral biomass was
also applied 10 the ponds with 8 view that if there is any anoagonistic effects of Tha
silver barb (Hague & af. 1998] on other carps would be minimised.
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Fromn the present study, i1 may be concluded that the addition of duckweed and
supplemental feed {mce bran and sil-cake) may compensate any inter-specilic and inmra-
specific dietary comperition and enhance the overzll fish production within cerain
limirs of stocking of Tha silver barb in the proposed four species poheulire system,
The overall highest producrion was obtained from an additional stocking of Thai silver
barh at the mate of 6000 fngerlings ha' rather than 5,000 fingerlings ha' and 7,000
Angerlings ha' with a stocking density of carps ar 10,000 fingerlings ha' in the
podveulire system.
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Effects of organic manuring (chicken droppings) on
growth of Labeo rohita Ham. spawn
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Ahsiract

An experiment was conducted in six nursery ponds o determine the effect of different
doses of organic femilizer (chicken droppings) on growth and survival of Labee rofane
spawn,  Ponds were stocked with four-days old L rohiia spawn &t & density of 25
widecimal and reared for 25 days. Three denes of organic ferrilizer véz 20kg. 10 kg and
kg per decimal were tried in tremments T,, T, and T, respectively with two replication
cach, Fry were fed owice o day with a mixtore of fing mustard oil cake and dee bran os
the ratio of 1;1. The highest growih (6,33 cm and 3.33 g} and survival cate [72,30%) were
ahserved for the treatment T,. Physico-chemicsl and biological parameters were found
within the praducnve sange for all the wreatments.

Key wonrds: Chicken manore, Spawn, £ rafd

Introduction

Shorrage of major carp seeds has been identified by various agencies us one of the
constralots for aguaculure development in Bangladesh. This indicates that mere
incredse in harchling production (over 12 billion hatchlings) will oo solve the problem
of shortage of frv/fingerling: unless efforts are made st the same Time o increase their
siirvival rate in nuery ponds. But due to improper nursing practice @ considerable
partion of those seeds become mortal, which requires 1¢ develop suitable technigques for
nursing and rearing of larvae o ensure relisble supply of culmral fish fingerlings. In
nursery management, proper care and understanding about the biotic snd abiotic
conditions of particular water body is impornant, when u undesirable condirion may lead
v mase mortality of fingerlings {|hingran and Pullin 1985). Application of organic
manute in numsery and rearing ponds can play vital role 1o ensure the production of
planktonic feed for fingerlings. Among the organic manure poultry dropping is the best
ane for most of the fish species because it contain more nitogen and phosphorus which
play a viral role for primary production (David ef of. 1969) and promoting fish growih
with high profic Rappapor et af, (1977, Therefore, the precent study was undertaken 1o
understand the effect of different doses of organic fertilizer {chicken droppings) on the
growth and survival of Indian major carp, rohu (L mkia)).
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Materials and methods

The experiment was undertaken in & aursery ponds of the Fisheries. Facaloy,
Bangladesh Agricultural University Campus. Mymensingh, The size of ponds were
equal having 167 decimal (0,004 ha) each. The average depilis of the ponds were 1.23
meter. The experiment was conducted during the month of Tuly 199%6. Three doses of
fertifizer, like 20 kg, 10 kg and 3 kg chicken droppings'decimal in crearment T, Ty and
T, respectively, each with two replicates were 2pplied.

The ponds were prepared by cleaning them properly and then poisoned by
phostoxin (aluminum phosphate) at a rate of 4 blets/decimal, Three days after the wse
of phosmoxin, lime {GaCor) was applied at a dese of | kg per decimal and then afier 3
days, the ponds were fertilized properdy by chicken droppings using proper dose in the
respective three rreamment growps. After 5 days of fertilizadon, the ponds were stocked
with carp spawns (L. rofie) a1 a density of 25 g per decimal to the ponds of all the
ITeAL M.

From the second day of swocking frv were fied cwice datly with a mixture of Guely
powdered dried mustard oil cake and rice bran at the ravo of ;1 Supplemental feed was
applicd an the following days maintaining 3 times of the intoal stock of the spawn and
was continuved up o 5 davs. On the consequent 5 days, the amounts of feed were
increased 5 times, ¥ imes and % times respectively,

Sampling was done every 5 davs imerval by dragging a hapa (o the pond o check
the growth. Survival rate was caleulated after the final harvess. Weight and length of 30
frapond were recorded mndomly during each sampling.

Water quality paramerers such as wemperatore, dissolved oxygen and pH werne
recorded aran interval of 3 davs throughour the experimental period.

Flankton samples were collected by Gliering 15 litres of water through No. 33
bolting silk value of plankton ner with a mesh size of 100 pm. Collected samples were
preserved in 3% formaling The Sedgwick Befter (5-R} cell was osed to calculate the
plankton population. The procedure was repeated 5 times for cach sample snd the
average number of organisms was determined for one litre of water by applving the
following formula:

A 1000 % C
B = sasccsasiaacauas ==
VxLxF
Where, N = No. of plankwon cells or units per litre of original waner
A = Total Mo. of plankton counted C = Vol. of final conc. of the sample in ml.
L = Volume of original warer expressed in litre F = No, of field counted,
¥V = Volume of a field = 1 ¢y mm.

After 23 days of rearing frv were harvested, first by repeated oetting, finally by

complere draining of ponds.
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KEesults

Warer quality

During the period of experiment the waier emperature of the ponds were found 10
varied from 28.30°C to 31.80°C. The average warer temperature recorded were 30,30°C,
30,27°C and 30,64°C, for resgment T,, T, and T, respectively (Tablel )

Table 1. Averoge temperaiine (0], dissobved axvgen (D0 mg/L) conteat
and p" value of pond warer under different cooutmenis

Treatmeents Pasameners Samplings Average
LRl jrr _:|u'- = 5“ ﬁ"‘
Ty Temperaturs il S 1 il 1 s 304 3.3
Laiy 73 3.6 ] 3 4 5B L
vl 819 7 Tlo 725 IS 793 7.50
T, Temperare 313 it 8.7 Ll E1 | Lol M3
[a0) B2 7.5 30 f.3 L] 5.5 i, 1
L 514 T.36 742 708 T34 g3 70
i Tempermiure il 298 234 3.5 34 oz il
L 6.5 5.8 55 5d 55 S 5.8
i 849 732 TH3 T8 748 BI2 Epr

The dissolved oxygen content tanged from 5.05 wo 820 mg/L. The muximum and
minimum values were recorded for the trearments T, and T, during 1st and 4k
sampling respectively.  The average dissolved oxygen content recorded with the
rrearments T, T, and T, were 5.79, .55 and 381 mg/L, respectively (Table 1),

The pH values of the pnnda werne found 1o vary from 710 o £.49 with the trestment
T, and rrestment T, ot st sampling and 3rd sampling respectively. The aversge value
recorded for the treatments T, T, and T, were 7.30, 7.70 and 7.70 respecrively (Table 1),

Plankion population

Plankton populstions were calculated from all the ponds and the results obtained are
shown in Table 2. Sample wise average variotion in plankton populations were found to
runge from 35900 o 47200 organismsitre, 46700 1o 39500 organisms/litre and 42700 to
50300 organisms/litre, in treatments T, T.and T, respectively.

Sample wise average variations in phytoplankten population were found o range
from 15700 to 22700 organisms/litre, 22500 o 28700 organisms/litre and 20200 to 24200
orgunisms;litre in trestments T, T, and T, respectively (Table 2). Sample wise average
varatens in ?_.;:l-pplmktl:ln pu‘pﬂ.hlj-u-p were found o range from 20200 to 2450k
orgunisme/litre, 24200 ta 30700 organismslitre and 22500 to 26200 organisms per litre in
the treatments Ty, T, and T, respectively (Table 2).
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Table L. Average variation in the abundince of phymplankwn and zeoplankeon and ool
plenkton populations (= 1) among the treammenis duding the siudy perbod

Samplings o

Types af plankion Trezrmenis 1™ Jnd jrd 4 gth g
Fhytoplankion T i5.7 LB.7 205 127 1.2 20,5
[Bacillariophyceae, Ty FrE 243 250 8.7 15 4.2
Chlosophyceae,
Cranophyocie, T, .z .7 FAH] 4.1 re L7
Euglenophycese)
Zooplankion T, 2.2 23 LTy 4.5 233 232
(Crastaces, Rotifer, T, 4.2 37,3 230 ang 282 2.7
Hydromaa)

T; L5 251 4.7 6.2 7. 449
Todal plankion T 50 ) d1.7 47.2 245 4317

T, 4.7 507 545 505 537 A1

P 47,7 qts.0h 43.7 LS 457 4.7
Crroncth of fish

The growth rate of fishes ander different treaiments were found to vary from 0.014
to 3,33 g in weight. In case of average gain weight significant variacion was observed
among different crearments and within the sampling. Significantdy higher growth was
found in rearment T, when compared with other treatments. However, no significant
variation was observed between treatments T. and T, in the 6th samplings. The average
maximum [3.32 gl and minimum (143 g) growth were observed in weatments T, and T,
respectively. The highest average survival mate was rocorded for treatment T, (72.30%)
followed by reatment T, (61.95%) and treatment T, (52,509,

Discussion

During the study period the average wemperature of pond water under different
treatments were. found in g suitable range favorable for carp frv nursing,  Goolish o af,
( 1984) recorded maximum growth rate at 30°C wemperature for juvenile of common carp
and Rahman & of. (1982) mentioned ther 26.06 w 31.97°C emperatures is the best for
fish culture. The temperuture ranges recerded in the present study are almoss similar to
the ranges reported by the authors,

Druring the experimental period the highest and lowest value of dissolved oxvgen
content were recorded for the treastments T, and T, at Ist sampling and 4th sampling
respectively. The dissolved oxvgen content of the investigated ponds were sanging from
305 oo B.20 mgT. which was within productive ranges as reporred by Al e af, (1982,
DOF (1996) reported that the range of dissolved oxyveen content of a suitable water body
for fish culwre would be 5.0-8.0 mg'L. From the above findings it can be stated that
dissolved oxygen centents of water of the ponds under different treatments are found
within the productive range.

a
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The maximum and minimum vialues of pH were recorded for the treatments T, and
T, during 1st and 3rd sampling respectively. No significant variarion was observed
among the pH values of the reatments. The pH values as recorded from different ponds
(7,18 to 8.5 indicated good productvity of che pend water.

Druring the period of investigation, a wide variation in quantty and type (genem) of
phytoplankuen in terms of number and genera were observed, The major phytoplankton
groups as identified composed of Bacilllarophyceae, Chlorophyceas, Cyanophycese and
Euglenophyveese.  Mumtizuddin e ol {1982} smudied plenkton in the ponds of AES,
Mymensingh and identified 33 gescea of phytoplankion belonging 1o Chlorophycese,
Xanthophyceae, Chrysoplyeeae, Bacillariophyosa, Euglenophycese and Myxophyceae.
In an identical squdy, Dewan er al. (1991) identified genera of phytoplunkion belonging
o Chlomophyceae, Bacillagophyeeae, Euglenophyoeas and Cranopbyeeae. 11 is observed
that Cyaneplivoese dominated quantitatively in all the ponds during Jdifferent stages of
peiring. Wakab and Ahmed (19%%2) also found that cyanophyies dominated in the ponds
containing Indian major carps. Bhimachar (1971) alse reponed the highest performance
for phytolplankoon production by the applicaticn of poultry manure. The presence of
which was cnsured in the preseot smudy by the preseoce of brown- green water color
throughout the entire frv-rearing period. In the present srudy similar observation was
nated In case of phvsico-chemical paramerers of the water body and the presence and
abundance of phytoplankton type as were reported by Mumrazuddin e al. {1982) and
Dewan e al, (1991,

A wide varation of sooplankwn population in term of quanticy and type (genera)
also observed.  The zooplankton groups as identified ave Crustacea, Hydrozoa and
Rotifers. Zooplankion population in aumber and geners were found thae almost similar
1o those listed in the earlier studies carvied out by several workers in fish ponds.
Mumtazuddin & al. {1982} siwodied plankton populaton of the ponds of AES,
Mymensingh and identified 15 gemera of zooplankron comprising Crustacea and
Rotifers. Dewan o el (1921) also identified ¥ genérs of zooplankion belonging to
Hydrozoa, Crustocea and Rotfers in an idengical smdy. Average higher amount of
gooplankion were recorded for the ponds of treatments T those weared with ar a rare of
chicken droppings 10 kg/decimal o0 enbance the production of woplankton, Dhawan
ani Toor (1989 also discussed the role of poultry droppings alone and in combination
with cowdung for igher production of zooplankion compare 1o application of condung
alome.

The growth patern of the Gsh shows rapid increase ar the initial pan of the
experimment with o significant variation io the average gain in weight, and weatments T,
showed significantly higher growth compare 1o other treatments. The cause of such
high growth gy doe o the higher production of plankion food in the ponds under
treatment T;  The wole of pouliry droppings for production of plankton food in a water
body and promoriog fish groweh was also reported by several suchors (Micra o al, 1987,
Varghese eral. 1981, Rappaporr seal. 19770

In the present study, the average survival rate was 61.93%, 721.3% and 52.5% in the
treatments T, and T, and T, respecrively, The highest (72.30%) survival rae was

b
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recorded with the treamment T, and the lowest (32.50%) of the same was recorded with
the tregtment T, From the facts stated above, it is clearly indicated thar the chicken
manuring (10 kg/decimal) in treatment T, is the best among all the reatments in case of
fish growth. This might be due w the berter ability of chicken manuring to enhance the
production of plankion as the naural fish food organisms,
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Growth and yield of GIFT (Oreochromis niloticus) and Thai
silver barb (Barbodes gonionotus Bleeker) in rice fields and
their effects on the vield of rice

M.J. Uddin®, 5. Dewan, M. Ashrafuzzaman and M.M. Hague
Dganiment of Flsheries Management, Banglidesh Agriculiaral Unverdiey
Mymensingh 2MEZ, Bangladash
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Abstract

An investigatlon in1o the growth and yield of Geneticully lmproved Farmed Tilapia
(GEFT) {Crenckema miforicus ) snd Silver barh (Barboder gonsonarus) in rice fedds and their
effects on the yield of rice was carried ool in nine experimental rice ploas. Three
TreatmEnts vie., treatment-1 with €. ndoricas (T, 1 treatment-2 with B, goriloromms (T,) and
wearment - 3 was kept &5 contral [T, without fish) were used in this study. Fertilizers
such as, Urea (178 kg ha™), T.5.P {125 kg ha'} and M.P. (67 kg ha'} were applied in each
treatoient. The fishes were sincked & 8230 ha™' and the esperiment %55 continued fora
petiid of WIT days,

The values of water quabity paramesers sush os, water emperanire, Jissolved oxygen,
pH and chiorophyll-a were found within suitable level Berween the two species, higher
specific growth rate was recorded in O3 miboricwr than ther of B, ponsonorus. But B
gemdonotus showed much higher survival (72%) than thar of &, ndotrus (35%) Similar o
survival, higher production (244 kg ba') and income (T, 6399 ha'] were recorded in B,
gomiangus than those of (0 mibmicas (1428 kg he' and Tk, 2137 ha'), Significant
differences (p=0,01) in the vield of tiee prain and smraw were observed bevween the
trearments with fish and without fsh.

Key words: GIFT, Thai silver hach, Tnwegrated farming, Rice Geld

Introduction

Integration of fish with other animals and crops is the most efficlent way of
increasing production from per unic area of land. The most comemon forms of
integration are those where there is a direct and simple link betwesn activities, such as
the use of chernicals and crop waste as fish feod and fertilizer. Rice-fish farming is a
commaon practice of integrated farming system. Integradon of sguaculiere with rice
farming improves sustainabiliry, peoductiviey and profitability of the farm (Lightfoor e
@l 1990).

Bangladesh 14 formunane enough to have it vast water resources. It has 2.83 million
ha of seasonal paddy felds where water stands for four to six months (Deparmment of
Fisheries 1993] providing great scope for rice-fish culture. Fish harvested from these
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arens is sboeut 37 kg ha' (Master Plan Organizarion 1983} The fish production from
these water bodies can be incrensed to a great extent by inroducing rice-lish culmure. If 5
% of the rice field in Bangladesh can be brought under rice-fish culture, abour 76
thousand tones of fish will be produced per year sssuming a conservative fish production
of 150 kg ha'yr'. In the above context, the present experiment was undertaken with the
following objectives:
s Compare the water quality parameters viz, warer temperature, dissolved oxyvgen, pH
and chlerophyll-g in rice ficlds with and witheur fish.
= Compare the growth and vield of . silwicks and B, gmuenores in nee fields.
Determine the suitable species for e Nsh culiure.
Defermine the impact of fish culwre in rice fields and the vield of rice

Materials and methods

Propavadion and managenent of plog

The experiment was carmied out at the Agronomy Field Laboratory of Bangladesh
Agriculiural University during July-Decembec'7 in aman season. The facility consisted
of nine experimental rice plots each comprising an area of 140 m'. The experimental
plots were laid out in Rendomized Complete Block Design (BCBED) with three
treatments viz., T, T, and T, each with three replications. In T, the plot were stocked
with fingeriings of O mifoncus, in T, the plots were stocked with fingeslings of 5.
gonienomus and T, was kept as control without fish, Dvkes separating the plots were raised
gbour 50 cm from che land. Small woer channeds (0.5 m width and 0.3 m depih} were
made between the plots o supply water to them, & commen inlet and cwrler was
provided on the dvkes of each plot to regulare water depth. Metal screens were placed at
the outler and inlet w prevent entrance of wild fish as wells as escapement of stocked
fish. & small dinch (1.3 % L5 x 0.5 m) was constructed at the low-lving area of each plot to
provide refuge for fish during low water level and high water temperature. All the plots
were fertilized with Ures, T. 8. P. and M. P. & 178 ke ha* 125 kg ha'and 67 kg ha'
respectively. Forry five days old BR-10 rice seedlings were wansplanted on 19 Aupgusc?7
inalternave row spacing of 3% cm + 5 cm.

The fingerlings of O, milwecus were released in three replications of T, dt a stocking
density of 6250 ka' 15 davs after rice wansplantation. The fingerdings of 8. porioreius
were released in three replications of T,an the same syocking densioy an the same date T,
wis kept as conirel without fish po compare the variations of rice grain and straw yield
with those stocked with fish. During the pericd of fish caliure wawer level was
maintdined berween 12-23 cm. Top dressing of Urea femilieer was done in chree
occasions at equal amount on 12, 33 dnd &5 days afver wansplantation of rce secdlings.
Croly bird perches (3-4/plot) were placed in the plots aiming 1o reduce pest infestarion.

Harvesting of rice and fish
Rice was harvested after 107 days of transplanting. The representative samples of
rice were taken from cach plot from an ares of | m® andomly. After threshing and sun
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drving, the weighy of grain and straw of rice were taken plot-wise. Water was drained our
slowly from the plos and the fishes were collected by hand picking. The fishes collecred
from each plot were counred and the number was recorded plor-wise. The total length
and weight of individuzl fish was measured for 30 fishes from each plos

Eztimarion of grazuth of fish
To estimate the growth of fish, 10 fishes were sampled formnightly with the help of a
cast net from each plot, This was done st the time of minimum warer level, when most j}f
the fishes took chelier in the rench, then the cast net was spread manuully (o cover 1L
Then the length (erm) and weight (g) of individual fsh were recorded separately with the
help of 4 measuring scale and 8 electronic balance. Growth grained by the fishes was
expressed in Specific Growth Rae (53GR by the following ways:
log, L, - log, L

#)  Specific Growth Rate (SGR % day) in length = o Lo 100
- el
I':lﬂ I"'l'r-l b lﬂ W
b)  Specific Growth Rate (SGR % day)in welght = —==1- TE= s 100

Where, L, = [nitial length of live fish (cm) L. = Final length of live fish {cm)
W, = lInitial weight of live fish (g) W, = Final weight of live fish (g)
T.-T, = Duration of the experiment (day)

Eztimarion of survival and yield of fish

The survival of fishes for cach treatment and replication were estimared on the basis
of number of fish harvested at the end of the experiment. The gross and net yield of fish
for each trearment were determined by multplying the average gain in weight of fish
both in gross and net by the total number of fish survived in each rreatment ar the end of
the experiment. Yield per plot were then converted to vields per ha.

Yield of rice grain and srrazs

The total weight of dried grain snd straw of rice per plot were calculuted by
miultiplying the weight of the grain and straw obtmined in per square meter of a
particubar plot with the total area of cach plot. These vields of grain and straw data were
then convened wo vield per ha.

Measurement of warer guality parameters

Water quality parameters in rice fields such as, water temperature, dissolved oxygen,
pH ind chlorophyil-a were measured once forinightly, Water temperature [7C) and
diszalved oxygen (mg I'Y were measured with the help of a portable DO meter (Y51
Model 538) and pH of wuter was determined with the help of 3 poriable pH meter
(Jenway, Model 30200, Chlorophyll-a was derermined by using a spectrophotometer
[(Milton Roy Spectronic, Model 1001 Plus) afier filtering water sample through
Wharman filver paper (46 cm).

Al
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Wearer guality paramerers

Water quality parameters of rice fields such as, remperature, dissolved ooypen, pH
and chlorophyll-a were measured and the values so far recorded have been shown in
Takle 1. The average values of water temperarure, disselved oxvgen, pH and chlorophyvil-
a vared from 294= 1 78°C-2952 17770, 482042 mel - 4.9=046 mgT, 73=0.10
Ta4xil4 and ZRM=2T74 upl-395=4352 ppt rospectively omong the  different
teedtments, A more or less decreasing trend in the values of dissolved oxveen was
recorded from the start of the experiment rowards the end of (@ Chiorophyli-a
concentration was recorded higher in trearment T, where no fish was stocked than the
rest of the Treatments,

Grozweh of fish

During the period of srudy the SGR by lengrh and weight recorded in O, riforcns
were 10T £ 0,03 % and 2,82 = 0.49 % and that in 8. porfoneus were 0.80 = 0,01 % and
L3 = 001% nespectively (Table 2. However, between the two species € mifoficus
showed higher S3GR than that of B, gonsions.

Suwrvval and yield of fisk

Between the two species B, prionoes showed much higher survival (72%) than tha
of O miloticus (35%). The gross and ner vield recorded were 2449 kg ha' and 222.8 kg ha'
in . gomowones and 142.8 kg ha' and 132.% kg ha' in O, mloicus respecrively {Tahle 3).
Significantly higher (p<0.01) gross and net yield were recorded in B, pinionoms than
those of CF, nifogpos,

Ircome

At the end of the experiment the gross and net income obrained from fish were Tk,
371200 ha® and Tk 2837.00 ha' for O, ntlosces and Tk, 10286.00 ha' and Thk. 6399.00
ha! for B. gewionotus respectively {Table 4), The benefit-cost ratio obmined were 0.60 for
O, mifwacws and 165 for B. gortonctus. The profit obtained from 8 gomionots was more
than deuble the profic obtained in O, sifosoe under rice fish culture.

Table 4. Gross and net income with benelii - cost ratlo from fsh coloore be sice Gelds

Cost (Th ha'') focomed Tk, ha') T
Treassment Land i i oot % 1 J.ilmd-:._
Frtﬂﬂ!_llim ingerhing o1 TOES Mot cist rabic
Lo 25l Sk = |42 8z~
T, 0k,
_.._IZ'U' nafofica ) 430 1174 3575 5712 2137 0.60
. B230x0.55= 2449540 =
“ e
=3 3 L pordonctui) 450 1437 EhEE L0286 fizae 1.65




Growth and vield of GIFT and silver bark in -t fiedds

Yield of vice and siraw

The recorded vield of nce were found w be 4471 ha'in 'I',I 4548 ctha”inT; and
3,7-4.2 t ha'! in T, The pverage vield of rce obrained in the trestments T,, T, and T,
were 4.6 ¢ he'y 4.7 ¢ ha' and 3.9 ¢ he! respectively (Table 3). Rice vield incressed by
about 17% in T, and 1% in T, than the yicld obtwined in T, (i, without fish}
Stutistically significant differences (p-=0.01) were recorded in the vield of rice berween
T, a0 Ty, and T, and T,

The recorded vield of straw were found o be 4245 tha” in T, 4445 tha' in T,
and 3.4-3.7 t ha® in T, The avernge vield of the sarme recorded in T,, T, and T, were 4.3 1
ha', 4.4 1 ha' and 3.6 t ha'! respectively after sun drving (Table 3} Siraw vield was found
ta incresse by 19% in T, snd 22% in T, as compared 1o T, (Le, rce monoculture).
Staristically significant differences (p<=0.01) were also recorded in the vield of straw
berween the treatments with fish and withoue Ash.

Discussion

The water temperature recorded in three tresrments during the soudy period was
within suitable range for fsh culiure, Ghosh (1992) menticoed thar the water
remperature in the rice field runging from 27-29° C are suitable for fish culmre. The
range of dissolved oxygen content (3.5-6.% mg |} of woter in rice fields of the present
study is guite similar to the finding (3.5:6.17 mg I'") of Ghosh ef of (19847 Gosh (1992
also stated that dissolved oxygen content of the water in rice feld mnged form 3.0-4.4
mg I'' in winter sepson. The dissolved cxvgen content of the water in all the reatments
were [ound to decresse gradually towands the end of the experiment. This might be
associated with the gradual incresse of shade on the water surface by nice canopy, which
ultimately reduced the photosyntheire activity of phyotoplankton and the obstraction of
rice plants on the free movement of air in the rice fields. The pH values recorded in the
present study weore within the productive level as reported by Ghosh (1992 Whitton o
al. (1987) aleo recorded the pH walues berween 6.33-7.08 in deepwarer rice fields in
Bangladesh.

Chlorophyvll-a concentration is a good iodex of plankionic population. During the
study period the values of chlerophyll-a concentration were found to ranpge berween
1742 and 80.24 ug 1" among all the treptments. Al {19%0) recorded the chlorophyll-a
soncentration of 45.2 pg 1 in rice ficlds in Malavsia which i5 more or less close 1o the
average values record in T; of the present study, Among all the weatments higher
average concentration of chlorophyll-n was recorded in T, {rice alone) than rest of the
vwo treatments (with fsk} which might be aunbuted o the grazing pressure of fish on
plankton. The fornighely average values of chlomophyll-a content showed noticable
fluctuations in all the trearments. This might be assoclated with fertlization, variation
of water depth and grazing by fizh.

In the present study it has been observed that between the two species . niloncus
showed higher BGR than that of B, gemomors in both length and weight which might be
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associated with the lower survival of € rifices resulting in more food and space for the
individuals sundved, Between the two species . miloncns showed much lower survival
{35%) thun that of B, gomonarr {72%) which might be associated with their schooling
behaviour which makes them easily available 1o snakes and other predators, The survival
of €3 mifoticus [68.4%) reconded by Rahman e al. (1995) was much higher than the
survival recorded in the present study which might be anributed 1o the retatively smaller
size of fingerlings stocked. But the survival recorded for B, gomiorotns wis almost close w
the survival 65% and 68% recorded by Rahman e af (1995 and Akhrerruzzaman e all
(19957 pespectively in thelr experiments. .

The vield of fish obmined from the culture of B, grmemmn (244.9 kg ha™ by gross,
J22.8 kg ha'' by ner) was almost double the production recorded for O, wilfovicies (142.8 kg
ha'! in gross and 1325 kg ha” in net) might be attributed to the much higher survival of
B, puisnotas than that of OL siloticus. The production of €. milsrics (4167 kg ha')
recorded by Haroon e af. (1992 was much higher than the productien recorded in the
present siudy might be due to bigger size of fingerlings stocked. Bur the production of &,
gorioneus {2294 kg ha') obrained by Guptn aod Mazid (1993} was almost similar w the
praduction recorded in the present experiment.

The production of rice grain and straw obtained in T, (4.6 t ha® and 4.3 © ba™} and
T, (4.7 t ha® and 44 1 ha”") were found o differ significantly (p<0.01} from the
production of T, (391 ha" and 3.6 1 ha''). The production of rice grain 4.4 ¢ ha', and 4.8
t ha' obtained by Gupta and Magzid (1993) and Kohinoor & al.(1993) respectively were
almost similar 1o the production recorded in the present siudy, Rice grain and straw
vield were Found (o increase by abour 17% and 1%% in T, and 19% and 22% in T, than
those of T, respectively. Lightfoot & al. (19925 summarized published data on oce Deld
from China, India, Tndonesia, Philippines and Thiland to show that avemge percent
increases in rice vields mnged from +4.6 to 28.6 due to fish culiere. These increament of
gean and steaw vield might ke due 1o the presence of fish in rice fields which reduces
the incidence of weeds and pests by eating wpon them. Akhtemuzzaman e el (1%%3] and
Mapid e af. (1995 also stared thar inteasduction of fish in the rice fields reduces the
infestation of insects and weeds by feeding upon them and thereby improves the vield of
Fice.

Fish might have alss increased the avalability of nutrients in soll By their feces as
well & by the increased biopertiichation of soil with the movement of fish, Roger (1985)
stated that grazing of fish on the sguanc biomass contribute through their feces 10
nitrogen accumulation at the soil surface,

Conclusions

Culoure of fish i the rice fields increase the vield of rice grain and siraw. These
additional vield of fish, erzin and siraw of rice will belp w improve the economic
condition and nurriticnal siws of resource poor firmers. However, between the two
species of fish, 8. gomfopoiuy may be recommended for concurrent rice-fish culture for
obtaining better vield and income our of it
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Toxic effects of dimecron to Labeo rofita Ham. fingerlings
during acute and chronic exposures: histopathological
changes

M. Akhter, A.R. Mollah*, M.M. Kadir' and M.A. Khaleque'
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Deparument of Fishesies, Dhaka

“Comesponding auhor

Ahsiract

The exposire to the highest dimecron conc. (8 ol vesulied in severe histopathological
changes in different tissues of Lobeo rohita fingeriing Tell neczusis, ovieplasmic
vacuelacon and pyenotie nucld were major sbnormalites observed in liver gissue. The
degeneration of glomeruli and proximal tbules, cvoplismic eacuslation and focal
hacmorehagic arcs were noted in case of kidney tissues Major changes observed in
imiestinal rissuies were degeneration of villi, disinegrizy of mucosal lavers, teccosis of
epithetial cells ere, However, hypertrophy of cells and granulation af cywplasm. were
majar hissopathelogical changes obscrvied in fish at lower dimecron concs, (4 mgTh

Keywords: Toxicicy, Dimecron, Histopathology, L. saliva

Introduction

Histopathologicn] changes may serve as a good indicator in determining toxic scrion
of 3 chemical pollutant, Histological information slong with physiological and
biochemical data may provide 3 more complete and sccurate description of the activiry
of 3 chemical agent {Mebrle and Maver [DEE].

Although msjor advances have been made in recent vears, the use of histology as a
toal of clinical pathology has not gained much smention as it should be. Mest of the
toxicological works are, however, concerned with measuring lethality rather than the
pathological effects of contaminants on the rissoe (Alabaster and Lloyed 1982, Rand and
Petrocetly 19857, The stotus of toxicological sesearch in Bangladesh is poor and thar of
histopathology is further merge. Kabir and Begum (1978) studied the histopathological
changes in few organs of H, forils exposed ro several granular insecticides. Similarly,
Banu ar af, (1984) investigated the effiecr of diazinon ta A, rerudineus, Given the kidney
and liver ag the vital organs for pesticide deroxification, this organs should be the
potential organs for histopathological changes. Similarly, since intestine is also involved
with absorption and detoxification of many chemical agents, it would be important
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rissue t be examined. Therefaore, it was, thus, decided o investignle changes in liver,
kidney and intestingl tissue of L. rokig in chronic exposure to dimecron.

M:[zrinh‘. .h.nd mc'l.hnd:

Ex.pu.'r{mumf pn:u.'ﬂfl.rm

The experimental svstem consisted of 6 circular earthen wumblers and were of 40
litres capacity eéxch. Owxgenation of individual tumbler was done by using air srones
connected 10 3 air compressor. Fingerlings of Lafee rebits were used a5 rest animal and
they were fed with mixture of rice brun and o1l cuke, twice daily or the rate of 2% body
weight. Feeding was stopped two doys before the commencement of woxicity trisl. The
pesticide concentration of "Dimecron 1MSCW™. & widely used pesticide wsed in the
present study, were selected achitranly on the basis of information obmined from o
parallel hisassay stody with spme fish, In that particular soedy, the L, of the dimecron
found o be approximately 20 megl. A cone of 8 mgl dimecron did oot kil the fish
during a 4-day exposore period, thoughe a level of 8 mg/l dimecron might not kill the
fish during a prolonged exposure period but may induce noticeable stress response. The
legic behind selecting this conc. was thus to demonstrace the toxic effects in the selected
parsraeters. A further cone. of 4 mg'l was used o ascertain whether such a lower conc. 1s
s1ill able w produce stress on Gsh. After seclimanion, six groups of fish, two groups
served w5 control while other groups. in doplicate, were challenged by dimecron.

The dimecron cone, in the tumblers wese schieved by adding calculsted amount of
freshily prepared stock solution of the toxicant disectly in 1o the respective mmblers. The
cxperiment was run For 42 days, The fish was inspecred several times 3 day and any dead
tound was removed lmmediarely. A natueal photopertod of approximately 12 hours dark:
12 hours light was available. At the rermination of the experiment, the fish were
sacrificed and kidney, liver, mrestne and stomach were dissected and preserved for
histopathological study.

Tissue samples were taken from all freatment groups, For each trestment, st leost &
fish were sampled randomly. For consistency, o fxed sections of the organ svetems were
sampled. After woshing in physiologrical saline, the tissue samples were fized in 105
buffered formalin and left for st least one wesk before further processing,

Tiixue processing

Fived dssue were cut into suitable pizces and labeled. The processing invoelved
passing the nssue through different aleohol grades for dehydmadon, Processed tissue
were then blocked in suituble moulds with molten wax and allowed to cool on 3 cool
plare. The blocks were inmmed in order to bring the tissue to the surface of the block,
Seriab sections of 3-5 g thickness were cut on & Leite-wetzlar microtome using Richert-
Jung disposable microtome blades, Sections were collected on prewashed wer plass
slides. The slides were then marked and dried and no adhesive was used. Stained tissue
sections were observed under an Olympus compound microscope and photomicsographs
from representative histological sections were taken on Leltz-wetzlar photomiceoacope.
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Hesults

Liver; The T5 of liver of control fish is shown in Fig, 1ia} and that of 4 and 8 mg/l
ireated fish is presented in Fig 1{b-d), respectively. Fish at the highest concentrations
showed severe pathelogical changes. The most conspicuous changes included necrosis of
hepatocyies, pyknotic nuclel, cytoplasmic vacuolation, These changes were commuon for
almost all specimen examined. Other less common changes included large haemorchagic
area with focal necrasis (Fig. 1.¢) and dilazion of sinusoid (Fig, 1Lc-d). In these aress, the
cell membrance of hepatocytes were disintegrated and the nuclei were scattered forming
a svneytical mass (Fig, Lb). Theies changes were recorded ar least for 50-860% cases. The
tissue af the lower dimecron (4 me'l) showed hypertrophic changes in hepatocyies (Fig
LB, fatty infilication and eyoplasmic vacuslation, Cytoplasm appeared to be grannular.

& T% of iver of conrod fish- the small unilorm size af the hepawe parenclymal oells and
their nucled (H&E 162,55

b. TS af liver wezved with 4 map dimecron- Hyperoophic changes in hepaweyies &
granular cytoptasm appeared {H&E 650%)

e. TS of liver wested with Bmg/l dimecron- MNecrosis of heparecyres and cytoplasmic
vacaolaton (H&E 162.5%)

d, TS of liver weared with Smgl dimecron- deeply s@ined mucle and focal necrosis with
hacmarrhagic arca (FI&E 63000

Kidney: The TS of kidney from control is shown in Fig, Hab) The conrral sections
show normal renal tubule with evenly distoibuted ¢ytoplasm and normal nuclel in the
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central or basal part of the epithelial laver. The connective tissue show compact structure
while the glomeruli were looped, blood vessels having connections with the tubule,

Fig. 2ec-¢) shoows the changes in kidney caused by dimecron treatment. The fish at 8
mgl dimecron showed gross changes in the cell and tissue structure. In severe cases,
degeneration of proximal wibules apd glomerili were seen, The epithelium of the
bules were basally vacuolated, In many cases, degenerative glomenali clumped into
crescent on the wall of the capsule (Fig. 2.d=el As in liver, many haemorchagic area with
miss of degencraved cells were also noted. [n most cases ovtoplasmic vaceolaton and
prenonc nuclel were observed. Dimecron concentration of ¢ mg] alze produced various
pathological changes (Fig 2.0 The epithelisl cells of the mibule appeared hyvpertrophied
having large and swollen epithelial cells. The cells had deep stained nuclei and many
cises the nuclel moved o the cell apices.

5 e e, N g M T e A B o F N I SRR .

FJ'E- Lo TH af kilinl."r-' af coptrol sk 5|.1|.'n1l.'i||.|; narmal struciures pormal bale amd glomernlus
(H&E [62.5X)

b T5 of kidney of control fish showing distal subule with enenly distsbuted croplasm and
mrmal aucled (HAE G501X)

o T3 of Kidney of fish reated with & mgT dimecron- Hyperrophicd epithelial cells and
decp stpined nuclel (HEE 162.5X)

d. TS ot kidney of fish tecared with § mig'] dimecran- Abnormal glomeruli and vacuolatian
of cytaplasm (H&E 162.5X)

Intestine: Fig. 3(a-b) shows the cross secrion of intestine from a control fish, [t is
evident that villi ure normal end individual villus remain separated. Mucosal folds
remain intact structusally. Cellular structure appeared normal. The intrgrity berween
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various muscle abnormalites appeared. At the highest concentrations several
degenerative processes were evident. Degenerative changes in the villi, particulatly ac
the tip of the villi, were commonly scen in Fig, 3(d} and 30, Tn some cases complete loss
of villi was also noted. Loss of structoral imegrity of mucesal folds were epitheliumm was
another common observarion. In some cases, characteristic inflamatory infiliation of
submucosa was seen. The inclusion of thut was clear exudare and pyknotic nuclei. Fish
at the 4 mg/l dimecron also showed some changes. In few cases, the degenerative changes
at the tip of the villl were evident. However, no changes in the submucesal integrity was
phserved. The nuclel appeared to be dilared.

Fig. . u. TS of intestine from conirol fish- normal mucesal folds (H&E 630%)
b T5 af intesting of trested fisk a1 4 ol dimecron showing mild changes. Epithelial cells
were hyperitophied (HEE 162,550
o TS of intesting of rreaed fsh at 4 mg/l dimecron, Mecrotic changes at the tp of villi
TH&E A50XK5
d, TS of intestine of trested fish ac 8 mg/l dimecron showing degenerative villi, paricularky
ot the tp. Changes in mocoaal lever, Presence of edematous cells THEE 162.3K)

Driscussion

The present study demonstrared rhe roxic effeces of dimecron on the various tissues
of fish during a 42-dav expsoure period. The histopathological changes observed in this
smudy were also repored in smudies coocermed with varous pesticides and other
pollutants and therefore, are ot characteristics of organophosphorus but represent non-
specific changes induced by exposure e pesticides. Again, many histepatholegical
chanpges observed in an organ were also found in the tissues of ocher organs.
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Most of the histopathological change, o, hepatocyte necrosis, cytoplasmic
vacuolation, pyknoric auclel are often reported phenomena in texicological studies.
Cyvtoplasmic vacuolarion due to exposizre 1o pesticides has been reported by a number of
workers in differenr rissues of fish, King (1962} has givern a detailed account of various
histopathalogical symproms of guppies and brown trout fry exposed to sublethal
concentrations of DOT, maialy i the liver. kidney and intestine. Eller (19710 and
Bhattachrya er el (1975) have also reported vacuslation in liver cells of Gshes exposed 10
endrin, Kabir & Begum (1978} also recorded this change in 4. testedings exposed 10
padan and furadan. Sastey and Malik (1979} also observed cytoplatmic vacuolation in the
liver of Charng pounciors exposed to much lower concentrations of dimecron (032 mg/1)
than wsed in the present study, Vacuslarion of cyroplasm might have been occurred 1o
due o grnnulstion and'or degeneration of cyroplasm accompanied by depletion of
glycogen reserve,

Necretic changes in the liver cells observed in present study was alse reported in
Larder and Laroche (1973}, Batrvacharia o @l (19751, although this was not observed by
sastry and Malik {1979} in C, punctarur exposed o dimecron. This ditference could be
due to the lower concentration of dimecron (0,32 mg1) used by the luter authors. Kabir
and Beguem (1978) also observed necrotic changes in liver cells, particularly in fish
exposed ut the higher concentrations of padan and furadan and supports our findings.
Pyenotic mucled observed in our study have also been mentioned by Begum (1976) in A,
testudieeis exposed o various a number of pesticides.

[t may be mentioned here thar necroric changes were not apparent in fish exposed to
4 mg dimecron even after 42 davy of exposure. Indicating that higher concentrutions
andior further longer period of exposes are required to bring about this changes in the
liver cells. Necrosis of cells is a serious parhological change.

Deep coloured grannular accumulations in certain parts of liver tissue were noted by
Begum (1976) and may be similar 1o the focal necrotic ares with coagulated blood
abserved in this study and are indicative of advance stage of cell necrosis.

Kidney tissues showed gross pathology under dimecron expesure condirions. Severe
changes were observed in fish ar the highest concéntration. Degencrative changes in the
proximal tubule and glomerulus observed in the present study are in conformity witl
the results obtained by Stith ot ol {1973), Degenerative glomeruli clumped into crescent
on the wall of the capsule observed in the present study was also recorded in the study of
Begum (1976) with basudin to A, festudinens, Cyroplasmic degeneration and vacuolation
noted in the peesent casé were also reported by the above authors. In the case of Jower
dimecron concentration the above chenges were not apparent but hypertrophied bule
and epithelial cells were seen. These were also seen by Smith of ol {1973} and Kabir and
Begum {(1978). Hyperteaphication of cells is indicative of increased activity, It seems thar
duning dimecron exposure kidney function incresses, It is now well established that
kidney s involved with the detoxificarion process of organophosphorus compounds,
therefore its presence in the kidney is obvious and may this exerts its direct effects on
kidney componenis,
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Several pathalogical changes in the intestine of fish at the highest concentration
included degenerstion of villi, particularly at the ®p, sloughing of mucosal layer,
desquamarion of cellular layers. Similar results were alse ohserved in fish by Smith and
Piper (1975) during exposure o ammonii. The detachment of mucosal layer could be
due to the degeneration of the basal layer lumina proprin. Ruprured and highly
degenerated mucoss were also noted by Sasiry and Malik [1979) in C. Puncietus exposed
to (032 mal. In the present case, the lower concentration of dimecron {4 mg'l) did not
induce such severs changes. The reason for such difference is not clearly understood.
Cytoplasmic vocuslation in the columnal epithelium seen in the present case was also
noted by Eisler & al (1972). Changes in the nucleus of epithelial cells noted by Begum
( 1976 were also apparent in the present study. Since intestine is the site for absorptive of
most chemicals, the action on the intestinal tissue is cbvious, The pathological changes
in intestine tisspe may nor only impair the absorption but glee impair the digestion
process due to the destruction of mucosal layer responsible for secretion of many
digestive exzymes,

The present smdy detected many abnormalides in Hssues cuused by dimecron
exposure, even at the lower concentration of dimecron used, although changes were less
severe indicating that this level of dimecron is not safe from histopathological point of
view. It is imerprered on the basis of histopathology that severe imbalsn¢e in many
physiological process might have occurred in dimecron exposed Bsh.
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Ahsiract

Licidence of Epizoatic Ulcerative Svndrome (EUS) has been recorded for the firs tdme
in freshiwarer fishes in the endemic aret of Punjah, Pakistan. Survey of privaie fish farms,
harchery and nateral water bodies was conduceed in a radivs of 14 Km from nroand FIVEF
Bavi near Lihore (Punish Pravinee) Pakistan, Cut OF 1628 fshes belonging 10 18 genera;
317 fshes of 10 penern were found affecred with EV3. The incldence of ELIE m
cularable fishes was higher @ Cirrking snigela (15.4%) moderace o Cetla carkr {13.3%;
and lower in Labre mide (5.0, Exotic fish, Chinese carp Crerspanpmgodon (della and
Hupophkalwicthy moliroe were not affected with EUS [n nop-culurable fishes the
incidence of ELIS wis higlest in Chonne praciaeur (718%) moderare in by € stragur
ta5.4%% and comparatively bwer Parmas oo (43.7%0 A sdow growing femperiiline
sensitive Soprenia rpp, was isolated from all of EUS infested fish spoccs Asromous
sopy and Presdomenas spp, were fsolared from the diseased fshes, Ectoparasites v
Lernaan, Arguius and Trchodivg spp. were also isnlated trom Ll sbein and gilks of infected
fish species. The disease was more severe in warer hoving oo alkalimity (70 g,
hnrdness (75 map]y and low rempesatione of 1012 °C,

Eeywords: EUS, Bacieria, Water qualicy

Introduction

The Epizeotic Ulcerative Syndrome (EUS) s o condition charscterized by large
cursneous ulcerative lesions that periodically results in death in many species of wild
and cultored freshwater fish, often involving @ numbes of pathogens (FAQ 1985), The
same disease is also called Mycotic Granulomatosis { MG} in Japan (Egusa 1992} und Red
Spot Discase (RSD) in Australia {Callinan & ol 199%). This disease was first noticed in
1972 in Austealia (Chanopadhyay e al. 1990) and Sourheast-Asia (Rodgers and Burke
1981%. Its presence has also been reported in Southeastern United States (Mogas and
Dwykstra 1986), It appears as if EUS is spreading more widely prevalent in Asian
Countries. This has been reperted from Fhilippines, (Reantaso 1990}, eastern and
western India (Das er al. 1990}, Snilanka (Frenichs 1988}, Bangladesh (Roberts of al
19891, Bhurtan (Phillips 1989} and Nepal (Shrestha [990). EUS is believed to have
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eatered [ndia in 1958 and since then has been causing lorge-seale mortalities in both
freshwater and brackish warer fish (Das and Dus 1993). Since Pakistan share o long
eastern border with India, there was a possibility thar disease could have been
tramsmitted depending on aguatic environment contamination.

We in our preliminary survey in the Potohar Region of northern Punjab of Pakistan
did not find presence of EUS (Rab or al. 1993), Recently some complaints of disease ot
break stmilar to EUS were received from Punjab (Pakistan). The present investigation in
from of a comprehensive survey therefore, was designed w determine the incidence of
EUS in different fish species, both in culture system and wild of Punjab, Pakistan

Materials and methods

A survey of warer bodies was conducted from April 1o July'97, in & radius of 14 km
around River Ravi near Lahore (Punjab Provioce), Pakistan. Four private fish farms, one
private fish hatchery, 20 namral warer bodies in the form of small and lirge ponds called
Dihunds (muinly non drainable) and carches from Kiver Ravi were included in the study.

The study ares 15 located in flonded zone of Pakistan. Out of the roral raingall in
these aress, sbout 70 percent are received during monsoon rdiny sesson (July-
Seprember). The maximom temperarure ranges from 40-45 "C in June. In winter, the
temperature ranges between 10°C-25°C {Novernber- February) in this area.

A toral number of 1628 different fshes representing 18 genera were examined for
the presence of EUS according to the previously described signs und svmptoms
{Touguthai 1983, Robers o af. 1989, Shrestha 1990 and Prasad and Sinha (1990). The
fishes were collected with the help of cast ners and from commercial catches of River
Favi.

Parasites were isolated and identified as  described by Jaffry (1993) For
bacteriological and fungal investigation, fishes were stored in ice and immediately
rransported to laboratory, as described by Callinan 2 of. (1989, EUS infected fishes (25)
were preserved in 10% buffer formalin and sent 1o Agquaric Animal Health Research
Institute (AAHRI) Bangkok, Thailand, for confirmation of EUS through Network of
Aquaculure Center in Asia-Pacific (NACAL

Water quality purameters were tested on the spot at all sampling sites, using Digital
Tirrator {Model 165000-01) HACH water analvsis kit and have been presented in Tublel.

Tahbe 1. Water quality parmmetess of different sites in tha endemic area of Pungak, Pakistn

e e e e Y P e T e ] &S EEEEEETETTEY

Privare fish TWamrul water Bavi

farmms bodies river
Temperature ("C) 12.27.5 11-27 10-26
pH B85 E.0-R.5 7350
DO (g 7.1-106 7.9-10.5 258
Alkaliniry {me) 100 T 121
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Acidity (mg/) 2070 42-86 42-6l
Chloride {mgT) 3650 S6-6.0 4.2-T.8
L0 (mgT) 23.0-46.0 30.8-38.0 A0.0-40.2
Hardness (mgl) 95.120 75-110 110-230
Ammonia (mg/T} .1-0.2 Wil 07-1.3
Mirrine ([ mgl) Mil Wil Mil
Besults

The incidence of EUS in ffeshwater fishes in the endemic aren of Punjab in Pakisan
iz presented in Tablel. The incidence of EUS in non-culturable fishes was highest in
Channa pienctares] 72,72%), moderate in Chausa straines(b5 45%), and comparatvely lower
in Punos fioo (43.66%). The incidence of EUS in culwurable fishes was higher in
Corhanps wrigale (15.38%), moderate in Caeils cadlz(13.33%) and lower in Lobes
rofuie(4.96%.), The clinical signs and svmptoms related o EUS and exhibited by these
different fish species in the endemic aréa of Pakistan ure presented in (Table 20,

Tahle 2, Incidence of epimaonc ulcerative syndrome in freshwarer fishes
in the endemic area of Punjab, Pakistan

————mame = L] mrmm == m———

Fish Incidence Signs & sympiom:
speics (oo, infected!

o, observed) ul ef ha I
Culturable fishes
L. Cirriene mrgais 154 1WES) - * - +
2, Carla cailn 13,40227165] t - +
3, Lodvo rahra 50 15/5020 - E +
Mon-culturable fishes
I, Chamma paercrame TR RCHNEIE - - + +
2. (5, sirmirs G5 501081655 + - + +
A, Prntvns raceo 216271 + - + +
4. Cirrhing reba 18211 = F ;. i
3 Hererepnausis fossifus 14.3( 214} + . +
. P nerana 13304340 + - +
7. Latew cathasu 3224 + + +
B. L. dyocheluz . = i =
8. Mydrus seenghala
0. Norograsrais: modopaeras
11N chaala
12, Wallagn qru

FA Mysras canias £ 3 . ¥

.........
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The various types of pathegens associated with EUS in freshwater fishes in the
endemic aren of Punjab Pakistan are presenteéd in Table 3. A specific slow growing
temperature sensitive fungus, Saprolegreg sp. was isolated from all the EUS infected fish
species. This fungus waz present in ferm of bunches on the ulcersred skin and with
deeply pesetrated hyphae (Table-ITT). Among the parasitic infestation Leryoes sp. and
Argaiduz sp. were solaved from some of the infecred fishes (Table 3). Trehoding spp., were
also isclated from the gills of infected fish species. Bacrerial involvement in this disease
was consistently present. Asromones spp. and Feewdemons spp. were isolated from the
diseased fishes (Table 3). Environmental monitoring revealed that the incidence of
disease was more severe in water with low alkaliniey {70 mg1 of CaC0,) 20d hardness (75
mgl of Callly). The discase was mostly observed duning the winter [Movember.
Februuryl, when temperaware fall to 10-12 "C (Table 33,

Tahle 3, Various type of pathogens sssociared with EUS in freshwaner fighes
in the endemic aren of Funiab, Pakistan

EUS infected fishes Pathoeens isolaged

Ecr parasite Fungal Bacrerial
Culturable fishes
1. Labeo roltiie L= 55 AHFPS
Z. Corhiva mrigaia L5 ASTS 5 AHES
3, Carlo corla L5AS 55 AH
Mon=culturable fishes
I Lbeo calbase - a5 AH
L. Crrlama reba L5 55 AHPS
L, Purnus ficio LTS 55 Pa
4, Herevopresies forsiic . a5 Ps
3. Punniury saraua LS a5 AH.P5
6. Chamaa uercratus T& Sk AH.F5

7. Chamma sorets TS S AH.PS

e o i L b L T T TR R PR ) =S =

L5; Lomaoed 5p. A8: Argwlag sp, T5: Troding sp, 55 Expmfageia sp. AH: drmseuan indphifc P Pesdrmmm ip,
*Fathopens were identify in alher specimen augmines,

Frah sample analysis (AAHRT, Banglksk|

Case Nool (Chanrs pumctaius): Mycotic granulomze were observed among the
myopathy fesion of the affected fish. Some metacercaria found encysted in the
hypodermal laver of the skin, muscle sand gill Glament. Trckading spp. has infecred gill of
the fish and cawse hyperplasia and oedema of epithelial cells.

Case No.2 (Chaoma punctenis); The lesions of this fish sample were in the advance
stage as compared to the sample Mol Many myeotic granulomas were found in the
muscle area and also in the mesenteries, Trickading spp. and metacercarial cyst infected
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gills of the fish and cause hvperplasia snd oedema of epithelial cells. Gill lamellae wers
joined wegether.

Dizscussion

Incidence of EUS in freshwater fishes in the endemic area of Punjab Pakistan is
being reported for the first time. Thig incidence of EUS in three cultursble fish species
(. merigala, . carla, L. vobita) svernged 11.2 % and 7 non-culurable fish species avernged
33,7 %, These resulis sre consistent with the eaclier reports of Callinan er gl (1997} who
reported that out-break of EUS in 18 countries of Asia. Pacific. Over 100 fish species
hive been recorded ss being affected by EUS (Frevichs & al. 1988, Highest Iosses
occurred in the snakehead Channas sp. (Roberts & of. 198%). Other incloded air breathers
that live in swamps, marshes or diches and many of them expericnce poor waler
conditions for most of the vear (Supeivadi 1986), Wishwanach ef of, (1997} reported thar
in Imliza 4 roral of eipht species were consistenty affected in freshwater belonging 1o
Churina =p. and Prenris gp. The Indian major Carps (. mngale, L rokiae and O corla) also
appedr susceptible 1o EUS [ Kumer and Day 1992], EUS is believed 1o have entered India
in 1988 and zince then has been causing large-scale moralities in both freshwarer and
brackish warer fsh (Das and Das 1993), Since Pakistun share a long eastern border with
India;, there was @ possibility that disease could have been transmitted depending on
#UALic enviranment contamination,

According to Willoughby e al. 1995, the estential eriological agenr of EUS is an
oomyce fungus Aphanomyces moeders. The tvpe of uleers produced in fish from Iodia
have been associated with pathogenic fungus of saprolepma sp. (Anoymous 1992y The
results of our study indicate that most hikely a typical Saprolegnia sp. cansed them. In
India & broad spectrum of bacterial forms belonging 10 Prewdemoras gp, Bacllug sp.,
Anthrobacier sp, Sraplhddocecous sp, Micwcoccus 5f, Achimompeers sf, and Aeroiiosas
hvdropiils were isolated from diseased fish sample (Fumar and Day 1992, However, in
Pakistan only Aeomonas sp. and Presdomenas sp., were isolated from the disessed Gsh in
the present study.

Although, Beongprach o ol {1983} found no direct relationship of ectoparusite 1o
the sccurrences EUS, The present study demonstrated thet ectopacasites like Lemoses 55,
Argulis sp and Tricoding gp. were also isolated from disessed fish, Perhaps parasite scts
either us 5 pathogen or vector for a pathogen of EUS Roberts er al, {1986) . Alternatively
parasites may dat fimes induce stress in fish and predispose them to infection.

The incidence of discase appear 10 be seasonal in nature usually this occurs in real
epidemic form after the monsoon sesson Le Sepiember ooward. This s in agreement
with the resulis of Jhingran {1990% Chinabit ef of, (1995] and Vish Wanth ¢ o, (1997),
who bhas repored that low tempersture wsually is necessary for EUS ouit-break. The
disesze showed s decline from Apnl oowards. This 15 possibly due to nse of water
lgEnpenilure,

Rodgers and Bruke (1981} opined thot rapid sepsonal depression of salinity and
emperstune dre impotiant envieotmental facrors thar predispose fish 1o be aracked by

449



M, Kabveral

red spot dizseaze. Monitoring a1 affected sites in Bungladesh, Ching, Jodia and Lao PDR
rMyanmar) durdng 1988 and 1989, i was found thot sut-breaks occurred during moaths
with low emperaruce, [Philipps and Keddie 1990). Low chleride concentrations also
make fish less wolerant to environmental ooin (JThingran 1%, [n the present study the
alkalinitv and hardness were comparatively low in the water samples. It is therefore,
lagrical to belicve thar these facvors might have predispesed the fish with s possible atesck
by fungus Sapralegrig sp.
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Bacterial load in pond water and different organs of a Indian
major carp Cirrhinus mrigala Ham.
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Abstract

Dacing the study period (Augunsi, 1993 w0 July, 19945 the mean bacterial brad in sarfacs
water was found @ vary from 139 x00 (Quly™S o L 1x10CFUml (Sepiember93,
while that of bomom water ranged from LOLE1E (Mavy S w 3 20x10CEFL mi {Octvber
03 The mean mial number at bacrerial load 10 body slime. liver and ki.llnr.':.' wad found
tr vaey from (582107 (July™d) o 237 10CFDe (March™4) from 0220107 July" 4 mn
T IPCEU e (March™4)  from 0130 July™d oo 9361 0PCFUE  [March™4),
respectively. Baceeral losd in slime was sipgnificantly correlaed with bacrerial [oad in
liver, bacierial load in slime was signilicantly cormelaed with bacrerial foad in kidney and
becterzal load in liver was significantly correloted with bactecial load in kidney.

By wards: Bactesla, O mrgele, Pond waner

Introduction

Wide mnges of hacrerial flora are abundanr in water and associmred with fish
specially, with the bortom living fishes. Effective water management in fish pond is one
of the important factor contriburing 1o the success of fish culture. Environment plays a
crucial role in disrupring che balance hetween the host and the pathogen. Bacrera in
aquatic svstems, specially, freshwarer svstiems have been emploved as an index of
abundance of the microbial community Horselew ([1973) investigated relationship
herween the bacterial flora of salmon 2nd i environment and observed thar the bacteria
of akin were similar with the bacieria in water. Frazier and Westhoff (1978} staved tha
the bacterial flora of living fish depends upon the microbial content of the water in
which they live.

Study of aquatic bacreria associated wirth fish s very limited in Bangladesh, Few
anemps have been taken in order o assess the bacterial population in wguatic
environment and their involvement in causing disease in fsh Cirkone: mrgale H. 15 one
of the cultured fish in Bangladesh and considered as one of the important components in
our poly-ciulture system. Considering, the above seasons the present study was
undertaken 0 investgate the bacterial load in pond water and differenr organs of the
battom tiving fish, Crrbinns mrgala &
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Materials and metheds

Sampling: Fish samples {Length26.37cm 1o 35.62cm) of mrgal, Cirhings mngala H.
were eollected once 4 month from the selected experimental pond of the Faculty of
Fisheries, Bangladesh Agriculmural University, Mymensingh for period of 12 months as
shown in Table 1. Warer samples was collected also from the same pond once o month
during the study period. Water samples were collected in sterilized reagent bortles both
from the surface and botom levels for bacterial population stady as well as for sTudying
the physico- chemical parameters-

Water study: Surface and bottom water of the pond was carried out f[ollowed the pour
and spread plate method as stated in Sandard Methods for the examination of Water
and waste water {Lenore # of 19893 Perst dishes were set out, two plates per dilution
were tested. Each dilution (.1ml) was pipetred into the center of the petn dishes using a
fresh pipette for cach dilution. With a sverilized pglass rod the content was spread as
L'luln;}l;ty s Fll:la.!a.ihli' and the medium was allowed o set. Then the perst dishes were
inverted and kept in incubaror ar 25°C for 24-48hr. The plates having 30-300 colonies
were counted for viable count. The colony or viable count ‘ml was calculated by
multiplving the avernge number of colonies per countable plate by 1he reciprocal of the
dilution.

Body shime: Fish samples oollected for investigution were killed by 2 light huet on the
neck region and then the slimes were collected by scrapping with & sterile scalpel and
were kept in a sterile weighing boat which were pre- weighed, Necessary dilution were
made using physiological saline (0.85% NaCL) following the ten fold dilution method,
Thus the semples were ready for inoculation in the culire medium. (TSA, Choid).

Liver: The body surfuce of fish samples were disinfected with 70% ethyl aloohol and
their abdomen opened by aseptic dissection apnd then the liver was taken our carefully
with the belp of sterilized forceps (Austin and Al-Zabharumi 19338, Kabatal 983} The liver
samples after being weighed individuslly in o sterile weighing boat and  was
homogenized for preparation of suspension in physiolegical ssline. Thereafter, the
suspension was diluted with sterile physiclogicul saling for inceulation on the culure

medun (TSACxoid),

Kidney: The kidney samples were prepared following the same procedure as done for the
preparation of lver.

Fesults and discussion

Average length and weight of fish samples were presented in Table 1. Length of fish
ranged from 27.24cm 1o 35.62cm, while weight varied from 24262 1o 431.40g The
physico- chemical parameter of pond water is shown in Table 2. It was observed that the
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phivsico- chemical parameter did not show any significant varaton from ene month W
anether, The mean toral bacrerial lead of surface warer duning Auwgust, 1993 o July'D4
was found o vary from 1.39x10° CFU/miuly®4) to 3. 11x10°CFU/ml{Seprember'93]
while that in case of bouom water ranged from 1.01x10FCFU/mliMay'94) to
5.06x1°CFU/ml{ Seprember’ 933 Table 31.The bacterinl load in case of surface water was
found o be higher from Aupgust™3 o March®™ then it bécame lower from April %4 to
July24 while that in case of bottom water was found 1o flucteate ieregularky.

Table 1. Average lengih and body seighe of fish sample s recorded From Augist¥3 e July94

Manth Lengzth LEELT Weight (gl
Iz1 phase
Aug.'93 b3z 30450
Sepa3 3088 3067
Dor's 3X5E 34760
Nav.'93 3453 408,115
D3 EEREH] 346,00
Jan. ™4 455 37850
Feb 94 3395 36700
Mar.'54 s 41500
Aprad 3507 AE.00
My ") 15462 43044
Jume4 el 24202
Jul™ 94 2T 2ER.H
LATy fik1%) i3s Pl

Diam presented are aversge nf ten dish.

Tahle 1, Monrhly vaniaton in physico- chemical peramenees of the pond watee donng Augusa™3 o July'iy

Munth Temp.*C) pH L0 fmgl) Hardness Ammania
(g1} {mgz1)
len plugse
Aupd EEN] 85 8.5 320 (RR ]
Sep,™3 9.7 1.2 B4 azn (KR LA
(™93 9.5 1.2 B 4.0 LT
Hov.'03 9.7 7.0 B3 240 LT
Dhec "2 7.0 ik B4 B0 i
Jam, "4 253 R P 27.0 Q10
Feb, ™4 ) EE B.0 80 naata
Mar." M3 20 1.1 qo.n o
Apr.94 29,1 &40 7.8 0 it
May. 94 70 75 7.0 350 haLo
| [ETTLRE x4 .5 7.5 400 {20
Jult 35,3 5.0 7.5 400 1.020

Draca presenied are average of four replications
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Table 3. Manthly variation in tatal anmber of bactecial bad in
posnad water recurded duriing Auges'®3 oo July'

Hacterial load in pond water (CFLUm|

Meamith Surface water | Botom waser
151 phase
MAug a3 ERUERTIE 2.7kl
Sep.93 301107 SAlfa LO®
[ Tk | 10910 Sl
oy, 04 28010 T a”
Creg,"23 LETn |8 [0
Jan. %4 179510 |81kl
Feb'wi 1.73=10F 1.1lxliF
Mar. ™94 IR (T
Aprd 13800 L2 10"
Alay." 1510 14lx 1o
Jame 4 1310 1.15x 1)
1l,"Rs 138 10 Xl 1

Data preseated are average of jour replications

The Bacterzal load 1o body slime, Hver and kidoer of fish sample during August™93
to July'94 was found 1o vary from 0.58x10° w 2.37x 10° CFU/g from 0.22x10° to 9.64x10°
CFUfg and from Q.13x10° 1o 9.36x10°CFUE, respectively during the experimental
period, 1.e., from August, 93 o July'®4 {Table 41 The highest and the lowest bacrerial
lpad in all the three organs were found in the month of March'S4 and July'9d,

respecrively,

Table 4. Monthly variation in wial number of bacterial load in fish sample

Bacterial load in fish (CFLg)

Monih Body slimme | Liver Kidnev
st phase
Aug 9 11 ER LT Lidks10"
Sin. 91 5, 7RI o 4L 5 Mgl
O3 ATt A RER 1P 9. i7glirt
Mo, 1. 32=11F L4Ex L 4.85x10°
| FEERIE L1400 PR AL 24510
Jan. 94 3,79 104 L4dx10* 556107
Feb. " 25w T Efaclill 2381
M.y 2.37z0P GhdxLiF 9 365 ] I
Apr.o4 i, K3 1 23Tl SR
May."54 LASx i 4, 58x 10 BN
June. 94 120w b (2310 TNETA R
Jul %4 058 [40° 22107 0.1 S iy

Daga presented are average of 10 fish.
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The correlation of different puramerers studied from Aogust'®3 w ol indicate
that the body length of € mrgele H. was significantly correlated with body weight,
baderal load 10 slime was significantly correlared with bacterial load in liver and in
kidney and bacreral Joad n liver was significantly correlated with bacterial load in
kidney(Tahles 5 and @)

Tabke 5, Caorrelation between growth parsmencrs and becrertal load in body slime,
liver and kidney of Cenhimur mregoie a8 observed during the period from Auguea'®? w |uly'™S

Yarizhles r-wilie (=10
|. Brdy lenpth (BL} x Body weight B Ofp]3eee
BL X Bactermal load in slime (4550
BL X Bactersal load in liver (. 5431
BL X Bacenial load in kidney 37

1 BYW X Racwerial load in slime 4 TR
BW wenght X Bacterial load v fiver a3l
Bisly weigle X Bacterial load in kidney (L3280

1. Bacrerial foad in slime X Bacverial lopd io liver 0,725k
Baccerial oad in sfime X Becrerial 0ad in kadney (hA4ET™

4. Bacrerial boad in slime X Bacrerlal load o kidney U

* =Significans a1 3% level ** = Significant ar 1% Jevel *=* = Significant ar & F% level

The monthly veration in totsl bacterial load in the pond water, body slime, liver
and kidney of the experimental fish, und the existence of significant positive correlation
between the bucterial load of body slime and the bacterial load of liver, berween the
bacterial load of body slime and bacterial load of kidney as well as berween bacrerial load
of liver and bacterial load of kidney, might be due o feed (mustard o1l cake, rice bran
ete.] used as supplementary feed, Moveover, the month o moenth fuctuation in the
bacterial load might be dwe 10 time o tme sdditien of water in the pond. But no
significant correlarion wag found between bacterial load with temperature of pond water.
Moreover, the physico- chemical parameter of pond warer did not show any significant
wiriation from one month w another. Romanenko (1971) reported that the total bacterial
number in reservoir water was 1.43-0.18x10%ml of water, The range of bacterial load in
water of the experimenal pond as recorded during the present study (1.01x10%/m] to
5.06x1PCFUml of water) more or less agree with his findings. Homseler (1973)
investigated relationship between the bacterial flora of salmon and s enviconment. He
recorded 10¢ to 10 bacteria per em2 of skin and similar sumber of bacteria found! ml of
water. Chrgunowski (1985} reported thar the tomal bacterial population was 1.1x10° cells
mi-3 of water in loke Arlington and cell volume was substantially larger in winter than
summer and were negatively correloted with tempersture which differs from the
findings of the present study where higher bacterial load in pond water was recorded in
August and Seprember which is probably due to shallowness of the experimental pond
that presumably resulted in the existence of favourable condition for the growth of
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bacteria in Aupust and Seprember. Tewar and Mishra {1985} reported freshwater
bacteria varied from ! to 30014 'ml in the lake water, Lic-To of af, {1992 reported thar
total bacterial count CFU/me) of skin was 1.2x107 in apparently normal lesioned sample.
They also added thar the mean CFU/g tissue was 4. 3x10F in apparently normal specimen.
They found thar kidoey sample likewise revealed the presence of bactens. Araki and
Kitamikadi {1978) pointed cut that the population density of bucteria ranged from 0.0 1o
LExIF cell/ml of water in some river ond pond waters of Japan. Igbal (1995) repored
that the total bacterial Ioad in pond water, body zlime and kidoey of fish ar Trisal Fish
Seed Multiplication Farm, a GoB Farm, varied from 13x10° to 5.9 x 10° CFU/m] of
water, S4x10 1o 8.5x10° CFU/g of bady slime and 0.0 1o 24x 10° CFU/E of kidney,
pespectively, while that of Jhalak fish farm was 205107 o 3.0x10° CFU/ml of wuter,
3810 ro 2. 3x10F CFUg of body slime and 0.0 1o 5.3x10* CFU/g of kidney which agree
with the findings of the present study. The presenc study revealed chat the bactenal
population in different substrates were 1.3%: 10 w 31lx 107 CFU/ml in surface
warerl. 01x10® to 5.90x% 107 CFU/ml in bottom water, 0.538x10° to 2.37 x10° CF g in body
slime, 0.22u10° to 964 xL0° CFU'g in liver and 0.15x10° o 9.36x 10° CFU/g in kidney.
The study revealed thar there is an existence of positive correlation of bacterial load in
body slime with liver a2 well os with kidney of C. werigals.
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Effect of pond aeration on growth and survival of Penaeus
monodon Fab.

Rajech K. Mohanty
Waser Technology Cenire for Enstern mghon (ICAR)
Chandrasekbarpor, Bha haneswar, Cerissa, India 751033

Abstract

The effect of paddie wheel acration on shrimp growih and survival were suadied at a
commercis} farm &t Chandipur coast of Orissa, India, at diffevent svocking densities of
Penacus monodan. Four different acration patieris were sdopred and evaluated. [nfluence
af individuil serstinn pattern on average survival e was nod highly significant
ipec 05 a1 different stocking densities, whille diffenent acratlon pamerns had significant
influence (p<0001) an survival rae of P meeodon. It was also estimoted that 1.77 hp
{aerator} is needed for cvery 1000 kg shrimp bicmass which corresponds 10 | hp363 kg
biomass of shrimp, Higher growth rate was mistly observed during 63-58 days of culmre,
when six 2 hp aerators were in wee. Size varietion in growth was Bighes daring inital
stage of rearing, while it was reduced to significans level tovwards the las: phase of rearing
s mumber of aerator and hour of operation increased,

Eey words: P moden, Semi-intensive, Aeration, Paddle wheel

Introduction

Meration play a key role in semi-intensive shrimp farming and reflect the pond out
put as it helps in diffusing armospheric oxvgen in to the pond witer and maintain
dissolved oxygen level, keep the feeding zone clean and accumulaste sediment at the
centre, uniferm water circulation (Sanaves ¢ ol 1986), mobilize nutrienss in water
column, enhancing the growth of phywoplankion and decompese organic matter due to
highly facilitative aerobic environment (Mohanty 1997), Acration is required in semi-
intensive ponds when organic loading from feed drives the pond ecosystem from
auretrophy o heterotrophy, as heterotrophic ponds exhibit negarive net oxygen
production due 1o excess oxvgen consumpiion. Therefore, acration serves 1o counter act
axvgen depletion and stahilize diumal dissolved oxygen level. This study however,
examined the effecrs of paddle wheel acrator on growth, survival mte and yield of P
mordon, examined the effects of paddle whesl serator on growth, survival rte and vield
of P. monodon st different stecking density and evaluated optimum aeragion
requirements.
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Materials and methods

The present study was cacried out ar "Shrimp Culture Pilot Projpect” s Chandipue
coast Orissa, India during 199697, Theee poods of 7500m” cach Py, Py Fy) and three
poads of 600m° cack [Py, Py, P.) were selected for propesed study. Stocking densiny of 2.
momdon  was 35, 23, 15, 30, 20, and 1¢ PL for pond no. P, Py, P, P, P, and P,
respectively, through out the four crop of experimental periods. Arficial high encrgy
supplemenual feed (NOVO feed, Thailand) was wsed through out the experimentsl
pericds, while periedic water exchange (2-30%], ming, fertilization and pond serstion
using paddle wheel aeraror was o Tegular practice, Four different avration patterns were
evaluated (one pattern/crop) o stody the utlity of serators, its operdition diming and
effects on growth and survival of 7 sesadio,

Physinco-chemical paramerers of pond water eg dissolved oxygen (DO}
temperature, pH, murbidity, 0, and salinity were monitored m sia every day berween
O700-0800 bours and 1500-1600 hours, Weekly anasivsis of other physioco-chemical
parameters of pond water, discharge water and monthly anelysis of pond seil and
sediment samples wers cormied sut using standard methods (APHA 1989, Biswas 1993,
Dvash und Patanaik 1994), Field test instraments were in use o analyze water pH
(Checker 1, HANNA, USA), soil pH {DM 13% water salingty (S 10, ATAGO, Japan} and
DO (Y51 55, USAL

Weekly growth study was carried out by sampling poior to feeding, so thar complete
evacyation of gut was ¢nsured, Growth pecformance and factors affecting growth were
statistically analyzed. Weekly condition factor were analyzed a3 described by Bal and
Rao (1990% Weekly average body weighr, average daily prowth, survival rate, biomass,
feed requirement, % feed wied, amount of check way feed, feed increment per day and
FOR was estimated using formilos as described by Mohanoy (1997]

Besules and discussion

During the four crop experimental pericd the mean muximum and mean minimum
of various physioco-chemicyl parameters of pond water were recorded {Table 1] As the
day of culture increased; incressed trend of H-5, NH, and BODY, and decreased trend of
turbidity was observed which may be due to increased feed input (Fugimura 1989
metubolic waste, iocreased biomaess and organic load (Mohanty 1997 The svernge
vilues of sorl pH, EC, organic carbon, CaCOh, available-N and P owere gradually
ineredsed as the duays of culture increased, Correlution of shrimp viehd with sedl pH; soil
salinity and organic carbon contents was found significant at 5% level, while with
available-M, it was highly significant (PP<{.01). Growth performance, yield and survival
rate gt different stocking density and acration pattern was recorded (Table 2 The feed
conversion ratio (FCR) was recorded highese (1649 in Py, crop-11 and lowest {1.285) in
P., crop-1V, Overall growth performance was good ar stocking density of 20-30 pes/m?,
while overall vield and survival rate was higher under 3 patiern of seration (Table 2],
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Table 1. Crop-wisc mean maximam and minimum values of physoco-chemical paramercta

Pammewers 1" erop |96 I erop 19096 ¥ epap J9UT L5 apnp 190

R Max Min. Mix Min. Max. Min, Muox. —ﬂi'l"
Temp. ("C) 31K g na 119 3r1 224 ng 156
DR i ) B2 4.7 7A 42 3 ig EE 3B
|'I-]'|: B.3 b &3 a6 E.4 bk k& LB
Salinity 2B L HLedx 30 220 130 170 24
mg'l
Turbidity B0 HER Tin 116 E+0 134 G540 ad
fomi)
Tetal 430 WL IEEN a0 1520 Eafl 1504 TEA
afkalinumy
(ml)
Fres O 33 1Y 5.34 1.2 312 a3 .50 1,89
{mgl)
HZA fmgh) .13 il ixLa K] 13 ¥ 13 il
M, I:rn,p.'rl 0z il k12 ] 0l CLEKET .1 {i
F imgih L7 113 Lk (L0 DS CLOAT (AL OAI57

Table & Pond-wise crop resuln ol different acration paidrn

Fond “Cnpl Crop 11 Crop 11 Trop 1%
TH,
ATHG Vigld iR ahdg Yl | AL Wididd iR LDE ¥iell VK
18| L] 1] il il 4Ll Y] i Al f i IE 1§l il |'F}
I 1 e TN Es 'R 113 134 L] 1.1k TAL 1 H
3z .14 b4 B 124 S LESE] 0 §.14 [t - AL AT i |
L1 14 2 A ol e it i b =1 ¥k 1,33 150 115 TIT o
- 113 1,73 Th 1§ Ll (R0 ] 1171 L2 6.1 a5 013 R 56 B2
i 4,15 408 LR pl 154 L3 Gy b2i 147 Tl .14 [ B0 40
L] ;2% 1B Tl U2 . Lol LT (14} - BA Al 0,4 a4 a1 1Rd

ADG = Average daily growti, SE = Survival mee

Ponds can be aerated continuously during night ime or 40 emergency basis. Day
time acration i generally not necessary and could be councer productive (Sanares of @l
LEEE) bt heavily fed ponds may reguive conrinuous aeration o mix warer and w0 avoid
anaerobic bottom condition where, aeration hour §s generally increased from 12 h'nigli
o 24 biday as the rearing period increases. In some instances, aecation does not result in
increased production and drve production cost o economic pon-viability (Stern & ol
110, However, in the present experiment, i1 was observed than influence of isdividusl
dcration pattern on aversge survival rave of P smoredon was nor highly significant art
differessy stocking densities (Table 33, while third acration patrern showed better
perfermance over sther patterns (Table 4), which was alse found econemically viable to
reduce production cost’kg shomp,

fil



E- K, Mehaney

Table 1. Crop-wise aerahon patiern

Drava of Agrawnrsha Haurs of mechanical seratob gperation
culrs
1" crop 2 crop 3 crap 4 crop
1-15 4, 2HFP ] 3 W 8
16-30 4, ZHF k2 1] I L
143 i, HP L4 12 13 2
di-40 4, 2HP + X, IHP B 14 ] L4
HO-75 f, ZHF i7 15 I I3
T6-50 6, ZHF 14 16 I7 i
91-111 & ZEHT ¥ iy If I8
112130 £, ZHP A 1% 20 20
Above 131 %, ZHF _22 1 21 20
Bursulrs Patzern A Farern B Patiern C Parern D
Survival rae (%) 70,1858 13.5-4H.7 7393 47673

Tahle 4, Influsnce of different aeration gatern on average survival rape (%)
al . moredon ot ditferent stocking densities (ANOVA)

Sowrces of  Degree Sumof  Mean  Calowloed  Tabulaed  Fealoe  Significant

CECAATIOT ot SITATES Silaare F value F value lewvel
Irecifem

Berwern 3 136,79 47 348 057 PR {03 Na

b1 B

Betwoen 1 IDIEA0  33R8 2} 40,70 3 EAINE I "

acralion

pammesn

Error 13 134124 g7 - -

Hﬁ’ = I4.68%, Sianderd error of creatmens mean = 525, -SEndll:-il. crroc of differences of w0 means = T4L
Critleal dulfervmds valug = §5.57

Aeration requiremsent in semi-intensive shrimp ponds vary depending upon
soocking density, feeding pate, davs of culture and biomass, Fugimura {1989} suggested
thar, supplemental seration is required only when shrimp biomass exceeds 0.2 kg'm*.
Sandifer e of, (1988) recommended 0.79 hp (2erator)’ 1000 kg shrimp while, Wyban and
Sweeny (1991) recommended 133 hp/1000 kg sheimp. However, in the present study 16
bp'ha were needed 1o get the maximum production of 201 vha, which corresponds w
L77 hp/1000 kg shomp or | hp'365 kg shrimp, whereas, Aekapan (1995) recommended 1
hp aerator for every 400 kg of shrimp biomass. Growth performance of P. monodor in
term of average daily groweh and size variation wias better under chird pattern of acrato
schedule against that of 1%, 2% and 47 (Figs. | and 23 Different seration pattern showed
significant influence (p<0.001) cn average survival rate of P mewodon [Table 2% and
survival rare ranged bepween 70.1-85.8, 13.5-48.7, 75.0-93.0 and 47.6-70.3 under 1*, 2™,
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3 gpgd 4% JLHE of deration I:Tul'rh: .:|-:| H-l}w-e'l.'l:r., pund-wim and mp—wisu clltire
performance indicared berrer survival and growth in crops-T and M1 than crops-IT and
[V, probably due to seasonal vardation (Tmad 19770, low temperuture, salinity and pH
i Lowr 19887, high urbidiny (Mohanty 1996) and peor phytoplankion population (Chien
1992% Crop-wise weekly mean maximum snd minimum DO level in pond warer were
2247, T1-4.2, §.3-39 and 2.8-3.8 ppm during 1%, 2™, 3™ and 4" crop respecrively.
However, comparative analveis indicated better survival of P. sroneden in 3 crop at 3%
pattern of aeration (Table 43, Irrespective of smocking density, higher growth rage was
maostly observed during 63-98 davs of culture when &2 hp sersors/pond were in use,
which closely agrees o the findings of Wyban o al. (1989) a5 overall management
practice were same for all the ponds, 3ize variation in growth was higher in inigal stages
of rearing while 1t was reduced to significant level rowards las: phase of raring (Figs. 1
and 2}, probably due w incressed number of aerawor and hour of seraton,
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Fig. 2. Grvwih performance of P, somadon in pond-1, dursg Foor cropes (513, 35pcsm’)
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Continuous gerstion is not desicable, shen DY level remining above desitable limit,
eepecially during dav times in the eardy dayvs of culture snd should conunue during the
period of low pH and plankton dei-off (Mohanty 1997 Dunng later stage of culmwirs
when biomass and organic losd in pond ineresss (Aekapan 19933 oxvgen consumprion
rare incresses, To supplement the oxvpen requirement ar this stage, addicional wse of
gerntoar (@ppeoximately ane | hp aecator for every 363 ke increase in hinmass] is requined.
Hivwraver, rational s of aeritor and s position (Fig. 3} is of critical imporance in
managing posd baftom  conditien and rceducing operational cost Keeping the
experimental resulis (Table 3% and economics of the culrore operation in view, aeration
hour fwithom affecting the swrvival mare of P soredon} can be restricoed w09 h/day ac 1-
§5, 11 hiday = 16-30, 13 hiday ar 31-45, 15 hi'day ar 46-6d1, 16 h/day ar 61-73, 17 hiday m
T6-920, 18 h'day ar 91-1 10 days of culture and 20 h/day-ar 111 o date of harvesting,

|
! i i T J] i
& 5 5
n 5 P iy, |'-" I [..I'I
-— ! — g_.q — =
1 \ e i1
| !
A R R
‘Il - \‘ — \ ——
“!ﬁ?r.a—' R -t s |

§= SCRIARE FONT, & = RECTANGLLAR PONIL o* = AERATOR, ] SEDNENT
I = CLITLET, #wb= INLET

Fig. 3. Recommended posision of acrators ar madesate (20-30 posmm ) stescking densiby:
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The potential of mixed culture of freshwater giant prawn
Macrobrachium rosenbergii de Man and tiger shrimp
Penacus monodon Fab. at Khulna region, Bangladesh

M.E. Azim, M.A. Mazid, M_]. Alam® and M. Nurullah
Hangladesh Fisheries Roscarits [estiruse, Mymensingh 2201, Hangladesh
=Caorres punding autkr

Abstract

The freshwater giant prawn (godda), Macrotrochium rseberge and tger shrimp {bagdal,
Paracus monodon were stocked together with or without fin fighes a1 different swcking
rates in semi-saline waters at Khulna region and their growth, survival, vield and cos-
return analysis were made. Survival rate of golda and bagda runged fram 2340 1o 36.8%
and 5.2 1w 24%, respectively. The bolh species were significantly affected by their own
stocking density. The average final weight of golda and bagda ranged from 624 w0 733 g
and 320 o 66,4 g The bivariate analysis of average final weight of both gelde and bagda
revealed that golda positively and bagds negatively influenced by the total stocking
density. However, the resulis of the individual sizex of both golda and bagea showed &0
increse In the proportions of smaller animals and 2 decresse in the proporton of larger
ones with increasing siocking rates. The harvesting weights of all animals in the
experimental ghers were in markewble sizes although their prices varied with the
individual size. The rowl production comprised of both golds and bagda ranged from
514.6 10 9328 kg ha', over a culture period of 10 months: Renrm on invesiment ranged
fromm 51,0 0 1253.7%.

Key words : Polveultire, Macrbraokden raenbergrz, Ponaess seoncdon, Cosg-petum

Introducticn

The rapid expansion of shrimp culture over the last decade and its conteibution w
foreign exchange eamings has been quite remarkable. Shrimp culture covered an area of
1.4 lakh ha in 1995-'96 in contrast to 0,87 ha in 1985-°86 (DoF 1998}, The biology of
these wo species are mostly associated with the salinity of the environment. The former
is regarded as the marine or brackishwater species and the lauer as freshwater species
depending on their environment. In most cases, monoculmre of both the species are
being pracriced and recenaly, polveuliure with fin fish has been smarted (Hoq et al. 19946
However, as the market price of fin fish i much lower then that of shrimp, farmers could
not show inrerest to pracrice polyculture with fin fish rather than mixed culture of both
marine and freshwater shrimp species in the same ghers or ponds. There are a vast area
of semi-saline warers in wide-spread coastal belr of Bangladesh in which saliniry
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fluctuate from aboar 0 1o 20 ppt. This repe of waterbodies could be used for culturing of
both goida and bagds However, fairmers in this region ts practicing mixed culoure of
golda and bagda tound the vear without comprehensive sudy on their biclogical
chamacreristics, interspecies relationship, soocking ratios and production performance.
Under the Aquacultore Research for Susminable Development Project, Bangladesh
Fisheries Research Tnsritute (BFRI undermook this study 1o determine growrh, survivaly
vield and economics of golda and bagda in polyoulture systerm.

Materials and methods

Exparimenral site and gher preparation

“The experiment was conducted for a period of 10 moaths from Apnl®7 1o January
9% in four farmer’s ghers st Dumuria Thana of Khulna district. All ghers were newly
constructed and eqpal in size and deprth with an area of (.3 ha and an average depth of
1.4 m. The experimensal area was low-land floodplain arex beside the river Hamkurs
which is 3 dead one, flowing only in the rainy season. Lands of gher were leased from
land swner for a perind of 10 vears except gher 4. In December-Tanuary, embankments of
the ghers were constructed. Each gher was made in such a way that a deep drain {about
2.5 m ar the two border side of the ghers were made and the soil was used to make the
embankment. Embankments were made wider (1 m) for escaping break down during the
rainy season. Different types of vegerables were cultured on to the embankment.

The ghers were plonghed and treated with lime (30 kg'gher) and cowdung [ S04
k/gher) in February. In March, the ghers were filled up with water by low-lifi pump and
aftereards ghers were received rain Water.

Stocking of shrimp and fish

Stocking of shrimp and fish seeds stared from April and confinged up to June, 1997
on an irregular basis i all of the experimental ghers. As practiced, farmers did not agree
to stock fin fish alangside the shrimp, bur they were motivated 1o stock few fin fish in
the experimental ghers except gher 4. However, farmers had the freedom o maintxin all
aspects of stocking and management practices with a lirtle suggestion from the respestive
scientist, Fry Macrobrachism rassenhergii (locally called golda) and Penacus monodon
(locally called bagda), and fingerlings of fin fish were procured from natural sowrces
through local traders. Detailed species combinations ané stocking densities in different
ghers are presented in Table |

Tabic |, Species combinations and stocking densitics in diffenens experimental phers

Species Giher 1 (jher I Ciker 3 ler 4
Macrobrrchinm rossenbergn 27,600 2,150 8,500 16,500
Pyt monndor 3, 5000 G 23] 2,500 1,000
Fin fish KLl 1 %00 S00 £

Total 35,000 200 17,500 17,540}

L)
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Leleer miasnagetnent

A feeding programme was mainrained o cach pond on more of less regular and daily
hasis as appeared in Tsble 2. A mixure of rice bran and fish meal with or withour
mustard oil cake was supplied in the morming and snail meat in the evening 1o the
experimental phers, No fertilizer was applied 1o the ghers during the culwre peried.

Some shebters made of coconur hranches and plastic pipe were kept on the bottom of
ghers so that the shrimps could take shelter during their molting, Shrimp and fish
samples were collected monthly with a cast net wo check up their health condition,

‘Table 2. Summary of the feeding programme spplied w the experimental ghers

Food Ttem |  Gher] Gher 2 Gherd3 |  Gherd
Rice/whear bran (kg [0 0 33 L.
Mustard oil cake (kg 1.0 Nil Nil Nil
Fish meal {kg! 0.5 1.0 1.4 L0
Snail meat (ki) 23 3.5 4.0 +.
Tatal A4 S 8.5 Al

Steady of togter guality paramerers

Some water guality observations - tempecature, pH, salinity, Dissolved Oxvgen
(DY) and rotal hardness were recorded during 1000-1100 h st monthly intervals using a
HACH kit (FF-2).

Hurtesting

The farmers started harvesting of farmed animals in irregolar basis from Auguse
1907 10 Janwary 1998 with a seine net and sold the producis e the lecal depot. The grade
(size) of shrimp, quantity, respective price and total cost were recorded regularly, In
Junuary, all the ghers were de-watered and all the marketable animals were harvested,

Results and discussion

Physico-chemical parameters of the experimental ghers are shown in Table 3.
Temperature varded from 125 to 33.3°C with the mean values of 31.1, 3.2, 39.6 und
30.5°C in ghers 1, 2, 3 and 4, respectively. Ling (196%) recommended the mange of
temperaniee from 22-32°C for optimum growth of freshwater prawn which was the case
in the present study. The pH of water was almeost sround the neutral and ranged from
7.0 to 8.5 in gher 1. 6.5 10 8.5 in gher 2, 7.0 1o 8.5 in gher 3 and 7.0 to 8.0 in gher 4. The
trend of salinity of the gher was almost same in sll the experimental ghers. It ranged 0-15
ppt with the mean values of 10.3, 9.5, 8.8 and 9.5 ppt in ghers 1, 2, 3 and 4, respectively,
The salinity was higher at the beginning of the experiment and gradually declined with
the rainfall. Siddiqui et al. {1997) veported 5 ppt salinity for prawn culmere in their study.
Dissolved oxygen (DO varied from 4.0 10 7.1 mg I'" with the mean values of 5.1, 3.8, 6.0
and 6.1 in ghers 1, 2, 3 and 4, respectively. Total hardness varied from 40.0 to 80.0 mg I
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with the highest mean value in gher 4. However, mean total bardness content of water of
gher 1, 2, 3 and 4 were 34.8, 356, 540 and 740 mg I, respectively, New (1993
recommended the toral hardness level for prawn coloere is 40-60 mg CaCOy A which
agrecd with the present study. However, all the water quality parameters were within the
acceptable range for prawn culoere (Ling, 1969 New, 1995; Siddiguier al., 19970

Table 3. Mean values of water guality passimeters of difercnr ghers during the study peried

Paramerers Gher 1 Gher 2 {(iher 3 Gher 4
Temperamure {"C) il a2 a6 HLE
(18.5-35.5) (19.0-32.9) C18.5-33.0) [19.5-33.00
||H lT.D-E.E] ['ﬁ'.ﬁ-ﬁﬁ ':.?-Hi‘: :.T-'E"Eﬂ':'
Salinity (g' 1D 10,3 43 1618 98
(051507 {0.0=14.00 (5-14.5] (0.0-15.00
Drissoleed Oxvgen (mg1) | 5.8 B0 .1
(4. 5-.40) (+4,0-6.5] L4007 (4.5-7.13
Toal Hardoess (mg) 4.8 bR 4.0 T4.0

(44.0-68.50 (45071851 (40.0e65.00  {45.0-B0.0)

The vield parameters of the two shrimp spectes in Jifferent ghers are shown in Table
d. The farmers used the Ao Ash for self consamprion, hiring the labour 10 cach prawn
and giving the relatives, For this resson, the aceount of the fin fish was not considered in
this study.

Surviwal rate of golda and bagda rapged from 230 o 36.8% and 32 1w 24%,
respectively in this study, The highest survival of golda was observed in the gher 2 where
the medium siocking density (40,000 ba') and equal ratio of golda and bagda along with
fin fish ar the rate of 3000 ka' was maintained. However, the lowest survival rae was
recorded from gher 1 where the highest stocking density (70,000 ha') and four tmes
higher pumber of golda in comparison 1o bagds along with fin fish ar the rate of 1K ha
was cubured. On the other hand, bagda showed the higher survival e in the gher 4
where the fowest density of bagds and no fin fsh stocked. However, the lowest survival
rare of bagda was observed in the gher 2 where polda showed the highest survival
indicating thut the both species were affected by increasing stocking densicy and rtherz
wis an antagonistic relationship between the two species, Hog e al, (199%6) reported thar
the survival rate of pruwn ranged from 32.2 1o 75.7% (mean 51.1%) in a polyouliore with
fin fish which is quite higher than that of the present study. Scote e af, (19887 tound an
average 63% survival of golde in o polyoulture with golda and gold shiner. The lower
survival of the present study might be due to stocking of foy cacher than juvenilss in the
present study which ure available and chesper in comparison o juvenile ones. It is fact
thar availability of shrimp seeds both of goldz and bagds mainly depends on the natural
soutrces and is decreasing day by day. Juveniles prawn are scarce and expensive in this
region, The regressions of survival rute of both golda and bagda on toral stecking density
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are slightly negarive but not significant (Fig. ). Whereas, the survival affected by their
own stacking density (Golda r = -0.87; Bagda 1 = -0.63). Wohlfarth et af. {1983) repored
thit prawns were influenced only by their own stocking ratio which correlated positively
with vield and negarively with individual growth in 3 polyeulture izl with fin fishes,
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Fig. 1. Bivariate analysis of Fig: 3. Bivariate analysts of final
survival on ol siocking densiny, wiight an woral smcking density.

A clearly distinguishable growth wis observed among the ghers when final weight of
galda and bapda was taken into consideration. Average final weight of golda were 648.4,
733, 706 and 62.4 g in Ghers 1, 2, 3 and 4, respectively, Whereas, average final weight af
bagda were 3.0 gin Gher 1, 49.8 g in gher 2, 37.8 g in gher 3 und 66,4 g in gher 4. The
hivariare analysis of average final weight of both golda and bagda (Fig. 2) revealed that
golda positively and bagda negatively influenced by the toral stocking demsity. The
average highest final weight of golds and bagda in the gher I and 4 respectively, are
artributed to be the Iower stocking density of the species resulring less infra-species
competition for food and space. Siddiquier al. (1997) cultured M. rosenbergil &t 0 stocking
density of 10,000 ha' in concrete tank and reported that the final mean body weight
decreased with the increasing stocking density. The positive correlation berween
stocking rate and final weight of golda in the present study indicated thar the siocking
density might be incressed within g certiain limits without hampering growth rate

The growth increment data were extrapelated in order wo express the result in
hectare, The proeduction of gelda in ghers 1, 2, 3 and 4 were 868.9, 499.0, 4285 and 488.0
kg ha', respectively. Whereas, the production of bagda were 83.9, 75.5, 86.1 and 320 kg
ka' in ghers 1, 2, 3 and 4, respectively. However, the ratal production comprised of hath
golda and bagda in ghers 1, 2, 3 and 4 were T40.3, 5745, 514.6 and S20.0 kg ha',
respectively. The overall production of ail the experimental ghers were satisfactory in
comparison 1o shrimp production of about TO-I00 kp'hs owing to the pracuice of
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truditionsl extensive culture technologies in the experimental region (Wahab 1998). Hog
et al. (199 reported the highest prawn production of 4284 kg'ha in a pelyculture system
with golde and other fin Ashes 10 the same region. However, the bivarate analvsis of
stocking density and rotu] production as appeared in Fig. 3 revealed that the production
was incressed with the stocking density. Similar observation was reported by Hog o ol
(1996] ina polyculiure of M. rossubergti with the fin fishes. The results of the individual
sizes of both pelda and bagda as appeavred in Table 4 showed an increasé in the
proportions of smaller animals and a decrease in the proportion of larger ones with
increasing stocking rates. The harvesiing weights of all onimals in the experimental
ghers were in marketable sizes zlthough their prices varied with the individual size.
However, since the marketable size of prawn hod not been hampered by higher stocking
density, we recommend the higher stocking density {70,000 ha') with a rats of 4:1 for
colda and bagds with few fin fshes.
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Fig. 3. Regression analysis of production and iedal stocking density,

Cost-return analvsis of the experiments is presented in Table 5. The main items for
expenditure were land rental value, gher constmction and preparation, seeds, feeds, eic
Although gher 4 was not lessed, same amount of rental value was supposed for
comparing it 1o the others. A slightly higher smount of money was spent for construction
and preparation of the gher 1. The large amount of money was used for feeding purpose
in gher 3 followed by gher 2, 4 and 1. Cost-reqnwrn analvsis of the experimental ghers
indicates that it is 8 highly profitable business, The analysis also revealed thar the profit
ai well as production characteristics of shrimp were independent of supplemental feed.
The growth of pruwn mostly resalted from atilizing natural food components {Schroeder
1983} stirnulated by the manure ond its degradation products (Wohlfarth and Schroeder
1979} The soil fertility of the experimental ghers was very high and the decomposed
products of plants and silts were observed during the construction of ghers. However, it
might ke better to apply the manure instead of supplemental feed o the chers. Amaong
the ghers, economic reburn was better in gher 1 followed by gher 7, 4 and 3. Return on
investiment in gher 1, 2, 3, and & weree 125.7, 119,35, 60.3 and 5108, respectively.
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Tahle 5. Crst-return analysis of sxpenimenal ghers

Gher/pond Gher | Gihir 2 Gher 3 Gibier 4
Lput cuats (1.

Land remtal value 1001 1, ey 111,010 11,0
Caher comatmuction ans 17, 41x1 13,365 L3600 13,03
preparasion

Sheimpriich seds 10514 12,64 17516 1780
Cowdang & Lime BRI A1 Gk i [
Feed BTS0 13,800 La.%50 13,20
Tatal input coss 56,364 S0,491 340,046 43R4
Taol retum £27,225 118,711 B5.233 75,247
Met prodit TihEAE i, 320 36 IKT 25,411
Beturn on investment (%) 1257 1193 al.3 51.0
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Abstract

In recent vears, the scobigical degradation, loss of techmelogicsl sustenance and ather
multdimensional consequences cawsed by shrimp farming have mude the expens and
authorities bound o rechink shout the development of the tndustey. The present study
describes the water and sediment quality, and culoure and masagement wchnigues 1o
five selected shrimp farms at Patkgacha, Kholna throughout a production gyele from
Match 1o Sepiember 1997, The water qualicy parnmeters were found e be more or less
suiahle throughout the cvele. The concentration of the limiting mujor nurients such &
nitragen and phosphorus and minor nutrents such gs calcium and magnesium were
satisfactorily high, concentrations of the organic marer contenl were also high.
Remarkable negative correlation of shrimp produciion with secchi depth was abserved
among the farms. Production per cycle ranged berween 273 kg'ha und as low as 63 kg'ha.

ey words: Extensive shrimp coliues, Water quality, Sediments.

Introduction

Shrimp farming in the coastal waters of Bangladesh has expanded as elsewhere in
the region in the Inst two decades. In the early seventies, Bangladesh entered the werld
export marker of shrimp snd since then shrimp has become a very high priced
commodity. Consequently, mere and more areas were brought under hrackishwater
aquacufture and more people engaged themselves in the shnmp farming practice, The
increasing demand and steadily cising price of shimp in the international market
caused a silent revolution in the development of brackishwater furming. The role of
shrimp farming in supplying animal protein, in income generation, in earning foreign
exchange and in the socio-economic development of the country is worth exploring.

Shrimp culture techniques wied in Bangladesh are different, depending on many
factors. Karim and Aftsbuzzaman (199%5) and DOF (1997) divided shrimp culure
rechnigues intoe extensive, improved extensive, semi-intensive and intensive rypes on the
basis of the degree of management applied. With thess four types. Deb (199%) added 3
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new one namely, tradivonal, where least or no management practice 15 applied. Since
different methods require different degrees of management, the production rates also
differ remarkably with the method emploved, Water and soil qeality parameters of
shrimp farms are importent oot only for the face that production is affected by them but
also thar water and sediment quality problems are now common in shrimp farms in
many parts of the woeld, Furthermiore, environmental problems caosed by changes in
water and soil guality due te shrimp farming are now a global concern. Various aspects
of water and sedimenr qualities in shnmp farms and their effecis on the environment
have been studied by Hopkins er of, {1995), NACA (1995), Dierberg and Kisttisimkul
{1996}, Hariati ot al. (1994}, Smith (1996), Deb (1998}, and Lilam o al. (1998).

The present investigation was conducted with the objective of exploring the culture
methods followed by the shrimp furmers, the degree of management applied, the water
and sediment quality parameters maintamned during the farming cvcle and the rate of
production in relation to the inputs wsed. Such base line Informarion is undoubgedly
important to justify the imtroduction of more efféctive and advanced management
practices.

Materials and methods

The sndy area

The study was conducted at Paikgacha Thana in Khulna, 1 southwest distnct of
Rangladesh. Paikgucha s 2 famous shrimp farming ares with about one thousand small
and large farms. Five farms located in different unions were selected for the present
study. Among the selected farms, 3 were fed by the Koporaksva River and the rest I by
the Shibsa River The farms are located in the medium saline zone according to salinity
Zonation,

Shreimp forming techoigies

After completion of paddy culture (from August o December), lands are plonghed
and left o dev out for dbour & week in the sunshine. After ploughing the lands,
agricultueal lime (calcium carbonate, CaC0)) is applied ar the rate of 500-1000 kg'ha,
which is usually followed by fertilization (2fter 7 o 10 days of liming) by organic and
inorpanic fertilizees. Owpanic fertilizer (cowdung) is applied at the rate of 1,000-3,000
ke'ha and inorganic fertilizers (urea: TSP = 1:17at the rate of 100 kg'ha,

Water is introduced inte the farm during the new moon or full moon, when there 15
a high ide. Water in the farm is vsually supplied 3 o 3 dave after fertilization, After 7 1o
1 days of fertilization, shrimp fry are transferred from the nursery ponds o the farms
Farmers wsuzlly do not maintain parricular stocking density, being affected by the
availability of fry and financial status of the farmers, However, most farmers try 1o stock
at-a density of 20,000-25,000 PL per hecrare {2 to 2.5 PL m™).
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Werter qualiry peratmelers

Saumpling for water quality parameters was done fortmightly 1o investigate the
chemical patamerers during the culture period, The parameters studied were
temperature, transparency, salinity, pH, dissolved oxygen (D), total hardness, total
suspended solids (TS5S), nitrate nitrogen (NO-N), smmonia nitrogen and phosphate
phosplioms (PO-F)

Warter samples were tuken from ar least three spots inside each farm; in addition,
samples were also taken from inler and outlet, Water temperature was recorded in the
ficld by a Celsius thermomerer. pH of water was measured by o pH-meter
(JENWAYS020% Dissolved oxygen was measured by a digital DO-merer (YSI3).
Salinity of water was determined in the Geld by a salinity refractometer. TS5 of water
wias determined by using the methods described by Strickland and Parsons (1972).

Ta determine the remnaining chemical parameters, water was filtered by a hand filier
set and accordingly preserved, brought 1o and analyzed s the Luboratory of the Faculty
of Fisherics, Bangladesh Agricultural University, Mymensingh.

Sediment quality pavameters

Samples of sediments from the farms were collected and pir-dried. Ssmples were
analyzed for pH, toral dry macter (T-DM}, organic marrer; ash, calciom, magnesiom,
kieldah] nitrogen, tomal phosphorus, smd total sulfur. Analyses of the securately
preserved samples of sediments were done at Rogaland Research, Stavanger, Norway.

Producrion and yeeld

Data on the total production of individual farm s well as the production of each
species of shrimp, and crab were collected from the farm record book of each farmer, and
data on the production of white finfish were alio cbrzined for esch farm. All dara
represent a single production cycle. The 1otal geoss rerurn ae the end of a cvcle is also
recorded for each farm from the cish segister of the farmer.

Result and discussion

Shramp farming fechnigues

According ro the informarion obtained from the Birmers, it was found that in all the
selecred farms the methods used for shrimp farming 18 extensive or rarely improved
extensive. The culre period extends from January-February w July-August. Mixed
culrare of tiger shrimp or *bagds’ {Peraeus momodmi) with heterogencous species 1%
followed in all the farms. Species other than bagda such as Morapenaens momoceras,
Penaens seminleans and Pemaens pedhouy are common in all the farms. Macrobrackom
rsenbergii in farm-1 and farm-3, Pencews penicilious i faem-1, farm-2, farm-4 and one
gpecies of crab in farm-4 were found in addition 10 the species mentioned above. Besides
this, a few species of finfish were slso common in all farms. However, in all the furms, P,
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monedon was the major species. A shrimp production cycle was followed by another cycle
of paddy. For shrimp seed, the farmers rely solely on the nanral stock.

The present findings of all aspects of traditional exiensive shrimp culture methods
agree with that of Karim and Aftaburzaman {1995} and DOF {1997}

Water q-ﬂﬂllﬂ.l jparameters

The results of the water quality parameters of the selected farms have been shown in
Tuble 1, The highest mean wmperature of 3108 C was recorded inside the farm | and
farm 1 and the lowest, 258 C, ar the outlet of facm 3. For all farms, the tempersmures of
the inler and cutler were always lower than that obrained inside. This may be due o the
fact thar the temperarure of incoming water was lower than that of the farms and thar
there mav be a hear exchange between the outler and the discharge warer. Higher
temperatures inside the farms may be artrbuted to higher thermal conductivity of warer
due 1o lower water depth (Islam ¢t afl. 1998). However, variation in Waler lemperatures
between farms was nof significant and the emperatures were within acceptable ranges
for shomyp culture (FRI 199§). Slight variations in temperatures in farms may be due o
varation in water depth (Hariat? & al. 1996}

The highest transparency. 25 cin, was recorded inside the farm 4 and the lowesy, 12
cm at the outlet of furm-1. The higher overall mean transparency, 22 cim, was also
recorded in farm-4 and the lower, 14 cm, in farm-1. Kemarkable negative correlation
between transparency and production (kg'ha) was observed among the farms. Hariard or
al{1996) reported that the reason for higher production ac lower transparency being a
higher survival eae caused by the svailability of algse and particulate matter to the
shrimp at the bormtom, which graze on them. There was also remarkable variation in the
transparency values among the farms, which may be due to varjation in the rame of
fertilizers used. Although TS5 in farm-1 was slightly higher than that of the others, the
higher dissclved oxygen concentrations of the farm support the fact thar the lower values
of transparency were due to the concentrution of plankton, this was also e for farm-1.
This findings were similar o that of Hariati of af, (1996). The rransparency values were
within the range required for shrimp farming s per standard set out by NACA (1995)
and Hariati (1%06]

The range of salinity was from 2.0 ppt. ut the cutlet of farm 4 10 3.8 ppr. at the outlet
of farm- 1. The highest overall mesn salinity was 6.7 ppt 1o the farm-3 and the lowest, 2.9
ppr. was in the farme-4. Higher salinities were observed ar the outlers than that at the
inlers and insides of all farms excepr farm-4, where higher value was found inside. Farm-
4 was also an exceprion in that the variations in mean salinity among the other farms was
lirgle. According o NACA (1995), the optimum sulinity range for tiger shrimp is [0.0-
200 ppr. Ia this pespect, the experimental farms were not suitabsle for shrimp culwre.
The drop in salinity values was due to heavy minfoll in the monsoon. However,
Chakrabart ¢f af. (1985) reported that high salinities ar stocking favour PL survival and
Sinderman and Lightner (1988) reported that lower salinities wowards the end of the
production cycle when the shrimp biomass was high reduce the chanoe of occurrence of
Iakmn spp- mfertiong.
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The highes: dissolved oxygen concentration of 7.0 mgd was recorded at the inler aof
the farm-2 and the lowest, 4.1 mg/l. inside the same. The overall mean of [X) was higher
in farm-2 and lower in farm-3, 3.7 and 5.3 mg1 respectively, According 10 NACA (1993,
Bovd 1994 and Chin and Ong 1994 who suggested respectively >3 mg/l and 3.8-5.0 mg/l,
the DO concentrations wese favourable throughout the experimental period. DO values
at the inlets and cutlers were always higher than that inside the farms which may be due
to higher rate of water movements at the inlets and outlets than inside the farms.
However, no significant variation in the overall mean values was among the farms.

The highest value of pH , 9.0, was observed at the cutler of the farm-4 and the
lowest, 5.4, a1 the outlet from farm-5. The overall mean pH was bigher in farm-3 and
farm-4 (8.1) and lower in farm-2 (7.8}, No significant vanation in p" among the farms
was ohserved. Chakrabart & ol (1985 stated that many variations in pH usually do nem
sccur in shelmp farms owing to the buffering capacity of brackishwater. The overall
mean pH values were suitable for shrimp culture a4 the opimum range of 7.5-8.% was
recommended by NACA (1995,

The highest value of 1ol hardness was observed ar the outlet of the farme4 (1154
mg/l) and the lowest at the inlet of farm-1 (333 mg1). The overall mean values ranged
between 774 mgl in farm-} and 332 mgl in farm-4. The varation in ol hardness
among fatms may be atiributed either o the vanation in seil in different regions or 10
the variation in lime doses applied. But the values can be considered suitable according
to Clarke (1954 as reported by Islom of al, (1998),

The recerded highest value of TES at the outlet of the farm-| and farm-2 was 1.9
myl and the lowest it the inler of farm-3 was L0 mg/l. The range of overull mean value
wis 1.7-2.3 mg1 in farm-2 and farm-3 respectively. Dieb (1998) reported the range of Tas
beingg 119225 mg/l in intensive shrimp pond effluent water. Dierberg and Kiarisimkuol
[1996) also reported higher values in intensive shrimp farms {184 and 5810 mgT). The
much lower values in the experimental farms may be due o the fact that inpurs used in
extensive farming are negligible os compared o thar io intensive system,

Higher nitrate nitrogen of 1.9 me] was found at the outlets of farm-2 and faem-5
while lower value of 0] mg] was recorded at the ootler of farm-4. The overall mean
vilue was higher in farm-1 {159 mpT) and lower in form-4 (106 mgd) Mitrae content
way found o be more or less homogeneous between inlet; outlet and inside for farm-1, 2
gnd farm-5. Bur the ourlet values of farm-3 and farm-4 were found w be remarkably
different from thar af inlet and ingide. This may be due to the fact thar the nitrate was
used up by phyvioplankion before being accumulated at the outlet. Logical suppons wo
this gpinion are that for both the farms, the values decressed grodually from inlet
through inside o the outler and that the overall values were also lower in these rwo
farms than the other three. Deb (1998} repomed pitrate runge of 005154 mgl in
intensive shrimp pond efffuent warer. NACA (1995) reported that even at concentrations
of 300 mg] of nirrare, i1 is reported chat shrimp can grow normally, The nitrate values
found in the present study were acceprable for shrimp farming as reported by Allan or al.
(1995),
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The minimism and maximum values of ammonia nlieogen {TAN = NH-N +
WH,-W) of 108 mgl and 2.43 mp] were recorded at the sutles of farmm-5 and farm-4
respectively. The overall mean value was minimuom ac the farm-5 (167 med) and
maximumm ai the farm-4 (2.05 mgly Concentrations at the inler, outler and within the
farms @s well as- the overall mean values among the farms were not found W vary
sigroi ficantly,

[onized ammonia, or ammoniuvm (NH,'), i5 considersd non-toxic to fish and
crustaceans animals, while the unicnized form, ammonia (NH.), is highly toxic. For
successfill production of penaeids, the unionized ammonia (NH,) should oot be more
Than 0010 mgd (NACA, 19950, In g recent paper, Wahasb er ! {in press) indicated peak
concentrations of unionized ammonia of 0.5 — L0 mgd in severl of these farms due 10
increased pH in the afternoon (pH > E.5) Allan er al. {1990} proved a growth reduction
of 5% 10 Penaens menndon at .21 mg WH.-N/1. Obviously, the ammonia peaks in the
afternaoon Muctuated within the “sub-lethal”™ range znd consequently might have created
stressing condhitions for the shoimp stocks. Outbreaks of White Spot Disease and other
viral diseases, accounting for the major part of the mortality lossex in Bangladeshi
shrimp farms since 1994, often oceur in ponds with peer environmentul conditiens.

The phosphate phosphorus content ranged from 0,112 my] at the inlet of farm 5 to
0.384 mg1 ar the outlet of farm 1. The overall mean phosphate content of individuoal
farm ranged from 0142 mgl in farm 3 to 229 mg?d in farm 2. Variation in the
phosphate content between inlel, outlet and inside did not follow any well- defined
partern; such variatioos were found to occur in different manoers in each farm, NACA
{19193} reported that phosphate content of shrimp pond water increases with incressing
stocking density, NACA (1995 also reported values of 0.0-0.02 aod 0.0-(LF8 mp'l of
phiosphare for lower and higher stocking respectively. The high amounc of phosphate
phosphoms content in the experimental farms might be due o heavy shower in the
momsoon (David e al. 1969, Lin 1989, Lee and Wickins 1992,

Sediment guality paramerors

The major parameters of sedimenis such as pH, woml dey macer (TDMI, OTERALE
matier, cilcium, magnesium, Kjeldah] nicrogen ( K. TN, total phosphorus (TP) and total
sulfur (T3) are shown im Table 7, The range of pH was from 6.83 in farm-2 o 912 in
farm-4, TDM manged between 835 and 951 gkg original samples in farm-2 and farm-4
respectively. The bighest organic matter content of 994 ghe DM was recorded in farmed
and the bowest of 76.3 p'kg DM in farm-2. Calcium was recorded from 42.2 g'kg DM in
farm-2 1o 92.5 gk DM in farm-1. The highest concentration of magnesinm was 15.3
gke DM in farm-2 and the lowest, 11.6 pkr DM in farm-3. The Ejeldahl nirrogen
ranged berween 160 mg/100s DM in farm-1 and less than 30g100 g DM in farm-d, The
values of il phosphomis were berween 33.2 mg and 4007 mp/Le of DM in fiem-3 and
farm-4 respectively. The total sulfur content ranged herwesn 74.3 mg/100g DM in farm-4
and 466 mg/ 100z M in farm-3 respectively.
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Table 2, Sodiment quality paramerers of the selecred shrimp farms

Soil quality para.mue:;; Furm:1 Fari-2 Farm-3 Farin-4 Farm-%
FH 7. 6.83 702 uiz 595
T-DM (g'kg) Bl B35 Ens 551 oL
Cipganee mater (27kg) ury 6.5 23 o4 B3
Ash gz DM LES 832 441 DA Bl
Calcium (mgkg D) L &, 220 7,300 34,200 25, 2000
Megnesivm (mpgleg DM 11,740 15,300 11,550 1 1,64H2 12,580
Toal - img100g) LEd 130 ] = 50 T
Toral-F ima'ks) 74 153 33z a0z L]
Towl-5 (mpke) 1,30 1219 4560 743 R42

Soil conditions are reported to play a more important role than the water conditions
du in brackish water productivity {Bovd & al. 1994, NACA, 1995). Chakruburti ef
al (198%) stated that like remperature and salinity in the water phase, organic carbon,
available nitrogen and available phosphorus in the soil phase were found 1o have direct
relation with P, momadon production. A more or less sisnilar statement was also made by
Bovd ef al. (19941, The overall valucs of pH of the sediments were found w agree with
the values reported by Chakrabart « ol (1985, However, slightly acidic pH of the farm-
2 may be due 1o the formation of acid sulphate soil (Deb 1958) The values of the other
paramesers were found 1o be surprisingly higher as compared 1o the values repenied by
Chakrabarti et al, (19851, NACA (1995}, Dierberg (199%) and Smith (1996). The higher
values are supposed 10 be due to the lack of proper sediment and waste management
practice for long perods.

Production performances

The results of the production (per hectare per cycle) have been given in Table 3. The
minimum production of 63 kg'ha was recorded in farm-4 and the maximum, 273 kg'ha
in farm-3. Variations in production ameng farms are dus to the vasations in inputs used
and post-stocking managerial caring. However, the production rates of the farms (except
for the farm 4} apree with that reported by Karim and Aftabuzzaman (1995,

Tabbe 3, Production data ol (he selecvsd shrimp fazms

e

Fazm Taowml prodsction i the eyede srudied Av,
Ragdi  Hortina  Chali  Chaes  Finlish Goids  Kakn Sofi prad"y
hapde ha (kg
1 L IETR dll5.a BA7.0 154.8 5 &7 2 . 273
4 20254 L15.4 03 13.% 126,89 - 12E2 L& x|
4 LRG0 637.4 HIFS.3 186,49 457.3 : - B3 nz
L 9d6.2.5 67,7 %0 1210 135 ) - BR.G 123
5 alk2il. | qa0.4 FigLl 15 81 1453 - : . I41
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Abulracl

The effect of various facors on spawn and fingerbings producien in government and
private farms was messured in this siudy, Pomery dam wers collected from 43 privame
and 11 governmeni farms from 9 selected districes covering major fish seed producing
areas of Bangladesh. Resuls from Cobb-Douglze producaen function analysis indicated
that the incleded varables had some posidve impaces on retums fron spaswn and
fingeclings. Wo input was found w be over used and ipcreasing retwras i scale was
vhserved. Tabular analysiz indicared thar higher smoune of input wse produced higher
level of vield, gross return and net return. The gevernment f2mms were under utilized.
For increagad supplic of fish seetds in the country more amount of specified inpus (leed
ond fertilizer] should be used for producing spawn and fingerlings especially in
povertment frime.

Introduction

Although culture fisherv under scientific management is relatively & new gesture in
Bengladesh it expanded rapidly in the last decude. During 198384 10 1993-94 pond fish
production increased from 107,%44 MT to 222,542 MT mepreseating more than 1062
percent annual increase as against enly, $.47 percent increase in overall fish producticon
in the country. This, however, created high demand for quality fish seeds. On the other
hand, due o seme man-made and natoral problems, fish seed collection from the rivers
declined in recent yvears. During 1987-91, collecdon of hatchling from nagural sowsces
decressed from 22000 kg to 6000 ke (Islam 1997 and w 5872 kg in 1994 (DOF 195%4). Te
bridge this gap in supply of quality fish seeds government has established 102 fish seed
multiplicarion farms (FSMFs) covering almost all districts in the counory. Privae
entreprencurs also came forward o produce fish seeds with a remarkable pace in ic In
1982, there were only three private FA3FMs. The number increased dramarically 1o 40
farms by 1985, o 214 farms by 1987 and 439 furms by 1994, As a result production of
hatchling in private sector hatcheries incressed from 6500 kg in 1987 w0 24500 kg in 1991
iIslam 1997} und to 659356 kg in 1994, Production of harchling in government farms also
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increased from 1063 ki in F9ET 1o 3180 kg in L9594 {DOF 1993-94), This recorded 23.60
percent increase in overall supply of hatchling during 1987 to 1994, The scenario
indicated high demand for fsh seeds 1o the counory. This demanad for fish seeds will be
increasing further if it is possible o bring all soitable ponds (about 235460 ha or 17
percent total ponds) under inrensive cultivation.

1t is argued thar successful culture fishery depends mainly on the availability of
quality fish seeds, the research work, however, on the economics of fish seed preducrion
was lacking in the past. The shomage of fish seed (major carps) has been identified by
varipus agencies #8 one of the main constraints for squiculioral development
Bangladesh, A few empirical studies (Al e ol 1982, Gill and Motabar 1982, Islam and
Dewan 19873 observed thar pond fish preduction was suffering Jue 1o shortage of fish
seeds. Tslam and Dewan (19881 sodied the economic status af Gsh seed multiplicarion
farms, bowever, with a limired coverage in terms of both farm caregories and sample size,
But no study of this nature has been conducted with a ressonably large size of sample
gnd various rvpes of furming. Keeping this in view, the preseot siudy has been designed
o amalyze profitability as well as produceiviey of resources used in fish seed production
under government and private management practices by vpes of farming,

The puper is organized into four distinct sections, Following this introductory
section, methodology is discussed in the second section. Results and discussion dre
presented in section three. Finally conclusions and policy implications are made in the
section four.

Methodology
Sowurce of dara

Primaty dara for this srudy was collected through personal intecview of managers of
FiMFs during January to Seprember 1997 covering nine distncts of the councry. On the
hasis of easy accessibility andior high concentration of Gzh seed farms; Mymensingh,
Cazipur, Jessore, Jhenaidah, Bogra und Comilla distncts ere selected in this smudy for
both government and private FSMFs. However, Pabna, Natore and Jovpurhar disiricts
were selected only for government FSMFs. From these distoicr: a woeial of 36 FSMFs
were selected purpasively of which 11 were government farms, 45 private facms. All the
sample governmen: farms were hatchery-cum-nursery. On the other hand, the sample
private farms consisted of 21 hawcherv-cum-nursery and 12 each from hatchery and
MUESETY.

Froducing spawn | harchery theough induced breeding and rearing fogerlings in
pulrsery ponds are Two digteler stages of fish seed production. Therefore, inputs use and
ouiput gain in these wo activities fare different. Costs and retums of prodicing fish
sceds can be measured on per hecrare and per Take investment. However, costs and
remurns of FAMFs depend maindy on the unilization of available physical Gicilivies. The
forms which invest 3 buge amount for establishment of physical fcilivies, but can oot

fifs
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utilize these ratiomally due 1o some social and rechnical problems, may not be profitable.
specially in the case of hatcherv. Therefore, messurerment on per Taka investment wis
omitted in this sty

Cost {depreciation) of farm structures/hatchery eguipment. buildings and machinery
i pump, ohe wells) were not calenlated. Becuuse due 1o uncertainty, it is very difficult 1o
estimare longevity of these irems and there consecurive use in different years, Moneover,
these frems were jointlv nsed for both spawn and fingerlings production and therefore
costs for these items were not caleulated. Only a particular type of costs like repair and
maintenance were estimated, However, depreciation costs of minor equipment like fapa,
dish plate for spawn production and dram and fishing net for fingerlings production
wiere included in this study,

Selecrion of model

The individoal effect of inputs and factors wsed in fish seed production can be
explained 10 certain degree with the help of production functen snslvsis of various
tvpes. In this study, linear and Cobb-Douglas forms of production funstion wete initially
estimuted to determine the effect of varzhle inpues. Finally Cobb-Doughas production
function mode] was sorted outl because of is better goodness of fit. For spawn and
fingerlings producaon as well a3 for farms under government and private owoership
separate equations wers estimated

loput costs both for spawn and fingerlings production were comsidered as
independent variables whereas the value of ontput {gross return) accrued from respective
activities were considered a3 dependent variables. Multicolinearity was tested and
necesspdry  independent variubles were chosen finally to determine the factor
contribution o spawn and fngerlings production. Eight inputs or independent variables
were hypothesized to explain both spawn and fogerlings production in the soudy area,
The form of regression model was as described below;

] T = Tt RS R PR -1l 1K |
DeLa¥, ¥, = Lpa<+hLoX, +bhLoX:+.. ... + b LoX; + U,

Where, for spawn production,

Y, = pross returm (Th'ha) X, = brood fish {Tk'hal, X; = Hormone (Tkhak X; =
feed (Tk/ha), X, = fuel {Tk/aj, X. = elecmicity (TkAha), X = human labour, X, =
minor equipment [Tkha) and X; = repairing and maintenance of machinery and
hawchery equipment (Tk' ha); and

For fingerlings production,

% = gross return (Th'ha)l, X, = spawn (Tkha), X, = Feed (Tkha), X, = Ferilizer
(Tka) X, = chemicals {Tk'hal, X, = Poison {Tk'ha). X, = Fuel (Tk/ha), X; = human
labour (Tk/ha) and X, = lease value of pond {Tk'hal, & = intercepr b, to by = regression
cocfficients (parameters) o be estimated, U = error (ecim,

The production coctficients of Cobb-Douglas form are elasticity of production. The
parameters (b o by, indicate mransformation ratios of the various oputs used in spawn
and fingerlings production.
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Digrcriprion of explanarory oariaiies

Most of the explanuarory variables related to using inputs for producing spawn and
fingerlings were included in the respective regression medels The variables used in each
farm cutegory represenied 73% o 35% and 62% 1w 3% of oml coss of spawn and
fingerlings production respectively, Therefore, these variables were hypothesized were
hypothesized o have significant effect on the gross rern from spawn and/fingerling
production.

Gosod guality of brood Gsh and optimum application of hormone can produce higher
amount of spawn and thereby ensures higher gross return. That is why costs of brood
fish and hormone were anclheded in the regression maodel,

Application of fertilizer (organic and inorganic) in brood and oumeny pond
increases the production of plankron taken as feed by breod fish and fingerlings which
leads w0 increase growth of brood fish, and growth and survivability of fingedings. But i
is very difficult 1o maintain a certain level of plankwon for all time in the ponds. 5o it is
required to supply some artificial or supplementary feeds which beosd fish and
fingerlings take direcely as feed. Therefore, artificial feeding help 1o increase growth of
brood fish, and growth and survivability of fingerlings. Bight stocking of spawn also
ensures groweh and survivability of fingerlings and hence the production of quality fish
seed. Therefore, it s quise logical o hvpothesize that, costs for spawn, feed and fertilizer
will have significant effect on the curput of fish seed production.

Chemicals are applied o maintain optimum level of acidity and ourbidicy of pond
sobl and pond warer. Poods are dricd and creaced with poisons o reduce economic losses
due 1o diseases, parasites, predators dnd weed fishes.

Labour use in different operation of fish seed production derermines good
management of the practice, And [0 s assumed thar prodoction of well management
pond will e higher than thar of poorly manzgement one.

Production of spawn requires sophisticaed equipment for which every farm bas 10
imwves1  huge amount and alse requices repairing and regular mainrenance. Actually
volume of spawn production depends mainly on costs for these items. Fuel and
electricity keep the equipment munning for lurger production. So costs for repair and
mainensnce of hatchery were included in the regression model. Due to leogevity of
machinery and hawhery equipment, cost for these items were not incorporated in the
regression mosdel. But cost for minor equipment was analyeed.

A fertile and productive pond preduces higher amount of fish seeds but canses for
higher lease value. Therelore, higher lease value is attributed as higher ouiput.

Results and discussion

The escimared wvalues of coefficienrts and eelated stanistics of Cobb-Douglas
production function for spawn and fogerlings are shown in Table 1 and 2 respectively.
In he case of spawn prodocrion, the coefficients of multiple determination, B, were 0.8%
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and 0,95 respectively in prvate FEMFs with hatchery and batchery com nursery while it
was cstimated 398 in government FEMEs with hatchery cum aursery. Thepefore, all
included variables in the model explained 89 to 98 percent variation in gross retern from
spawn in different categories of FEMFS. On the other hand, the B values in the cose of
fingerlings production were 0.9 and (.87 respectively for private FSMFs with nursery
snd hatchery cum aursery and 0.98 in government FEMFS with hatchery cum nursery.
The independent varinbles incorporated in the model, therefore, explained 87 o 98
percent variation in geoss retum ffom fngerlings in the sample farms. The coefficient of
the regression equarian frted for spawn production in private FSMFs with harchery and
fingerlings production in private FSMFs with hatchery was relarively weak. However,
the Fovalues of all regression eguations for both spawn and fingerlings preduction was
significant ar 1 percent level which tmplies that sll included explanatory variables was
impartant for explaining the variation in gross retuen from fish seed production.

All the estimated coefficients have proper {positive) sign with a range of 0.16 1o 1,58
tor spawn production and 0.40 to 1.53 for fingerlings production. Out of 10 coefficients
for spawn production under private farms, 5 were significant a1 1 percent, 4 were at 5
percent and only | was at 10 percent level However, all § coefficients for spawn
production in govérnment farm were significant ar 1 percent level. On the other hand,
for fingerlings productien all included 9 coefficients were significant at 1 percent level
while out of 5 coefficients for fingerlings production in government farms 3 years
significant at 1 percent and 1 were § percent level.

The sum of coefficients of Cobb-Douglas production function detérmines the
returns 1o scale of peoduction. It may be incressing decressing of constunt depending on
the ratios of input 1o sugput. Fer all production function funcrions of both spawn and
fingerlings, increasing verurns to scale were found which indicate that doubling all
inputs would result more thun double sutput. For spawn production, its mnoge was 1.37
1o 8.13 and that for fingerlings production, it was 168 1o 5.2% for spawn production, the
higher returns 1o scale (8.13) was in private FSMF s with harchery cum nursery pond
which indicates that if all the inputs specified in the function are increased by 1percent,
gross cetrn will increase by 8.13 pervent. The lowest return to scale (1373 was found in
government FSMF s with harchery cum nursery pond. For fingerlings production, the
highest and the lowest reurns 1o seale were found in private FSMF 5 with nursery pond
13.25) and in private FSMF s with hatchery cum nursery pond (1,68) respectively.

The coefficients for brood fish und spawn respectively for spawn and fingerlings
prochaction were statistically signification at | percent level for all categorics of FSNF s
I the case of spawn production, coefficients of brood fish was found highest ¢(1.10) in
privute FEMF s with hatchery cum nursery pond which indicates that if the cost of
brood fish is increased by | pervent, keeping all other variables constant, gross reiurms
from spawn productlon will increase by 110 percent. In the cuse of fingerling
production, coefficient of spawn was found highese (1.22) in government FSME s with
harchery cum nursery posd.
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Table 1, Estimated valises of coefficients and relatesd sotstics of
Cobb-Disugles production fupction model ks spawi

Private FSMFEs Privame FGMFs Crwernmment F3MFs

Fwariabl ; with harchery cum witl hahery cum
Explanacory variables w::l::-]'-l..i:bd‘luﬂl'j' e ]-x-md ﬂiITEJ:l':n"IEIDﬂ
Eniereept 1.51 09 155
Brrood fsh (X, ) .74 g {L.16*
Hoemine (X} 0. x- - -

Feed (X, - .75 2%
Fuel (X, : AL 0.25*
Eleciricity (X,) - - D46t
Husman labour (X, . .0 .
Minor squipment (X, 0,15 098 [ Pl i
Fepairing & maintenance (X, ) il E 8t -
R R 1.5 0,58
F 14631 s 1 41.36°
Beturn o seale (k') 447 PR E 1.37

* Slgnificant s % bevel, * Segnilicam at 5% level. - Signiflcant @ [P kvel

In both categories of farming under private ownership, the highest coefficient value
in spawn productien function was for repairing and maintenance of machinery and
hatchery equipment. These coefficient values were 2.75 and 3.58 respectively in privace
F3MF s with hatchery and hatchery cum nursery pond. These results indicate thar the
cost of repairing and maintenance of machinery and harchery equipment has relatively
greater impact of the profitability of spawn production. Because, every farm has to invest
a huge amount for esmblishment of these jtems, Actually, volume of spawn production
depends mainly on these frems.

Table 2. Escimaved valwe of coclicients and relared suacstics ot
Cobb-Douglas productdon fancoon meded {or fingerlings

Private FSMFs with Gavernment FSMFz

Explanatiry variables P:!:E; T:iﬁ harchery cum with halchery cum
== m_‘_ nursery pomnd pugsery pond
Intercepl 292 .49 1.26
Spawn (X, {4 0Ly 1,12
Feed (X, 1.33° ‘ .70
Fenilizer (X, .91 : L2
Chemicals (X, T (.48 01.4ir°
Foison [X,) - - .5
Fuel {X,} {hia5* . -
Human labour (X.] 1LI1w .
Lease value of pond (5,] - (1 5
R* 96 (.87 .95
r 20 53R §19
Hetorn to scule (Zh)) 825 1.68 4.53

* Slgificant ar 1% level, ” Signlflcant pr 3% beavel.
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In the case of fingerling production, the coefficients of feed was found o be highest
(1.533% in private FAMF « with nursery pond followed by spawn (1,220 and fertilizer (1,222
in government FSMF s with hawhery com nursery pond, This is most logical becase,
marcrial inpuis like spawn, feed and fermilizer have relarively greater impact on gros
return from fGngeriings producrisn.

The overall performance of regression models for both spawn and fogerlings
production was good as indicated by the estimated R and F-values. The cocfficiens
were alse significant The estimared walues of the models confirm that the included
variables had some positive impuct on gross reocns from spawn and fingerlings. No
inpul was found w be overused and incressing return o scale was ohserved which
indicated that input use in both spawn and fingerlings production might be increased
a certain level,

Interrelationskip berween inpur wie and yield and economic returns

In addition o functionl analysis, wbular echnique was used in this stady w show
how yiclds and economic returns vary with the amount and kind of inpurs used for
spawn and fingerlings production under privace and government. Only marerial inpus
were studied FAMEs, Tables 3 und 4 show the ingercelation berween the average quantity
of inputs used and achievements of yicld and economic rerurn in different types of
F3MFs. These tables reveal that the variations in inpur use. excepr land, berween privare
and government farms as well a5 within the private farms were quite logical, Privare
farm owners wsed higher amount of input per hecrare compared 1o government farms for
producing spawn and fingerlings and received relatively higher level of vield and gross
returns, The farm size 45 well a5 size of government ponds for spawn and fingerhings
production were larger than the ponds under private ownership, but the amount of
imputs used and receiving yield and economic retum per hectare for the two activities in
government farms were much lower by several times compared to private ones. However,
within the private FSMFs, there was a stnall variation in input use and accordingly vield
per hectare and economic returns were fustified, Size of ponds were inversely related
with the level of economic returns obtained in different FSMFs Thar is, figsh seed
production incresases as the size of pond decreases (Tables 3 and 4).

In the case of spawn production, private FSMFs with hatchery cum nursery poad
used @ liotle higher amount of most of the inputs and therefore nbtained higher vield
compared (o private FSMFs with only hatchery, Functional analysis also shows berter fir
al the regression model for spawn production in private FSMFs with harchery cum
nursery pond with significant impact of feed on gross rétumn from spawn. Although the
levels of input use in government FSMFs wirth harchery cum nursery was much lower,
the coeflicients of feed were significant which indicared opportunity to increase the level
of feed inpuns,

In the case of fingerlings, the privae FSMFs with enly numsery pond used lower
amount of organic manure and feed bur used higher amount of chemicals for which it
required lower amount of peisons compared 1o the private FSMFs with hatchery cum
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aursery pond. The former also used higher amount of spawn, Therefore, the FSMFs
with only nursery abtained higher vield as well as economic returns. On the other hiand.
the FSMFs with hurchery cum nursery pond used lower smount of chemicals for which
it needed much more higher level of poison to apply o check fingerlings loss in the farm
but sacrificed certain amount of yield and economic returns.,

Table & Incerrelationshilp berween inpu use and yield of spawn wieder

different sfaregnries af FSFs
Besooree wee and vickd by cavegory of FAMFs
Frivare G OvETHmETL
Particulars P s with :‘SM]’-'E. with IFEMF:» with
Nyt archery cum satchery cam
— nursery pivad nursery pad
Farm size (ha} .87 0,44 +.21
Pond size Cha) (L1A 0,1% (La7
Fernilizer {kg'lha)
Ciezanic EsTae 155258 T
Inesganic L Tl 264
Feed (kglal
Rice bran SE20 LR k2
Wheat bran a7 2123 524
il cake AT 9151 13491
Fish meul 210 Tul 1u3
Chemicals (kg'hal
Lime 1541 1483 135
Porash 145 - -
TPoisan (kg'ha)
[nsecticides 504 12E5 1.94
Pesticides 364 1€L%3 .51
Hormane (gow'on ol braed Gish} B.93 1445 1393
YVield {kg'ha) SRR st 93 35348
Lires retuen | ThMa) 1502766 1498513 Tad4al
Tuacal cost {Tk/had 49545 G183 Ta4
Mer reruem (T ha) L3223 ER0143 a1

Tabular analysis shows that governmens FSMFs used lower smount of all mputs in
producing fingerlings but the amount were much more lower in the case of spawn
production compared 1o the privace farms, The regression analyses also support these
resulis a5 most of the coefficient values of included variables for fingerlings production
were significant. Although the regression analyses of government FSMFs show berrer
fit, the government farms were under utilized which is reflected in the tabular analyses.
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Tahle 4. Interrelationship between imput use and vield of fingerlings undes

differenr catgrories of FaMFs
Besource s and yield by category of FEMEFs
Privare o CHWErILImEn
Farmelars e FaMFa with FaMFs wath
FS'?'“TE' _e hatchery cum hachery cum
hatchery flrsery nursery paand
Farm sze (ha) 203 [.55 107
Pand s (ha) 24 .40 [Ls0
Spawn (kpha) In1a f.43 ias
Fertilizer (kg'ha)
rrnic 1248E 18545 BE2T
[norganic 119% Hedl &7
Feed (kg'has
Fice hran = 2G5k 1596
Wil bran i3 2315 JHA
il cake 5511 ADEH 158
Chemicals (ke'la)
Lime L 5w el 113
Patush frl! - .
Polsom (kg'ha)
Insccticides o4 84 [1.25 14
Pesticides a2 367 05%
YVield (Waos. Olivha 1617 1032 142
Crross return {Tkka) 2544654 1N e LT
Total cose ( The'ha) HEG LRTE e )
Nt return (Tkha) i3m0 25601 o
Conclusions

The Ondings of the smdy indicate that there is a scope of increasing level of input
use in both spawn and fingerlings production in government and private farms specially
in government farms. The governmenr fish seed farms were under urilized with lower
level of input use and cconomic returns. Regardless the farm category the most effisctive
inputs were observed 1o be feed and ferrilizer. Hence fish seed production could be
increased through intensification of all inputs used in the production process.

Belerences

Ali; MH., M.A. Akbar and M.H. Rahman. 1982, Usilizurion of fish ponds in Mymensingh.
Bangiadesh 7. Ag. Erom., S01-2): 13114,

[MOF. 1993.94. Fish caich statistics of Bangladesh, Department of Fisheries. Government of
Bangladesh. 53 pp,

Gill, G.J. and S.A. Mowmhar. 1982, Social faciors affecting prospects of [ntensified fish farming in
Bungladesh. Banglederh 7. dg. oo, 5(1-21 1-24.

83



MLH. Esbir i

Tsiam, M.A. 1957, Recent rends in fishenies sector of Bangladesh. Prper Presenied in the regonal
semunar on “Recent Changes io the Bural Economy of Bangladesh”™. Bangladesh Agriculiursl
Usuversity, Mymensingh. Movember 17,

Tsdam, 3.3, and 5 Drewan. 1988, Smws and economic efficiency of fsh seed muldpiicaten fems
in Banpladesh. Bengladesh T, Ap. Econ, W10 59-79,

Islam, M5 and 5. Dewan, 1957, An cconomic apolysis of pond fish prodiscton in gedne asess of
Bangladesh. Report Mo, 11 Buresu of Socioeconomic Besearch and Toiniog, BAT,
Mymensingh

Mabek, MoAL 1997, An economic study on fish seed muldplication farms in Bangladeh Maswees
thesis, Depr. of Ag. Econ, BAL, Mymensingh,

{ Manizveript tedewed 2 Sepeember [HE)



Bouptadvst ¥ Figh. Rae, 501 2000 : 95100
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Ab=tract

A gimiple cosrs and return analviis was done 1 determine the profiabiliny of poad fich
clilture in rhree selected thanes namely Westzkona Sadar, Porbadhala and Kendua under
Netrkana districe, Cobb-deuglas producton functien model was used o estimate the
conitribution of key variahles w the produciion process of pend fish culmre, b was found
that =ast of pond fish pr{rdm:ril;in was k. 10, L talvr and che per heczare fish vigld was
$43 kv and the wverage gross and nei receen were Tk 49,515 and Th: 30412
respecnively, It was found that medium and small (arms bad the higher visld because al
cfficlent wse of producton iepis compared o ge farms. I was alse observed that
wanership of pond, numbsr of species and human labowr had regadve impace on pond
sk utpat, while deprh of pond waner, farm size, fish seed, fertlizer and artificial focd
lead iigliiﬁn:unl positive aftects on pond fish {HITRILIE.

Key words: Fish culture, Economics

Intreduction

Pond fish producrion can be incressed through introduction of efficient
management and sclentific aguaculture. Application of manure, femilizer, guatity feeds
and acration can further incresse the preduction o %000 kglatr while from
unfertilized pond, it usually does not exceed 500 keha'yr (MPOD 1984) On the other
hand, sociceconomic studics on the pond fish farming seemed urgently needed 1o pssess
the profitshility of pond fish production, w cstimare the contribution of key variables of
fish production practices to the farm ourpur. The results of this study will be helpful o
the farmers, extension workers, farm management researchers i well a5 to other relevant
persons to generate policy alternatives for inland fsh culture mainly pood Gsh culture in

Bangladesh.
Materials and methods

In wotal 48 stocking ponds, 16 from each of the selected thanas namely Netrskons
oadar, Furbadhata and Kendua of Netrakona district of Bangladesh, were selected for the
study. Fish pond with different types of cultural and manggement practices, such as 1)
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traditienal practices, ii} improved waditional practices, i) semi-intensive aguaculire
and of different sizes of farms {small, medium, large) were included in the sample. Both
tabular and statistical analysis were used in this study, Statistical analysis was used to
show the cffect of inpus use and ather telated factors of ponds fish farming.

To determine the effects of variable inputs, two forms of production funcrions were
initially estimated for pond fish culure, These were liner and Cobb-Douglas ferms.
Finally, Cobb-Diouglas production function was chosen on the basis of a best fir and
significant result on output, Eight variahles were taken into account to explain the pond
fish preduction in the study area. Regression analysis {Ordinary least squate method)
was used to determine the effect of this inputs. Care was taken to tee thar the chosen
variables are not multicelinear.

The genern] mode] in multiple regression form takes the following stage:

]

"r: “ijl.’;zll.' -------------------------------------------------- X

or Log ¥= Loga + b'Logx, + b'Logh; +-mremreee— —+b L,

Where Y= Gross value of output { Thlu)

X, = Cost of fry and fingerlings (Th/haj X, = Cost of fertlizer (Thk'ha)
X;= Cost of feed (Tk'ha) X, = Cost of human lxhour {Tk'ha)
X,= Pond size (Hectare] X, = Pond ownership

X,= Swcked species number X, = Deprth of pond witer { Meter)

a= Constant or intercept value (Th/ha) b= Production co-efficient to be estimated

Hesulis and discussion

Cost of fisk production

The items of cost of pond fish production for the selected locations are presented in
Table 1. All these costs were counted for one production year. From the able, it appears
that per hectare cost was the highest in Purbadhala i Tk 11, $44ha) due 1o high human
labour cost and the lowest in Netrakona Sadar (Tk. 9341/ ha | and the sverage cost for all
locations was Tk 10, 103/ba'yr.

Table 1. ltemized costs of pend fish production per hectare per year according o locations

Cost il=ms Netrikana  Purbadhala  Kendun Al Locatinns
Sadar (T Tkl Tk}

. Total cost [Tk Heof woral cost
Materin] impial cos 44625 11,141 3071 &, 308 R2.44
-Fish seed 4,948 4,786 5,478 5386 53.31
-Fermilizer 459 478 3% iR 4,87
<Artificial feed A IR 495 40 2.3
-Human labour 3,058 4,233 31543 1,785 17.56
Tonal costs 5,341 11844 11831 1,103 104,00
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According to farm size groups, the items of cost of pond fish production per hectare
in the selected areas are present in Tahle 2. From the table it appears that medium farm
incorred the highest cost (10843 Tk'ha) and the small farms incurmed the lowest cost
i Tk 8636'ha). Table 2 reveals that toral materials cost comprised the highest amount in
all the sampled areas e, 6244 percent of the total cost and the fish seed stcking cosr
was the maximum i.e. 5331 percent of the total costs. From Table 2 i cin be seen that
the material cost was the highest i.e. Tk, 7,622 per hectare in medium fcm followed by
small and larpe farms ie Tk, 6,913 and Tk, $,2740he, respecrively, Per hectare cost of
stocking of fry and fingerlings und fertilizer fotlowed the same trend. Bur per hecrare
cost of artificial feed uwsed in ponds was maximum in medium Grms followed by lange
and small farms

Table 2, Iremnized cosisof pond Fsh production per hectare per vear pecording to frm size

Ciostieme Semeall Modium Laige Al Farms
farm [Tk farm { Tk} farm {Tk)
Towml cout Tkl %ol poral cost

Material inpat cos 6913 621 4774 LR fldd
«Fixh eed M E 135960 i3 53%h 53.13
-Fertilizer 476 373 43 452 4.37
-Arulicial feed I 513 437 441k 4.5

Human Labsouy 1743 321 5466 EE 1756

[Tk}

Towul oxmis 5,05 10,143 9,740 10,103 1 CH1.EHY

Human labour cost perha wis maximum in Purbadhala (Tk. 4,233) followed by
Kendua [Tk, 3,543) and minimum in Metrakona Sadzsr (Tk. 3,058) and average human
labour gost per hectare for all locations was Tk, 3,795 and the amount represented 37.56
percent of totul cost . According to farm size per hecrare labour cost wis maximum in
lurge furm Le Tk 5466 followed by medivm and small farms ie. Tk 3,221 and Tk
1,743, respectively,

Returns from the fazh paﬂd

Farm returns cen be messured items of vield, gross rerurn and net return. Per
hecrare costs and returns of pond fish production in different location are presented in
Table 3. From the table, it can be seen that per hectare gross returns and net returns for
all locarions were Tk, 49,515 and Tk, 39,412, respectively. [n the study areas, vield per
hectare was maximum in Metrakona Sadar (964 kgl as expected, the pet return was also
the highest in Nemrokona Sadar.



¥.H. Fahmaz end T.H. Miak

“Tahle 3. Fer hectare vearly costs and returns ol pend fish production sceording v location

Locatons  Yield iBpy iGross renwm o Tk! Total costdTk? Mer pern (T
Mleirakon Sadar A 3,631 2,341 42,250
Purbadhala 933 46, G5 11244 34.8L5
Kendus o33 1,420 11,631 39,780
Al Locutinms uid 49,513 10103 L4z

Per hectare costs and remuens of pond fish production according o frms size groups
are presented in Table 4 and it is evident from the rable thar a higher investment on
pond fish production vielded, as expected, higher gross retums as well the highest in
medium farms Le. Tk 52,404 and Thk. 41,561, respectively and the lowest in large farms
Le Tk 45855 and Tk 36,115 respectively, The resulis presented in Table 4 clearly
indicate that the pond fish cultare is 3 proficable business. bur there is a difference in
profitahility among different groups of farmers. It can be seen from Table 4 that the
meditin fBrmers obiained highest profit from pond fish culiere. In another word, the
field level performances of the owners of medium farms seem 10 be berter than those of
the sl and lacge farms in verms of per hectare vield, pross returms, nel rerums and also
constdering net returns per invested Taka together with benefit-cost tatio (un discounted
measure], As 7 resul, the owners of tha pond perhaps menage their pond mave effectively
and efficiently, The results also lmgply that gt lesst a required standard size of pond is
naedied b mien mive costs 14 o maximize the ner remrn.

Table 4. Per hectare vearly costs and returns ol poad fsh preducton daccording o farm size

Slme of farm Yield (Kg)  Gross returns (Tk) Tosml coses (1k] Met returns (T}
el =7 4%, 582 R0 Ap 306
Medium |00 52,404 10843 41,561
Larpe 0 43 855 9.740 3,118
All farms gl 49,513 1L 103 3412

Pond fizh production and relative focrors

Ponrd fish production is the ovrcome of using varous combinations of the required
inputs in the production process of pond fish culture. Besides these, in pond fish culture
there are some inherent characteristics of pond and fuctors thar affect is environment
and production such as, age of pond, depth of pond, size of pond, pond ownership, and
these factors can be emploved to explain the variation of pond fish curput (Islam and
Dewan 19873, Similarly in this study, the materals inputs like stocking of fry and
fingerlings, feed, fertilizer, human labour and inherent inpus such as: size of pond, pond
ownership, depth of pond water snd species number have been included to explain the
variability of productivity of fish pond,

Estimated wvalues of the coefficients and relaved smaristics of Cobb-Drouglas
production function are shown in Table 5, The table reveals the following features:

o8
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Takile 5. Estimated sahues of coelficients relatd sranizzics of Cnbb-Dhoisglis prochuceios funitson msded

Explanatey varinhics Nerrakena Sadar  Purhadhala Kendus All lscations
Interceps 4063 72689 2749 7.8338
Fich seed (X5 ST 55" B ) el AL LG
Fertilizer (X} 0581 0108 15|45 0.4156"
Feed (R0 (|l 0.303 GEETS bl L=
Labowr (3] (1400 o1k (1044 [kiG4
Pand size (X0 0,175 {1.359%*= «0.3031 (.27 5%
Pand ownership (3} A.h23 -0g2 -0, 34 L0487
Sencked species nos. (X, {1032 A0,035 {14854 L4057
Depat of pond wacer OX,] L6l [ 25www AL THL4 (I3 7
B {1576 0978 0476 09335
F-walus= TR.430% LR TH AR 25,1767
% hii 1S4 (Al 0,933 07730

* = Significance a0 1% level, = = Significanee a5 level, ***= Rignilicine &l 1% Jevel

The Cobb-Douglas production fanction fired the daa well for diffesent location m
rhe study area. The aggregate function performed berter as well The performance was
measured by the estimated F and R values. Islam (1987) also estimated & Cobb-Douglas
production function w expluin the produciivity of fish ponds.

The coefficients of multiple determinztion, R’ ranged from 0.847 in Kendua 1o 0.978
in Purbadbalz. Considering all location B! was 0.935 which indicates that about 94.0
percent of the toal variation of output of fish farming is expliined by independent
variables included in the model and it also indicates that excluded vanables accounted
for omly about 6.0 percent of the varation in pond fish production . For this soudy, it was
not possible o incorporate other explanatory varables duc o nop-availability of the
reguired dara,

The “F" values of the individual equations and the peoled equation are highly
significant implying that all the included explanatory variables are important for explain
the variation of pond fish production, Therefore, F values of the individual coefficients
of the velevant inpus should be expected 1o become significanc. The natune of input-
carrprur Telationship is expected to be determined by the magniude of the estimated
production co-efficient of individual equation. Degrees of freedom for swatistical
significance of the selecred producton function were sufficient. The results were tested
on 1.0 percent, 3.0 percent and 10.0 percent levels of sigmificance, The summarion of the
production coefficients of the sclected pond fish farmers indicates veruens o scals,

In voral there are 32 inpur coefficients (Table 59 and out of these, fifteen coefficients
have improper (negative ) sign, while the remaining 17 coefficients show positive impact
on gross retorn. Out of 32 coefficients 2 coefficients are significant ar 1.0 percent, 2
cocfficients are significant at 5.0 percent and & coefficients are signiticant at 100 percent
level of confidence. The relative contribution of specified factors affecting productivity
of fish pond can be seen from the estimate of regression equation . From Table 5 i
gppears that the cost of fenilizer has positive effect on income. This indicares that there

b
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is an opportunity to increase the gross returns per hectare by spending addirional Taka
for fertilizer. Bused an all lacations, it appears that the cedt of fenilizer is sipgnificant ar
L0 percent level and the production co-efficient is 0.4136. From the Table 5 it also
appears that the cost of fish feed is significant at 10.0 percent level and the productien
co-cfficient is (11102 baged on all locadons. Cost of fish seed shows the negative effect en
income under different selected areas.

Only in Kendua the estimared co-efficient for |lshour has improper sign and the
value of production coefficient of labour by all location is D.0664. This indicates that
there may be over use of human labour which brings about negative impact on fum
returns.

Among the inherent inputs farm size i highly significant and the production oo
efficient is 0.4275 bused on all locations, ie. it contributes 0.43 percent of gross fanm
income for ench 1.0 percent increase in pond area, Bused on all sample ponds, depth of
pond wuter is alsg significant and  the production coefficient is 0.2770 based on all
bocution, ie it contribures 028 percent of gross farm income for each 1.0 percent
rncresse o the pood svea,

Based an all sample ponds the co-efficient of number of ownership and svocked
aumber of species in the pond shewed improper sign. It has been indicated by many
researchers thar multiple ownership is one of the basic constraints to improve the pond
condition and to take production decision efficiently. Therefore, this type of pond is less
productive than those having single ownership, Number of species stocked for all
locations shows a significant begative impact on gross farm income. Therefore, 4
standard level of stocking number is needed for obraining better vield.

The summation of the preduction coefficients of selected pond (ignoring the
different areas) i, e the elasticity of production {Ih;) is equal 1o 0.7750. This means that
the preduction function exhibits diminishing return to scale, In other words, if all the
inputs specified in the function are incressed by 1 percemt gross remurn will increase by
.78 percent . All the study areas show the diminishing return 1o scale in pond fish
production at present marker prices of specified inputs and ourpurs.
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Scientific Note

Relationship between total length and mouth gap of some
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Abstract

The stimatwed regression equation for sl length and mouth gape computed were Log
TL = Lig 023 + 0643 log MG dverticaliyv) or = (086807 amd Leg TL = Log (U0E + (.656
ke MG Cherizontmlly] Or = 0.%4%0 In cese af rohu averags tonal length froom 11330 tom (s
23775 mm and mopth gape #05 pm oo 1229 pm verticallyy and 700 gmow LD wm
(homzontally) between the ficst day of mouwh opening wp w 13 deys. The vegression
cquation for 1otal length and mouth gap were Log TL = Log 020 + 0680 log MG
Ill“:rr_::]U}'_l [r = ||'-_||35_| afuid I,tg TL = LI}G (.07 + GEs 11‘*3 MG !huri:.':ﬂnu]]!.-l | o=
0.907). In case of silver carp average wtal length from 12800 wm to 33333 wm and meuth
gape 690 wm w 1210 pm (vertically) and 635 pm o 1185 wm (borizonally) bedwesn the
first day of mouth opening up 0 15 days The regression equation for wiml length and
meuth gape were Log TL = Log 0036 + 0596 log MG (verdeally) (v = 0.938) and Log
TL = Log .26 = 0607 log MG (hozonally) ir = 0.891 ). The relatonship berween woal
length and mouth gape (vertically and harizontally) of the siudied fry were found 1o be
limecar and highly significant.

Key words: Tamnl lenpgth- mowth gape eelatienship, Carp Iry

In Bangladesh, the commercially importunt corps fry were traditionally reared
withowt providing any feed snd fertilizer. There were very few published data on mouth
size of lapval fishes and predicrable food size. Shirota (1970) measured the size of the
mouth in several fsh species both fresh warer and marine, during antigenic growth.
Hunter {1980} reviewed the effect of mouth size on the feeding behovior of marine fsh
larvae. Considering all these in mind, the present study was designed 1o examine the
relationship berween rotal length and mouth gape of catla, rohu and silver camp fry.

Three carp species of both aative and exotic origin, nomely, £ catla, L, rokite and H.
aolirix were selected for determination of total length and mouth gape of these fish fry.
The study were conducred in a rain fed artificial pond situated ot the experimental pond
area of the Depamment of Agquaculure, Banglodesh Agriculiural Usiveesity,
Mymensingh for one month. The atal length and mouth gap of live Bsh fry were
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measured. The fry with closed mouth were preserved in 3% formalin. Far this purpose
some live fry were placed on a gluss slide, with litle warer sufficient to keep it alive and
the fry had respiratory trouble, then it freguently opened mouth. Some messurement
were taken with the fry previously preserved in 5% formalin. For measuring mouth gap.
1 needle was used for creating some pressure wpon the jaws laterally. The otul length
were measured from the anterior most tp of snout to the posterior mose tip of the caudal
fin. Then the measurement were taken with the help of an ocular micrometer fitted in a
compound microscope. The distance of each division  of ocular micrometer was
determined by calibrating the ocular micrometer division with those of an stage
micrometer. Total length and mouth gape of fish fry were measured 1o the nearest
milirnicron {um

The wtal number of fry of each specimen were ploted against toal length of Gish
and mouth gape. The srithmetic relationship between them ave as tollows:

T-:_ﬂ.a] I.‘EI'I.EI]'E = M|1L|1|'| gup'. TL =i+ bMG [I‘ — ]

TL = Toral length , MG = Mouth pape, a = Intercepr, b = Regression co-efficient
and r = Correlation co-efficient. z

The logarithmic relationship berween torzl and mouth gupe denved from the
following formula!

Log Taral length - Log Mouth gap: Log TL = Loga + b Lop MG (r= ...}

The resulis of the relarionship berween otal length and mouth gape (vertically and
horizonnally! of the three species namely catla, rohu and silver carp st their frv stage were
presented in Tahle 1.

From the result it was observed thar the size of the studied frv arained an averags
total lenpth ranged from 10063 pm to 12800 wm ot the tame of their firsr éxogenous
feeding. Silver carp had highest total length and catla had lowesr toral length,
respectively, Similar result was observed by Mustufa of of, (19%4) where they found
highest total length for silver carp and lowest total length for catla.

Dabrowski and Bardega {1984) reported 6400 wm 1otal leogth of silver carp at the
commencement of exopenous feeding. Shafi and Quddus (19820 reported catla attained
7560 wm total length st the commencement of frst feeding and also ceported otal lengih
of 7370 wm in case of rohy, when the volk sac was fully sbsorbed.

In the present study, seven days after fiest feeding silver carp attained 21735 um
boedy length, Ahmed o ol (199 recopded L3400 m reared in plasiic bow] and Ling o ol
{19807 recorded B0 pum total lengeh in case of silver carp in natural condition, Catla
ariained 17360 um of total length 7 davs after ficst feeding. Shafi and CQuddus {1982}
recorded 16500 wm of rotal length in case of catla after 7 davs of exogenous fesding and
pttatned 17840 pm im case of rohil, In this study period roral lemgeh of carla, rohu and
silver carp artained 26350 pm, 23775 um and 33555 um, respectively,

Alvarer ot af {1993} recorded growth rate of Mgl liza ac 550 pm / day, [n this study
catle, robu and silver curp grew 1019 pmiday, BFEE3 pmiday and 138367 pm'day,
respectively up 1o 15 davs of age. Within che soudy peciod sliver carp aitained the highest
total lenmgth 33555 um and rohu attained the lowest totsl length 23773 jom,
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Mouth gap (vertically} of the studied fry at the initinl stage of mouth opening was
recorded o be lower 690 wm in cese of silver cam and higher 320 pm in case of catla and
mouth gope {homzontally) was recorded 1o be lower 615 pm in case of silver carp and
higher 735 pm in cutla,

A hineur relationship was recorded between ol length and mouth gape in the
present study, Similar linear relutionship were reconded by Dabrowsk and Bardega
{19843 im case of silver carp, grass curp and bighead carp, Guma'a (19781 found linear
relationship between mouth opening height and body length 1o case of Perca Tuzeanilic.
Cramuni and Kohkinoor {1994 observed lingar relatonship between mouth size and toral
fength in case of Ompod pabda and Mystas gobe, Humnter and Kimbrell (198057 observed
that the moeuth size of larvae generally increnses with larval size. Shivota (1970) sudied
the relanonship among mouth stze, food size and growth of various laeval fishes and
obtained on definite relationslip berween the mouth size and the woral body lengrth buar
observed a close relationship berween the mouth slze of various larval fishes (ranged
from 200 pm -1000 um and the size of their patural foods. Mathias and Li (1982) studied
with larvae and juveniles of walleve and described the relationship mouth opening
beighe and body length by 2 linear regression. The relatienship becween total length and
mouth gape in all cases  stadied were found o be linear in the arithmenc and
logarithmic form. The regression oo-efficient was nearer o one and the correlation co-
efficient berween total leagth and mouth gap were stronger, This means that the growth
of the fish was isometric und with the increase 1a ol length . the mouth gap increased.
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