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Abstract
Domestic fowls especially egg layers (of the ge@adlus gallus domesticugsalliformis) in different poultry
farms in Rivers State of Nigeria were observeditfee die in their numbers or perform poorly. Orspmortem
examinations of 500 birds carcasses which wererelytcarried out over a period of 6 months, it waserved
tha tmany of them had parasitic helminthes in tigaistro intestinal tracts.These were majorly resiida for
much of the mortality and low productivity in thérds. Two hundred and seven(207 ie 41.4%) of themewe
found with helminthes in their gastro-intestinaldis. These included several species of stomaclinéastinal
worms such as Ascariidia gall(50.2%)Taeniap.(40.6%), Heterakis gallinaeriurt¥.3%)Capillaria
retunsd2.9%)and Tetramere american{d.9%).Two of the helminthic specidsenia sp. andAscariidia sp.
were found to cause more severe damage to theslagpecially in terms of mortality and loss of egbise
economic implications(costs of prophylaxis and otherapeutic measures for prevention and/or rehmiée
helminthes in these poultry farms) of this leveirdEstation and their adverse effects on profgéadldmmercial
poultry-production was analyzed. The financialsks associated with the loss of the birds and greducts
were considered. This was observed and reportbd to millions of naira.
Keywords: Domestic fowl, Egg layers, Financial loss, helmatis.

L.Introduction

The domestic fowl Gallus gallusdomesticuSalliformes) is a known source of valuable animedtein and
promotes the nutritional and financial status & trmers.Elenwo (2000) reported that a poultrynfarraising
500 birds makes a profit of over a million nairacime-year of layer-production (from sale of eggsapent or
old-layers).The sources ofprotein from poultryane meat and eggs and ranking over 90% the world ove
(Smith 1990). In 2007, Food and Agriculture Orgatian (FAO) reported that about 20 billion poulyist
worldwide, and of these, about 15 billion (75%) Ereeveloping countries (Marizvikuru & Masika 2011
From past records, it was learnt that the averagea protein availability in Nigeria was less thag per head
per day. However, the role of the domestic fowlbindging this protein deficiency-gap cannot be ever
emphasized as its production has one of the gtgadésntials for fast growth and rapid returns(1882). The
profit could be more, as proceeds would come frloendroppings (as manure for crop,agriculture aniged for
aquaculture) as well.

Despite the importance and significance of the daiméowl production vis-a-vis the economic, nutnital and
social importance in the world, Nigeria and the éfigelta region, gastro-intestinal parasites, dapgc
helminthes have been observed, known and repartbd & major barrier to profitable domestic fondghuction
(Shah-Fischer & Say, 1981; Baines 1979; Soulsby2198&nitt 1983; Obiohaet al 1989; Olaka & Wekhe,
1997; Vetech 2000; Elenwo 2002).

It has been estimated that a healthy layer prodoeeseen 270 and 280 eggs annually, and so a faaiséng
about 1000 laying birds, would have between 270460 280,000 eggs per annum (Elenwo & Okafor-Elenwo
2014). Reports have shown that helminthosis cawuseeeen 40% and 60% deaths (losses) of domestis fow
a farm.In this instance, a 50% loss of 270,000 elygsto the activities of gastro intestinal helmagis would
be 135,000 eggs lost, equivalent to 4,500 cratege & Okafor-Elenwo 2014).In addition to losseggs due
to the death of the layers, the authors also regdntige egg loss due to reduced egg productiohéiayers,
meat loss due to the death of the layers and maossalue to the death of the layers. Limited ssidiave been
carried out on commercial farms, which raise maaxgtic birds, on the gastro-intestinal helminthredifferent
part of Nigeria by various workers, like Umeche &d51987), Oyeka (1989), Obioes al (1983) and Obanet
al (1984). However, little or nothing has been dondtanactual or possible financial losses associaftdthe
presence and activities of gastro-intestinal hetingis of the domestic fowl generally and in Rivetaté& of
Nigeria in particular.

The foregoing and the fact that several farmemRiirers State have continued to suffer significasses which
could be traced to helminth infections of the gafttestinal tract, spurred these authors to ingatt the
infections, the associated deaths and poor pragugierformance (especially egg production) and tredated
economic losses (particularly in monetary termug; we believe that this would make these neglektiers
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and ‘economic saboteurs’ become better recognizedHat they are and be more drastically and coedbrt
dealt with until poultry production (and particdladomestic fowl production) becomes adequateydiited
from as should be, in Rivers State, the Niger Déligeria and the entire tropical world.
This paper is therefore devoted to analyzing thgehfinancial losses due to gastro-intestinal heinisis in
egg-laying domestic-fowl production. These studg amalyses were stimulated by cases of deaths aod p
performances reported in and observed from somirpdarms in Rivers State.

2. Materialsand Methods
2.1 Study sites and sample collection.
The domestic-fowl Gallus gallusdomesticusGalliformes) involved in this study were from payltfarms
covering five Local Government Areas in Rivers &tatigeria. These farms were either visited or tlieed
(sometimes) live-birds were obtained from the fatnisrmation on the case histories of the birds tredfarms
were obtained(corroborating Tudor, 1967 and Frasai, 1986). Domestic-fowls of different ages between two
(2) weeks of age to over seventy-two (72) weeksaoe examined, although only those that weredesaying
birds were involved in this study. The birds weoemposed of layers and pullets, most of which (al85%)
were being raised on deep-litter, while 5% wersadion cages. They were taken to the veterinanycdior
thorough examination.

2.2. External and internal examinations of the domestic fowls.
The birds were externally examined and observatimied. The observations were made with unaided;eye
touching and palpation, watching the attitude, ceemoe and general external appearances of the l83atae of
the farms were visited to examine/observe the ppopkns (house), the litters, cages and droppifgjseobirds,
etc.
The birds were systematically opened-up (i.e. digsh with the aids of sharp metal knives and scisshands
protected with disposable surgical-gloves. The editsd sections with their contents were examineth wi
unaided-eyes as well as optical hand-lens and figbtoscope, for characteristic/typical lesions/and¢ause(s)
of the deaths.
2.3.Preparation of the digestive organsfor examination.
The alimentary tracts of the birds were usuallyaeed from the body cavities and the various pa$sghagus,
crop, gizzard, intestine, caecum and rectum) ldyateparately. This was done to prevent the trarsffeéhe
helminthes from one site to the other, Thereattel twereseparately opened and their contents wasked
various containers under running water. The volawheach was made up to two (2) liters, thoroughiyea,
the duplicate 200ml transferred to suitably labealedtainers and preserved in 10%-formalin. The enogosae
were scraped-off and digested in pepsin hydroahiaeid (HCL) mixtures at 37% for six (6) hours.
Digests were made up to volumes of 2 liters witld aater and again 200ml of the sample-duplicadéen.
The intestinal contents were taken and treatedrathé crops but without scraping and digestingitiestinal-
mucosae. The contents of the caeca were passedgkthi@ coarse mash-sieve (2-3mm apparatus) for any
parasites present to be collected for preservafiddmls iodine solution was added to each 200miptaumbove
to make parasites’ identification and collectiorsier (if present). After thoroughly mixing, 4ml @fach
suspension were separately and at various timesfénaied to petri-dish for parasites’ identificatid'he worms
seen were isolated and preserved in 10%-formater afashing in saline. The larger worms were cjeaden
without the microscope while the smaller and tinmiees were examined and better seen with micr@scop
The high mortality observed in the birds (up to4d4.of the 500 birds) involved in this study causesaerious
concern, which motivated our decision to evalubes¢ deaths and their associated financial invaiwesn
and implications on domestic-fowl production andsoofitability. These economic analyses are theeefmsed
on the prevailing situations, such as contempaonsayket-values of egg-layers in the poultry industriligeria,
particularly Rivers State. The analyses here ased on the estimated production costs (EPC), aists
procurement (COP) of the birds, and costs of inputeurement (CIP) to ascertain or proffer the galof the
birds at the points at which they died. The lossseéh other valuables as the eggs, meat and fdeees
droppings as manure and/or fish-feeds) that shoalg come from the birds had they not died or ashhgibeen
affected by the helminthes and their associatetvitees. The prophylactic and therapeutic expendas to
helminthiasis/helminthoses of the birds were aredyz
3.Results
Five species of parasitic helminthes were obtaifrech different sites in the gastrointestinal tradt the
domestic fowls examined. These wéscariidiagalli, Taenia sp. Heterakisgallinaeriu@apillariaretunsa and
Tetramereamerican@he rate of occurrence of the helminthes in the ekiio fowl was shown in table A.galli
(50.2%) andTaeniasp.(40.6%) occurred higher than the others, wh#&ramere americanuwas lowest in
occurrence(1.9%).
The financial implications of (financial-losses @sisited with) helminth infection(helminthiasis/héfithosis) on
domestic fowl egg-layers production were reviewalrf four major points and the results are as shostow:

* Egg-loss due to death of layers,
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* [Eggs loss due to reduced eggproduction by layers.
* Meat-loss due to death of layers, and
e Manure-loss due to death of layers.

3.1. Egg-loss due to death of layers

. Analyses of the financial loss due to death of Bdd@s in the farms examined table 3: Total nuniddfer
deadbirds examined post-mortem = 500

Number of domesticfowls lost (dead) due to helmasts/helminthosis = 207.

The losses at the point-of-lay were valued at abldyb00 for one bird(as at December, 2013). Forlifiis, the
total sum of money lost is

207 x N1,500 = N310, 500.00

Considering the number of eggs expected from hirdee 260 per annum, thebirds would have produced

207(layers) x 260 eggs =53,820 eggs,that is 178¢<0f eggs.

* In monetary terms:
A crate of egg is sold for N800 (February, 2014&nt 53,820 eggs that is
1794x 800 = N1,535,200.00

On the whole, the farms examined lost a total of

N310,500 + N1,535,200 =N1,845,700.00

in six months due to gastro-intestinal helmintaation/activities.
3.2.Egg-Loss due to reduced eggproductionby affecteel (nfected layers).
Gastro-intestinal helminthes cause up to 60% réaluctf egg-production in domestic fowl. One layeoguces
an average of 270 eggs annually. This means thgirdsence and/or activities of gastro-intestiesiimthes in
the domestic-fowl reduce egg-production by 162 qgysbird per annum table 4.
If the birds found with helminthiasis did not dieitbhad reduced egg-lay, the presence of gastrtimiés
helminthes would cause a loss of up to-
207 x 162 eggs =33,534 eggs.
This is equivalent to loss of about 1,118 crafesggs per year.
3.3. Meat-lossesdue to death of layers.
In addition to egg-loss, the death of a layer dlsngs about meat-loss. This is because layingbiedse their
meat mature andenough for humanconsumption. As, ghehloss of layers constitute a huge loss in meat
production and the much-needed animal-protein. Warld Health Organization (WHO) recommended a
minimum of 11g of animal-protein per person per.delye minimum carcass-weight of a laying domestiwi
is 2kg table7. The loss of 207 laying birds obvigusiplies that the meat-loss will amount to-
207 x 2kg = 414kg table 5.
This is equivalent to 4,140,000g of animal-proteimich could have been enough to meat-up with thentity
required by 376,363 persons per in one day.
3.4.Poultry-droppings (manure/fish-feed) loss duedeath of layers
A mature egg-laying bird is expected/estimatedrtapce upto 2kg of faeces in one mont table 6. \&keach a
bird is lost (due to death or sacrificed) therd v no more faeces (poultry-droppings) from iislknown and
has been reported that poultry-droppings are usefuhanure in crop-production and feed in aqua®yltience
the importance of poultry-droppings as they havab® part of the expected and necessary produdeygisoof
poultryproduction. In relation to the layers Idsie to helminthiasis in this study, it becomes irafiee that loss
of 207 layers will result in the loss of manure fndish-feed to the tune of 207 times.This is ditgivolume
produceable by one laying birdover a period of ye&r, minimally expected of a layer to have laid®d it did
not die during such expected minimum laying period.
However, knowing that the two hundred and sevef)Y2@rcasses examined were not the only deathsdesto
in the two hundred and fifty poultry farms involvedthis study, further picture of the financiabt®s caused by
or associated with gastro-intestinal helminthidmbhinthosis of the domestic-fowl can be seen leyftlowing
analysis;
3.4.Cost of Medication (prophylaxis and therapejagainst gastro-Intestinal helminthes
This involves the appraisal of the costs of preleentcontrolling and/or treatment of the birds, tegin mind
the ubiquitous nature of these gastro-intestinedgites table 7viz.
Under good poultry management practices, the himldd normally be medicated against helminthesoufive
(5) times, these would cost up to two hundred aftyl ®250) naira (about $1.80) per bird (betweey-0&d and
fifty-second (52% week of age i.e. (one year old).
For a farm raising 1000 layers, to control/addigastro intestinal helminthes problems on the faha,farmer
would spend
N250 x 1000 = N250,000.00 (i.e. about $ 1666.6rually.
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Since a layer farm can produce eggs up to thregeg@s under good management, with the birdsdivip to
three (3) years before being disposed of as spgatd, the farmer could spend up to-

N250,000.00 x3 = N750,000.00 (i.e about $5000).

For the farms involved in this study, if all weraging 1000 layers each, it means that in one yea farms in
the area would spend-

N250,000.00 x 250 = N62,500,000 (about $416,666.67)

per year in the control/treatment of gastro-intedthelminthes alone.

For three years of keeping these layers. The ¢xqadnse on the control/treatment of gastro-intaktielminthes
on the farm could get up to

N62,500,000.00 x 3 = N187,500,000.00 (about $1,(XE1).

3.5.Estimated Economic/financial Losses based oa thalue of Birds at Point/Age “of Death:

This gives a picture of what the death of the batigarious ages would translate of in monetanyser

3.5.1. The loss of birds based on the point ofttlea

This was looked at on various ages.

e The loss of expected eggs from the dead birds &dlyeawhen they have reached egg production
ages before they died.
* Loss based on the value (i.e. EPC) of the birdpaficeath.

3.5.2. Loss at age of two weeks

A pullet at two weeks old is valued at N350 (i.boat $2.33). The death of a pullet at two weeks ttue
helminth-infection of the gastro-intestinal tractwid result in the loss of N350 ($ 2.33).

With up to 50% of the birds dying as a result,aanf raising 1000 pullets would lose x 500 x
N350=N175,000 when the birds die at two weeks Btit.250 farms in this study, the loss of pullets at
two weeks old due togastro-intestinal helminthi&gbninthosis equals.

N175,000 x 250 = N43, 750,000.00 (about $291, 656aénually .

3.5.3 Death at Point of Lay (P. O. L).

If the birds died at point of lay (i.e. betweer"l#hd 24' weeks of age) one of such birds is valued at N2,50
(about $ 16.67) based on EPC (as most of the mutie. prophylactic), operations (vaccinations,
deworming, anti- bacterial, debeaking, etc.) woliddve been done at this age the birds are also old-
enough for consumption). With 50% dying, a farmhwib00 at the point of lay would lose,

N500 x 1000 = N500,000.00 (about $3333.33).
for the 250 farms in this study, the loss of pudieP. O. L level=
250 x N5,000,000 = N125,000,000.00 ($833,333.33).
3.5.4. Death of Laying Birds(i.e. above 24 weeks of Age):
When birds are lost as layers, the death of ondduoe a ‘dual-handed’ loss to the farm, viz:
* Loss of the birds and input to age of lay (i.eslo§ EPC) and
e Loss of eggs,
However, the loss of eggs would be handled sepwratethis paper. When bird dies as a layer,
following gastro-intestinal helminthiasis/helmin#ig, a farm in Rivers State (especially Port Harcou
and its environ) losses at least N1,500.00

For a farm having 1000 layers, with death of 50%ltss would be-

N1,500 x 500 = N750,000 ($5,000).

For 250 farms, the total sum lost when birds dilagsrs equals-

N750,000 x 250=N187,500,000.00 (about $250,000 ppacum.

3.5.5. Egg-Loss due to reduced egg production gcted layers

It is known and has been reported that gastrotingdshelminthes cause up to 60% loss of egg-prooiugn
domestic fowl. It is also known that one layer progls an average of 270 eggs annually. This meamnghé
activities of gastro-intestinal helminthes in tremkstic-fowl can reduce this by 162 eggs per béndgmnum.

In a farm having 1,000 layers, the presence ofrgastestinal helminthes would cause a loss ofaup@2,000
eggs, (where the birds did not die of the infedtidmis is equivalent to loss of 5,400 crates afsegear. In
monetary terms, the farm would lose

N800 x 5,400 = N4,320,000 ($ 28,800.00).

Where this be the case in the 250 farms evaluatelis study, the loss of egg-production (by redumtin the
area of this study, would be-

N4,320,000.00 x 250 = N1,080,000,000.00 (about&x200).
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Table 1. Prevalence of helminth parasitesin the domestic fowls

Parasite type Number of fowlsinfected Per centage infection
Ascariidiagalli 104 50.2
Taenia sp. 84 40.6
Heterakisgallinaerium 9 4.3
Capillariaretunsa 6 29
TetramereAmericana 4 19
Table 2. Loss of birdsdue to helminthiasis

No. of birds examine post-mortem 500 birds

No. of birds with helminthes 207 birds

%age of birds lost from helminthiasis 41.4%
Table3:Egg-lossdueto death of layers:
Number of birds with helminthes 207 birds
Expected average number of eggs per bird per year 70 eggs

Estimated average number of eggs lost by deat@dbitds

207 x 270 eggs = 45,890 eggs

Number of crates of eggs lost by the death of 203-layers due tg

helminthiasis

45,890/ 30 =1,529 crates.

Cost of number of eggs (crates) lost @ N800 peecra

1,529.08 crate N80

=N1,224,263.00

X

Table 4:Egg-loss dueto reduced productivity (egg-lay) of layers

Number of birds with helminthes

207 birds

Expected average no. of eggs per bird per year

eBdd

Estimated average no. of eggs lost by (60%) reducr x 162 eggs = 33,034 eggs

productivity of 207 birds

No. of crates of eggs lost by ( 60%) reduced of
egg-layers dueto helminthiasis

P33,034 30 = 1,101 crates (were the birds alive and
eggs for lyear).

aid

Cost of crates (of eggs) lost due to

productivity @ N800/crate

redu

laid eggs for lyear)

cdd101 x N800 = N880,800 (were the birds alive and

Table5: Meat losses due to death of layers

Number of layers lost by helminthiasis 207

Volume (kg) of meat lost by helminthiasis 207 x 2kg14kg
Volume(g) meat/animalprotein lost by helminthiasis 4,140,000g

Cost of meat lost @ N1,500 per 2kg of bird 2071300 = N310,500

Table 6: Droppings-loss due to death of layers

No. of layers lost by helminthiasis

207

Volume (in kg) of droppings (Manure/fish-feed) |dsy a layer per

month

2kg

Volume (in kg) of droppings (Manure/fish-feed) Idst 207 birds in 3

year

bags

207 x 2kg x 12= 4,968 kg = 198.1

Cost of poultry-droppings for fish-feed/crop-man@eN200/bag

N200 x 198.72 = N38,744.00

Table 7: Over-all financial-loss due to death of layers:

Cost of egglosses due to death of layers

1,529418<x N800
=N1,224,263.00

Cost of Meatlosses due to death of layers

207bimd%,500 = N310,500

Droppings-loss due to death of layers

N200 x 198.R38,744.00

Over-all financial-loss due to death of layers

N¥263 + N310,500 + N38,744.00
N1,573,507.00
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4. Discussion
From the results above both prophylactic and themp administrations against gastrointestinal
helminthinfections are of appreciable economic i§iggnce to the poultry farmers. The two hundred aaven
domestic fowl carcasses found to have been affdnyegastro-intestinal helminthes caused a finadosd of
two hundred and seven thousand naira (N207,00@dbas their values, and, eight hundred and sewaursénd
three hundred naira (N807, 300), due to reduceebegduction, giving a total of one million, fourre¢housand,
three hundred (N1,014,300) as the associated fialaloss. These obviously may not have been thg bimtls
that died due to gastro-intestinal helminthiasisthoa farms. They were only the ones that were naaddable
for post mortem examination, which had helminthethem.
However, going by earlier research findings/repostsme estimations were drawn from the findingghid
research which gave ‘pictures’ showing that gasitestinal helminthinfections can and do cause niie-
losses that translate to millions of naira on tireghrun, in the area studied. For example, figaehigh as one
hundred and eighty seven million, five hundred #amd naira (N187, 500,000) and one billion, twodred
and sixty five million, six hundred and twenty-fiteousand naira (N1,265,625,000) were recordedasilpe
level of losses associated with direct loss of dstinefowls and those of eggs accrued from suchhdeat
respectively, where the farmers involved have arage of one thousand domestic fowls each.
In line with the foregoing, a number of researchesid commented on the dangers of helminthiasi®isf
whether they be exotic or indigenous .Gastrointesthelminthes was said to hamper the productiity
chickens as it not only cause direct diseases|batcan transmit diseases from various agents adétlastating
effects (Marizvikuru&Masika 2011). There had beeparted cases of chickens having anaemia, diarpoes,
absorption of nutrients, low growth rate and higbrtality as a result of helminthiasis (Soulsby \6&te000;
Kainguet al2010; Elenwo & Okafor-Elenwo, 2014).
These, no doubts, show that gastro-intestinal iméh@s are no friends to the poultry farmers eslgcivhere
profitability of the ventures is concerned.

5. Conclusion.

The Financial implications of gastro-intestinal maith infection in domestic fowl production in theopics
generally and in Rivers State of Nigeria in patacucannot be over-emphasized. As such, it cameelie over-
looked nor wished-away.

This stems from the observed and reported lossesHawn above) associated with the presence ofogast
intestinal helminthes in or on domestic-fowl farprefduction ventures. The presence of these pasalsaee
been described as “ubiquitous” yet not much is ¢peione anymore (or at all) to commensurate thereitpof
the damage they are causing/posing to the ecorsmmell as the nutrition and (inadvertently) thaltreof the
people in the tropics and particularly NigeriankisTresearch therefore reveals much that shouldawgaa re-
focus on gastro-intestinal helminthes (in particuknd helminthiasis generally, with the aim ofdicating or
(at least) reducing their occurrences and assakcidéamages drastically. The need for further researtd
necessary action(s) against these parasites hambeamn emergency and should be treated as sucmeEaefor
total eradication is obvious since both prophytaand therapeutic actions against these parasitststice
poultry farmers a reasonable/significant ratio ergentage of their profit.
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