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ARTICLE INFO ABSTRACT

In free-range poultry rearing systems parasitic infections are frequent with 
prevalence’s up to 100 %, which might reduce productivity. Two hundred and seventy 
3-week-old chicks of Rhode Island Red (RIR), Fayoumi and Sonali (a cross of male RIR 
and female Fayouimi) were divided into 6 groups (2 groups for each breed) consisting 
of 45 chicks. One group of each breed of chickens was given a routine treatment with 
levamisole hydrochloride (Poulnec®). All chicks were vaccinated against Newcastle 
disease, Infectious bronchitis, Infectious bursal disease, Fowl pox, and Fowl cholera. 
Feed and water were provided ad libitum. Furthermore, all groups had access to an open 
pen. Naturally, infected seeders hens were then used to induce parasitic infections in all 
experimental chickens. The non-treated chickens had a significantly higher worm burden 
compared to the treated chickens. All non-treated chickens showed a significantly lower 
weight gain compared with the treated chickens at the end of experiment. The average 
age of point of lay was delayed in the non-treated groups compared to treated groups 
and in case of Sonali non-treated group it was significantly higher compared to treated 
group. The average number of eggs and the average egg weight were significantly higher 
in the treated groups compared to non-treated groups. Economic calculations show that 
the treatment of hens against parasitic infections in free-range chickens increases the 
net profit pr hen significantly.

Introduction

Chickens are major source of dietary protein supply all over the 
world. This has been clearly demonstrated by the fact that during 
the last three decades, egg production has doubled and poultry 
meat production has trebled Anon [1] and it is expected that the 
poultry production will continue to increase FAO [2]. Egg produc-
tion has been one of the fastest growing agricultural commodities 
over the past fifty years with production increasing by 350%. FAO 
data shows that the global layer flock has increased by 248.3% to 
6.8 billion birds over that time period FAO [2]. Recent trends in 
commercial poultry production has moved layer hens from in-door 
production systems to production systems with access to out-door 
pens LF [3]. In poultry with access to out-door pens, a number of 
helminth species are widely distributed Ssenyonga, et al. [4-10]. It 
is assumed that helminths constitute a health problem and low pro-
ductivity, but there are no exact reports on this issue.

A study made by He [11] showed that the average weight of 
helminth infected chickens was significantly lower compared to 
non-infected flocks. Ascaridia galli infections in chickens cause re-
ductions in growth rate, decreased egg production, and increased 
mortality Ackert et al, [12-18]. Therefore, the aim of the present 
research was to investigate the impact of helminthosis on produc-
tion of chickens.

Materials and Methods

Animals

Experimental animals comprised three groups of chickens, 
namely Rhode Island Red (RIR), Fayoumi, and Sonali (a cross of 
male RIR and female Fayoumi). One hundred and ten one-day-old 
chicks of each group were purchased from a commercial farm at 
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Rangpur, Bangladesh. The chicks were reared for 3 weeks in a par-
asite free environment before transfer to the experimental area. To 
introduce helminth infections in the experimental chickens 44 adult 
Star Cross hens were collected from a nearby poultry farm. These 
seeders hens were vaccinated against Newcastle disease, Infectious 
bronchitis, Infectious bursal disease, Fowl pox and Fowl cholera but 
no anthelmintic treatments were given. Eight hens were random-
ly selected and slaughtered for postmortem examination to assess 
the level of helminth infection in the flock. The remaining thirty-six 
hens were then grouped into three equal gradations according to 
EPG count, where the number of Ascaridia galli eggs was used as 
a criterion for grading. Each of these three groups was mixed with 
each breed.

Experimental Set-Up

A poultry house with free-range area was used for the investi-
gation. One month before the set-up of the experiment, the house 

and the free-range area were thoroughly cleaned with disinfectants. 
The house was divided into eight equal rooms of 7mX10m, and the 
free-range area in connection with each room was 10mX20m. In-
ternally the rooms were separated by a permanent iron grill, and 
the outside area was fenced by a 2.5m high wire netting. The inves-
tigation was conducted at the Bangladesh Agricultural University 
Poultry Farm in Mymensingh, Bangladesh starting from 25th Au-
gust 2001 and terminated on 15th April 2002, totaling 234 days. 
Ninety 3-week-old chicks from each breed were divided into two 
groups, where the number of male and female in each group was 
equal. The chicks were vaccinated against the common diseases e.g. 
Newcastle disease, Infectious bronchitis, Infectious bursal disease, 
Fowl pox and Fowl cholera, and one group from each breed was 
given routine treatment with anthelmintic (Table 1). Both treated 
and non-treated groups of the same breed of chickens were kept 
together in the same room up to 100 days (at point of lay) and were 
allowed to scavenge in the same ground. 

Table 1: Schedule for vaccines, anthelmintics, feed and coccidiostat used.

Applied items Age of application

Vaccines Day Week Week Method Manufacturer

1. ND + IB 3rd day of age Eye drop Intervet International, 
Holland

2. D 78 2nd week Eye drop Do

3. D 78 3rd week Eye drop Do

4. ND 24th day of age Eye drop Do

5. FP 5th week Wing stab Do

6. ND 62nd day of age Intramuscularly Do

7. FC 81st day of age Subcutaneous DLS, Bangladesh

Anthelmintic 1st dose Interval Manufacturer

Levamisole  
Hydrochloride 3rd week of age 1 month Novartis International, Holland

Feed From To Protein % Manufacturer

1.Starters* Day 1 10 week 19% Aftab Multidisciplinary 
Farm Ltd.

2. Growers* 11 week 16 week 15.15% Do

3. Layers 17 week End 17.50% Do

Note: Vaccines: ND = Newcastle disease, IB = Infectious bronchitis, D 78 = Infectious bursal disease, FP = Fowl pox, FC = Fowl cholera
*Starters and Growers were in mesh form and contained Maduramycin 1% (Coccodiostat) and Layers feed was in pellet form.

After that, the room and the free- range area for each breed, was 
dived into two equal halves by wire netting partition in order to 
record the eggs produced by each group. And at the age of point of 
lay adult seeder hens were removed as because they were in laying 
condition. All external factors, including the environment, manage-
ment and ad libitum access to feed and water, were equal for all 6 
groups. Commercial starter feed (0-10 week) with 19 % protein, 
growers ration (11-16 week) with 15.15 %, and layers ration (17 
weeks to end) with 17.5 % protein were fed to the chickens. Both 
the starter and growers ration contained Maduramycine 1% (Coc-
cidiostat) at a dose rate of 0.5kg per ton feed. Inside the room saw-

dust was used as litter.

Clinical Observations and Recordings

All groups of chickens were observed on a daily basis for de-
tection of clinical signs, mortality, or any other abnormality. The 
birds were weighed every fortnight with an electronic balance with 
a precision of ± 2g. Eggs were collected twice a day, and the number 
of eggs for each group of birds was recorded on a daily basis. The 
weight of the individual eggs was also recorded by using an elec-
tronic balance with a precision of ± 0.5g. Feed consumption was 
also measured on a daily basis.
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Parasitological Examination

At the end of the experiment all birds were sacrificed by cervical 
dislocation and examined according to Permin [19]. The whole gas-
trointestinal tract was removed, placed in a tray, opened with pair 
of scissors in a longitudinal section from the crop to the cloaca, and 
washed out into a sieve with a mesh aperture of 90 μm. The larg-
er helminths were picked up from the sieve with forceps, and the 
sieve retentate was examined under a stereomicroscope to collect 
smaller worms. The keratinized layer of the gizzard was removed 
for detecting the presence of Acuaria hamulosa. All helminths were 
isolated, identified, and counted as described by Permin [20]. Cap-
illaria spp. and Heterakis spp. were identified up to the genera, and 
all the cestodes were counted under the genus Raillietina, which 
comprised R. tetragona, R. echinobothrida, Skrajabina cesticillus, 
Choanotaenia infundibulum, and Hymenolepis spp.

Economical Calculation

In order to perform economical calculation total expenditure 
was subtracted from total income. Total expenditure was deter-
mined by calculating price of the chicks, price of the total feed 
consumed, vaccination cost, price of vitamin premix, and price of 
anthelmintic for each group. On the other hand, total income was 
determined by calculating selling price of the live birds at the end of 
the experiment and selling price of the total eggs produced during 
7 production weeks.

Statistical Analysis

 The software programme Microsoft Excel, (2000), and the sta-
tistical software package Prism (Analytical software, 2000) were 
used for data storage and data analysis. Column statistic, chi-square 

test, t-test (parametric or nonparametric) and parametric or non-
parametric one-way analysis of variance were used to analyze the 
data.

Results

Helminth Infection in Seeder Animals

The seeder hens were infected with two or more helminth spe-
cies with a range of 2 to 7. Four nematode and five cestode species 
were isolated but no trematode was recorded. The species includ-
ed: Acuaria hamulosa, Capillaria spp., Ascaridia galli, Heterakis 
spp., Raillietina tetragona, Raillietina echinobothrida, Skrajabinia 
cesticillus, Choanotaenia infundibulum and Hymenolepis spp. The 
average EPG count was 785 with a range of 66 to 2466.

Clinical Observations

No chickens died during the study and no specific disease 
symptoms were recorded during the experimental period. How-
ever, some birds in the non-treated groups became emaciated and 
weak.

Body Weight Gain

In spite of some major differences in the weight of individual 
birds both in treated and non-treated groups, the average weight 
gain of the treated groups in all the three breeds of chickens was 
significantly higher (P < 0.05) at every fortnightly control up to the 
4th fortnight. After that, the differences in weight gain were high-
ly significant (P < 0.01) (Figure 1). On an average the non-treated 
groups of RIR, Fayoumi and Sonali showed 20.62, 18.01 and 13.38 
% less body weight gain respectively compared with the treated 
groups. The mean, standard deviation, Mann-Whitney P-value, and 
mean differences are shown in (Table 2).

Figure 1:  Body weight gain throughout the experimental period.
Note: RT = RIR treated, RNT = RIR non-treated, FT = Fayoumi treated, FNT = Fayoumi non-treated, ST = Sonali treated and 
SNT = Sonali non-treated groups of chickens.

Egg Production

The age of first laying in RIR treated and non-treated group was 
156 and 158 days respectively; in Fayoumi it was 156, 159 and in 

Sonali it was147, 153 days, respectively. The average age of point 
of lay was delayed in the non-treated groups compared to treated 
groups. In the treated and non-treated groups of RIR and Fayoumi 
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breeds there was no significant difference between the average age 
of point of lay, but the average age of point of lay in Sonali non-treat-
ed group was significantly higher (P < 0.05) compared with Sonali 
treated group (Figures 2 & 3). In order to determine the average 
percentage of egg production, a total of 7-production weeks from 
the point of lay were observed. The average percentage of egg pro-
duction in Fayoumi treated group of chickens was significantly 
higher (P < 0.05) compared with the non-treated group. But in the 

RIR and Sonali treated groups, the differences were highly signif-
icant (P < 0.01) compared with the non-treated groups (Table 3). 
The egg production in non-treated groups of RIR, Fayoumi and Son-
ali hens was 12.25, 7.67, and 12.76 % less compared with the treat-
ed groups. The average egg weight of the treated groups was signifi-
cantly higher (P < 0.0001) compared with the non-treated groups 
for all breeds of chickens (Table 3). The mean percentage of egg 
production and the mean egg weight are also shown in (Table 3).

Table 2: Differences in weight gain at the end of the experiment in different groups of chickens.

Groups Mean ± SD P – value* Mean differences*

RT

 RNT

1667 ± 327.4

1382 ± 259.0
P < 0.0001 284.6

FT

FNT

1461 ± 275.7

1238 ± 211.0
P < 0.0001 222.8

ST

SNT

1515 ± 244.8

1313 ± 201.6
P < 0.0001 202.5

Note: *P-value and the mean differences are the result of comparison between treated and non-treated in each breed of chicken. 
RT = RIR treated, RNT = RIR non-treated, FT = Fayoumi treated, FNT = Fayoumi non- treated, ST = Sonali treated and SNT = Sonali 
non-treated group of chickens.			 

Figure 2:  Average age of point of lay in different groups of chickens.
Note: RT = RIR treated, RNT = RIR non-treated, FT = Fayoumi treated, FNT = Fayoumi non-treated, ST = Sonali treated and 
SNT = Sonali non-treated groups of chickens.

Figure 3:  Average percentage of weekly egg production in different groups of chickens.
Note: RT = RIR treated, RNT = RIR non-treated, FT = Fayoumi treated, FNT = Fayoumi non-treated, ST = Sonali treated and 
SNT = Sonali non-treated groups of chickens.

http://dx.doi.org/10.26717/BJSTR.2020.29.004819


Copyright@ Anders Permin | Biomed J Sci & Tech Res | BJSTR. MS.ID.004819.

Volume 29- Issue 3 DOI: 10.26717/BJSTR.2020.29.004819

22546

Table 3: Comparison in average egg production and average egg weight in different groups of chickens throughout the experimental 
period.

Groups
Average % of egg production Average egg weight

Mean ± SD P – value* Mean ± SD (gm) P – value*

RT 40.54 ± 26.25
0.0045

47.0 ± 4.8
P < 0.0001

RNT 28.29 ± 20.23 40.8 ± 4.2

FT

FNT

43.49 ± 27.47
0.0249

39.8 ± 4.1
P < 0.0001

35.82 ± 24.75 36.6 ± 3.0

ST

SNT

54.14 ± 28.45
0.0039

44.7 ± 4.5
P < 0.0001

41.33 ± 27.33 40.6 ± 3.5

Note: *P – value is calculated between treated and non-treated groups in the same breed. RT = RIR treated, RNT = RIR non-treated, 
FT = Fayoumi treated, FNT = Fayoumi non-treated, ST = Sonali treated and SNT = Sonali non-treated groups of chickens.

Parasitological Findings and Feed Consumption

The average worm burdens of all the non-treated groups were 
significantly higher (P < 0.05) compared with the treated groups of 
chickens. The overall efficacy of levamisole hydrochloride, at a dose 
rate pf 20mg per kg body weight, was very good ranging from 84% 
to 100%, but the average efficacy against Capillaria spp. was the 
highest, and it was significantly higher (P < 0.05) compared to the 
average efficacy against other helminths. No significant difference 

was observed among the efficacy against other helminths. Average 
worm burdens among the groups, average efficacy of levamisole 
hydrochloride, and P-value of the average efficacy against Capil-
laria spp. versus the efficacy against other helminths are shown in 
(Table 4). There was no significant difference between treated and 
non-treated groups regarding feed consumption. The P- value be-
tween treated and non-treated groups of RIR, Fayoumi, and Sonali 
were 0.896, 0.294, and 0.694, respectively.

Table 4: Worm burdens at slaughter (at the end of the experiment).

Helminths
Average worm burden Average 

efficacy P-value
RT RNT FT FNT ST SNT

Capillaria spp 0.51 25.29 0 23.78 0 14.69 99% *

A. hamulosa 0.09 0.91 0 0.69 0.11 0.82 92% 0.017

A. galli 1.09 11.93 1.58 11.53 2.18 10.42 85% 0.0003

Heterakis spp. 9.69 151.13 7.64 111.13 12.29 131.67 92% 0.017

Raillietina 
spp. 2.87 12.44 1.44 10.56 0.91 9.09 84% 0.0001

Note: *P-value is calculated between the average efficacy of Livamisol hydrochloride against Capillaria spp.
versus the average efficacy against other helminths recorded; RT = RIR –treated, RNT = RIR non-treated,
FT = Fayoumi treated, FNT = Fayoumi non-treated, ST = Sonali treated and SNT = Sonali non-treated
groups of chickens.

Economic Calculation

The net profit for all treated groups were higher compared to 
non-treated groups. Furthermore, the net profit for Sonali treated 

group is higher compared to that of any other group (Table 5). The 
total feed consumption, average body weight at the end of the ex-
periment, and total egg production during the observation period 
are shown in (Table 6).

Table 5: Comparison in feed consumption, total body weight gain and egg productions among the different groups of chickens.

Groups
Number

of birds

Total feed

consumption

for whole

period (kg)

Average

feed

consumption

/ chicken for

whole

period (kg)

Average

weight

gain at the

end of

experiment

(kg)

Per day

average

egg

production

Average

% of

hens in

lay

Total egg

production

for whole

period

RT 45 558.23 12.405 1.841 18.24 40.54 894

RNT 45 557.19 12.382 1.554 12.73 28.29 624
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FT 45 463.05 10.29 1.631 19.57 43.49 959

FNT 45 454.64 10.103 1.404 16.12 35.82 790

ST 45 497.34 11.052 1.682 24.36 54.14 1194

SNT 45 493.7 10.971 1.488 18.62 41.38 912

Table 6: Economic calculation showing differences in the net profit among different groups of chickens.

Groups

Items RT RNT FT FNT ST SNT

Expenditure

1. Price of 45 chicks @ 0.14 $ per chick 6.3 6.3 6.3 6.3 6.3 6.3

2. Price of feed consumed @ 0.21 $ per kg 117.23 117 97.24 95.47 104.44 103.68

3. Vaccination cost @ 0.12 $ per chick 5.4 5.4 5.4 5.4 5.4 5.4

4. Price of vitamin premix @ 0.06 $ per chick 2.7 2.7 2.7 2.7 2.7 2.7

5. Price of anthelmintic @ 0.02 $ per chick 0.9 - 0.9 - 0.9 -

Total 132.53 131.4 112.54 109.87 119.74 118.08

Income

1. Selling price of birds @ 1.58 $ per kg live 
weight 130.9 110.49 115.97 99.82 119.59 105.8

2. Selling price of eggs 53.641 31.202 57.541 39.502 71.641 45.602

Total 184.54 141.69 173.51 139.32 191.23 151.4

Net Profit ($) 52.01 10.29 60.97 29.45 71.49 33.32

Note: 1 the price of the egg is @ 0.06 $ per egg; 2 the price of the egg is @ 0.05 $ per egg,

Discussion

Helminths might cause death of chickens Ikeme, et al. [15,17], 
but in the present investigation no death was recorded. The possi-
ble explanation may be that feed was supplied ad libitum with ade-
quate vitamin premix supplementation since nutritional deficiency 
aggravates the detrimental effects of helminth infections Ackert 
[12]. The fact that some of the non-treated groups of chickens be-
came emaciated and debilitated is consistent with the findings of 
Ackert, et al. [12,13,15]. The significantly lower (P < 0.05) average 
worm burdens in all treated groups compared with the non-treated 
groups indicates that efficacy of levamisole hydrochloride is very 
good at a dose rate of 20 mg per kg body weight. The efficacy of le-
vamisole hydrochloride against A. galli infection as recorded in the 
present study is slightly lower than the findings of Verma, et al. [21, 
22] reported 91.8 % and 95 % efficacy of levamisole hydrochloride 
against immature and mature A. galli respectively, in chickens, and 
Cruthers [22] found 100 % efficacy with levamisole hydrochloride 
against mature A. galli. 

The difference might be due to dose variation or to mixed in-
fection in the present study. Furthermore, it is possible that the 
continuous use of the drug may have led to development of a de-
gree of resistance in the helminths against levamisole hydrochlo-
ride. The average slightly greater weight loss in the RIR non-treated 
chickens infected with helminths, and slightly lower weight loss in 
the Fayoumi and Sonali, compared with the findings of He [11], in 
which the authors used the local chickens for their study, clearly 
demonstrates the difference of effects of infections with helminths 

between different breeds. But the effects of individual groups of 
helminths on weight gain, as recorded in this study, were high-
ly consistent with the observations by He, [11]. The authors also 
found that the mixed infections cause higher weight loss than single 
parasite class infections. The weight loss due to helminth infections 
is also supported by the findings of other researchers: weight loss 
due to the nematode Ascaridia galli was reported by Ackert, et al. 
[12-15,23,24,16-19] and the weight loss due to coccidial parasites 
in chickens was reported by Mathis, et al. [25-27]. 

There are also some reports that helminths might cause severe 
weight loss in sheep, cattle, and swine Sinclair, et al. [28-36]. Age of 
point of lay differs from some of the previous reports. The age (157, 
157.5, and 150 days for RIR, Fayoumi, and Sonali, respectively) at 
point of lay in the present study was much lower compared with the 
report of Barua [37] who reported the age at sexual maturity (age 
at first egg laid) as 262.5, 238.5, and 247.5 days in RIR, Fayoumi, 
and Fayoumi X RIR respectively. Similarly, Rahman [38] reported 
age of first egg at 231 days in Sonali (RIR X Fayoumi); and Kicka 
[39] found the age at sexual maturity of Fayoumi and White Bala-
di 229 and 261 days, respectively. The variation in attaining sexual 
maturity might be due to the fact that all the previous studies were 
performed at free-range and without feed supplementation. Barua 
[37] also reported that in the free-range extra feed supplementa-
tion decreases the age of sexual maturity. However, the age of sexual 
maturity of Fayoumi breed, as recorded in the present study, was 
somewhat closer to the findings of Stino, et  al. [40,41] who report-
ed that the age of sexual maturity of Fayoumi hens ranged from 177 
to 181 and 162 to 215 days respectively? 
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The observations that there was no significant difference in 
the average age of point of lay between the treated and non-treat-
ed groups of RIR and Fayoumi, indicates the absence of any effect 
of helminths infection in attaining puberty of these birds, at least 
up to the  level of parasitic burden recorded in this study. But the 
significant difference (P < 0.05)  in the average age of point of lay 
in Sonali treated group as compared with the Sonali non-treated 
group, suggests that helminth infections can delay the onset of egg 
laying in these chickens. The fact that the Sonali chickens have the 
highest percentage of egg production among the breeds is consis-
tent with the findings of Rahman [38]. The relatively higher average 
percentage of egg production of Fayoumi breed compared to RIR is 
supported by the observation of Barua [37]. Asiedu, [42] reported 
that in average the crossbreds produced more eggs. The significant-
ly higher (P < 0.05 for Fayoumi and P < 0.01 for others) average 
egg production in the treated groups of chickens compared with the 
non-treated groups is easily understandable and is in agreement 
with Cram, et al. [43-45]; in which the authors reported a decrease 
in egg production in chickens infected with A. galli. 

But Botero [46] observed no effect on egg production in White 
leghorn hens infected with Raillietina cesticillus. Similarly, Permin 
[19] observed no effect on egg production in Lohmann brown, and 
similarly Gauly [47] found no effects on Lohmann white and brown 
hens infected with A. galli. These differences may possibly be 
caused by the fact that different breeds were used in these studies, 
or the reason may be that the authors begin the investigations with 
7 to 9-month-old, 17-week-old, and 20- week-old birds respectively, 
since Ackert [48] reported that at the age of sexual maturity chick-
ens acquire maximum resistance to A. galli infection. The findings 
that RIR had the highest egg weight compared to that of Fayoumi 
and Sonali, and that the egg weight of Sonali was in between the pa-
rental breeds are in accordance with observations of other investi-
gators Mostageer, et al. [49,50]. The average egg weight of Fayoumi 
and RIR treated groups is highly consistent with Amer [50], who re-
ported 39.6g and 50.1g, respectively. But the average egg weights of 
RIR, Fayoumi and Sonali, as recorded in this study are higher than 
the findings of Barua [37], who found 44g, 35g, and 40g, respective-
ly. They argued that the smaller eggs obtained in their study might 
be due to the nutritional stress in free- range system. 

There is no published information on the effect of helminth in-
fections on egg weight in chickens. However, in the present study 
the significantly higher (P <0.0001) average egg weight of the treat-
ed groups of chickens compared with the non- treated groups in all 
breeds, clearly demonstrates an effect of helminth infection on egg 
weight. The fact that there were no significant differences in feed 
consumptions between treated and non-treated groups, contrary 
with the findings of Clapham, et al. [51-57]. They reported that 
the feed intake might be decreased in helminth-infected chickens. 
The higher net profit for all the treated groups of chickens clearly 
demonstrates that the use of anthelmintic is economically benefi-

cial and the highest profit obtained with the Sonali treated group 
suggests that in the free-range production system, this cross breed 
birds are more profitable. Rahman [38] reported in the scaveng-
ing system Sonali crossbreed is more suitable. In addition, with the 
findings of Rahman [38], our findings suggest that regular deworm-
ing of the free-range chickens will definitely increase the net profit 
even to an extent of several times.

Conclusion

The overall performance of the Sonali crossbreed is found to 
be good with regard to early sexual maturity, egg production, and 
comparatively little difference in weight gain between parasited 
and non-parasited group. The last parameter suggests that there 
may be some genetic resistance to helminth infections in the Sona-
li crossbreed. In general, the helminth infected groups of chickens 
show marked loss in weight gain and decreased egg production and 
egg weight, suggesting that the helminth infection may play a vital 
role as a hindrance in the economical rising of the poultry industry.
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