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Abstract 

 

In the article, the intensity of growth and preservation of surgically and immunologically castrated boars of the 

РIС-337 line of English breeding, their fattening qualities, consumption of feed and its cost during their rearing and 

fattening, and the economic efficiency of using immunological castration. It was established that when piglets were 

immunocastrated compared to their surgical castration under liquid feeding, average daily gains increased by 

1.41% during rearing, and by 9.95%, during fattening and improved feed conversion during rearing by 13.0%, 

fattening by 3.15% and by 4.90% from birth to slaughter. Immunological castration contributed to the growth of 

absolute gains during fattening by 9.68% and by 7.70% of the live weight of animals at the end of fattening. At the 

same time, immunocastrated animals consumed 4.52% more feed during their lifetime, the cost of which was 5.38% 

higher compared to surgically castrated animals, and taking into account the cost of vaccination, it was 9.04% 

higher. At the same time, the cost of fodder and vaccine per 1 kg of gain turned out to be higher by only 1.17%. The 

cost per head of immunocastrated male pigs was 8.30% lower in the growing period, but 10.16% higher in the 

fattening period and 5.5% in the results of these two periods. As a result, at the end of fattening, the cost of one head 

was 7.44% higher, and the sales price without VAT was 7.70% higher compared to surgically castrated animals, 

which made it possible to get 8.00% more income from the sale of one head of animals of this group. 
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INTRODUCTION  
 

Immunological castration of male pigs is 

currently a widespread practice in the pig 

industry, however, not yet widely enough 

compared to surgical castration [3]. At the 

same time, the use of physical castration is 

declining, as consumers increasingly criticize 

the pork production system in the sense of 

animal welfare [10, 11]. An alternative to 

surgical castration of pigs is the fattening of 

uncastrated male pigs and immunocastration. 

In recent decades, an immune castration 

method using a gonadotropin-releasing 

hormone (GnRH) vaccine has been developed 

and implemented for use in pork production to 

eliminate boar taint [12, 13]. 

Immunocastration is designed to address the 

issue of animal welfare while simultaneously 

ensuring sustainable and economically viable 
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pork production [24, 30]. The double vaccine 

immunocastration procedure is based on using 

the first injection of a drug to activate the 

boar's immune system without changing the 

size or function of the genital organs [18]. The 

next step is to administer a second dose of the 

vaccine injection at least 4 weeks later to 

block the release of GnRH from the 

hypothalamus and finally stop the production 

of luteinizing and follicle-stimulating 

hormones by the anterior pituitary and 

inhibition of testicular development [13, 19]. 

Pork producers can benefit from the 

production of androgens and estrogens by 

boars, which optimizes the assimilation of 

nutrients from the feed and the deposition of 

protein before starting the second dose of 

vaccine [7]. The period of application of the 

second dose of the vaccine is of significant 

importance and affects the probability of 

occurrence of unpleasant boar odor [4, 16, 

17]. According to reports [2], highlighted 

according to the recommendations of the 

vaccine manufacturer, the second dose should 

be administered no later than 4 weeks before 

slaughter, so that the compounds that cause 

the boar odor in an uncastrated male can be 

eliminated by natural metabolism in order to 

prevent the development of unpleasant smell. 

Although the main recommendation [2] is to 

administer the second dose 4-5 weeks before 

slaughter. Previous studies [1] reported that 

there is minimal risk of boar taint if pigs are 

slaughtered within 10 weeks of the second 

dose of vaccine. Providing secondary 

immunization as early as 2 weeks before 

slaughter did not affect average daily gain, 

feed conversion, carcass quality, and 

concentrations of boar taint while reducing 

feed intake and reducing fat deposition [17]. 

Data from [4] found that surgically castrated 

and immunocastrated pigs had different 

carcass weights at slaughter. Longer feeding 

times in immunocastrated pigs may reduce 

lean meat yield due to increased subcutaneous 

fat deposition, but this may be offset by 

increased intramuscular fat deposition, which 

may improve pork quality [4]. Higher carcass 

weight and fat thickness were also reported in 

immunocastrates compared to surgically 

castrated counterparts [23]. 

The effect of immunocastration on growth, 

performance, and carcass properties depends 

on feeding method, carcass weight at 

slaughter, time of immunization, and 

genotype [20]. According to reports [23, 28], 

immune vaccination has a positive effect on 

the average daily gains of fattening pigs. 

Foreign researchers [21] conducted a study to 

study the influence of genotypes and sex on 

growth, productivity, and carcass quality 

using surgical and immune castration and 

found higher gains in pigs that were 

immunocastrated similar to the statements of 

other authors [26, 33]. Immunocastration to 

control boar taint offers several advantages 

for both consumers and agribusiness 

compared to physical castration. First of all, 

immunocastration improves animal welfare 

because it involves no painful procedures and 

reduces antagonistic, aggressive behavior in 

male pigs [5, 6]. Comparing the performance 

of surgically castrated boars with 

immunocastrated ones, scientists found that 

feed efficiency and lean meat yield from 

carcasses were higher in immunocastrated 

animals [12], which entailed economic and 

environmental benefits due to reduced feed 

costs and reduction of nitrogen emissions 

[15]. Similar statements were made in other 

works. In particular, it is common knowledge 

that surgical castration is an inexpensive 

veterinary procedure compared to 

immunological one. For its implementation, 

the farmer does not need to purchase an 

expensive vaccine or purchase injection 

equipment and personnel training, 

organization of veterinary monitoring of 

subcutaneous reaction in vaccinated piglets 

[14, 23]. However, surgically castrated males 

typically consume 10–15% more feed than 

immunocastrated males to produce the same 

amount of pork [27], which minimizes the 

cost of surgical castration. It has already been 

proven that feed consumption is more 

effective in immunocastrated wild boars than 

in surgically castrated ones, which will 

compensate for the higher costs of the 

immunological castration procedure [8]. A 

similar publication [9] reported that the lower 

cost of production of 1 kg of meat obtained 

from the carcass of immunocastrates, 
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compared to the cost of products obtained 

from surgically castrated counterparts, 

indicates that during the period of growing 

boars, from live weight of 30 kg to slaughter 

farmers in Denmark save 17.7 feed units per 

head when growing immunocastrates 

compared to surgical castrates. Similar 

conclusions were reached by other scientists 

[32], who proved that the costs of growing 

boars using immunocastration are 

compensated by higher animal productivity 

and better feed conversion. According to the 

data [29], during the fattening period, the best 

feed conversion was demonstrated by 

immuno-castrated animals, which spent 0.09 

2.8% less feed per kilogram of growth 

compared to non-castrated animals and 11.4% 

compared to surgically castrated animals. A 

significant overall economic effect on the 

profitability of individual farms that sold pork 

from surgical castrates was observed in 

particular in the USA, due to increased 

demand for meat obtained in a more humane 

way [22]. However, other scientists [10, 25] 

take the opposite position and report that one 

of the problems of implementing 

immunocastration is that it can increase 

operational costs throughout the pork 

production chain, starting with farms and 

ending with the final product, as the profit 

does not always cover the cost of purchasing 

the vaccine. At the same time, another study 

became widespread [31], in which the authors 

established the absence of a significant effect 

of the use of the immune castration method on 

the profit of pig farms compared to the 

surgical method. Thus, despite long-term 

research and detailed study of the problem, 

there are still opposing views on the specifics 

of the influence of the castration method on 

the intensity of growth of pigs and the 

economic efficiency of pork production, 

which prompts further research in this 

direction, which remains relevant. 

The aim of the work was to establish the 

dependence of the intensity of growth of 

piglets and to investigate the economic effect 

of the use of surgical and immune castration 

methods in the conditions of the industrial pig 

complex of the steppe zone of Ukraine. 
 

MATERIALS AND METHODS  

 

The research object was the technological 

processes of growing and fattening hybrid 

male pigs obtained from half-blood sows of 

the Great White and Landrace breeds, 

inseminated with the sperm of terminal boars 

of the РIС-337 line of English breeding. 

Productive indicators, feed payment, and 

economic efficiency of fattening pigs using 

surgical and immunological castration of pigs 

served as material for research. The research 

was conducted in LLC "NVP "Globynsky Pig 

Complex" of Kremenchuk District, Poltava 

Region. They were conducted during the 

farrowing of sows of a weekly technological 

group with a number of 350 heads at breeding 

complex No. 2, in the village of Two groups 

of 300 boars each were selected from 

Obiznivka (Table 1). 
 

Table 1. Scheme of the experiment 

Indicator 

Method of castration 

surgical 
immunologi

cal 

Group assignment Group I Group II 

The number of piglets at the 

beginning of the experiment, 

pigs 

300 300 

Surgical castration in age, days 3 - 

The method of feeding piglets 

during the suckling period 
liquid liquid 

Duration of suckling period in 

piglets, days 
21 21 

The method of feeding piglets 

during the growing period 

liquid 

portioned 

liquid 

portioned 

Duration of raising piglets, 

days 
51 51 

The method of feeding pigs 

during the fattening period 
liquid liquid 

Duration of the first (growing) 

fattening period, days 
50 50 

Vaccination with the 

"Improvak" vaccine at age, 

days 

- 112 

Duration of the second (final) 

fattening period, days 
55 55 

Revaccination with the 

"Improvak" vaccine at age, 

days 

- 140 

Age of pigs at the end of 

fattening, days 
178 178 

Source: own calculations. 

 

In forming experimental groups, two or four 

normally developed strands of similar weight 
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were selected from each nest for study. On the 

first day of life, they were weighed 

individually and marked with red (control 

group) and blue (experimental group) number 

clips. The animals in the first I group (control 

group) were surgically castrated on the third 

day of life. The animals in the II group 

(experimental group) were left uncastrated. 

During the weaning period, the piglets of both 

experimental groups were housed together 

with their sows in identical farrowing 

compartments (Foto. 1). During this period, 

the sows were fed full-rational compound 

feed for lactating sows, balanced in terms of 

basic nutrients, produced at the Globino 

compound feed plant from the company's own 

cereal raw materials and a mineral-vitamin 

premix from Cargill. Piglets of both 

experimental groups were fed liquid pig milk 

substitute Opticare Milk from the Dutch 

company Swinco International from the 

second day of their lives with the help of the 

Cullina Mix Pro feed kitchen from the Big 

Dutchman company. 

 

 
Photo. 1. Conditions for keeping experimental piglets 

during the suckling period 

Source: processed photo of LLC “Globinsky Pig 

Complex”. 

 

The experimental piglets were kept together 

with the sow in individual farrowing pens of 

1.8 m x 2.5 m in size. Sows were kept fixed in 

the center of the machine throughout the 

lactation period. 

The microclimate in the farrowing areas was 

maintained using equipment from the German 

company Big Dutchman and a negative 

pressure air exchange system. The creation of 

suitable conditions for suckling piglets was 

achieved through the use of special sections 

with floor heating in the piglet resting room 

and infrared lamps, which were additionally 

used in the first days of life. 

Manure removal from the premises was 

carried out by a sewage system, which was 

used at regular intervals during the cleaning 

and disinfection phase of the area. 

The sows were watered by means of an 

automatic nipple drinker located on the side of 

the feeder. The suckling piglets were watered 

using bowl-shaped automatic drinkers located 

in the manure area of the machine. 

 The feed was transported from the storage 

containers to the feeders by means of a chain-

disc conveyor. Dosing was done by 

continuously operating Sov Max feed 

dispensers from the company HOG SLAT 

Ukraine. The sows were fed indefinitely from 

the second day of their lactation. 

The veterinary preventive measures for the 

animals in the two experimental groups were 

identical. Throughout the suckling period, the 

weaning of the piglets in the experimental 

groups and the weight of the weaned animals 

were recorded. On the day of weaning, all 

experimental animals were weighed 

individually and transported by special 

vehicles to the piglet rearing workshop No. 3 

of LLC "NVP "Globynsky Pig Complex" in 

the village of Demydovka. In the rearing 

workshop the experimental animals were 

placed in separate pens measuring 6 m by 8.5 

m, which were located in one section, 150 in 

each (Fig. 2). Each pen has 60% slotted and 

40% solid underfloor heating. 

Air was exchanged in the extension by means 

of a uniform pressurised ventilation system 

using supply and exhaust air roof fans, the 

operation of which was coordinated by the 

control unit. 

 Manure removal from the tubs under the 

machines was done at the expense of a 

periodic sewage system, two times during the 

study period. For pigs feeding was used 8-

feeder and 8-cup feeder. 

The piglets in this farm were fed chopped pre-

starter mixed feed of formula 0–9 kg, which 

was also used in the post-weaning period until 

pigs reached an midle weight of 9 kg. When 

the average weight of the animals in the group 
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was 9 kg, they were switched to feeding pre-

starter mixed feed with the recipe 9–12 kg.  

 

 
Photo 2. Conditions for keeping experimental piglets 

during the rearing period 

Source: processed photo of LLC “Globinsky Pig 

Complex”. 

 

When the animals in the group had reached an 

average weight of 12 kg, they were switched 

to feeding complete feeds of the 12–30 kg 

formula produced at the Globino compound 

feed plant. 

The distribution of the feed by the fattening 

farms, the transport to the feeders and the 

distribution to the animals as well as the 

feeding of the piglets of the experimental 

groups were carried out with the Spotmix II 

feeding system of the Austrian company 

Schauer. Feeding was done in liquid lumps in 

the ratio of 2,700 g of water per 1,000 g of dry 

feed, the feeding front was 8 cm per head, and 

the number of feedings reached 22–23 times 

per day. Fodder accounting for each feed 

place is carried out by the feed kitchen control 

system when dry fodder is unloaded into the 

pipelines. Veterinary, sanitary and preventive 

measures were the same for piglets of all 

groups during rearing were carried out 

according to an identical scheme. Every day 

during this period, the elimination of 

experimental piglets and their weight were 

recorded. After the piglets of both 

experimental groups reached 72 days after 

birth, all experimental piglets and piglets were 

weighed individually, loaded into special cars, 

and transported for fattening to feedlot No. 3 

of LLC "NVP "Globynsky Pig Complex" 

located near the village of Hrynky placed 

them in pens on a completely slotted concrete 

floor, 50 heads in each, at the rate of 0.75 m2 

per head (Fig. 3). 

Air exchange in the pig house was performed 

using a negative ventilation system from the 

German company Big Dutchman. 

 

 
Photo 3. Conditions for keeping experimental pigs 

during the fattening period 

Source: processed photo of LLC “Globinsky Pig 

Complex”. 

 

Manure removal from the farm was 

performed when the grate baths were filled 

every three to four weeks using a periodic 

vacuum gravity system. The pigs were 

watered using 6 automatic drinkers with 

height-adjustable nipples attached to the side 

walls of the pens. Preparation, transportation, 

and distribution of feed to the animals of the 

experimental groups was carried out with the 

help of the equipment of the Austrian 

company Weda using a liquid type of feeding, 

with a ratio of dry feed to water of 1 to 2.9. 

The frequency of feeding during the 

experiment was 12 times per day, according 

to the feeding curve programmed in the 

control system of the feed kitchen. From the 

72nd day of life, all the experimental animals 

were switched for five days to feeding with a 

compound feed of the recipe Grover 30–60 

for the first phase of fattening, produced by 

the Globyno compound feed plant. Upon 

reaching the age of 120 days, the animals of 

both experimental groups were transferred to 

feed with finishing compound feed recipe 60–

90 kg, produced by the Globino compound 

feed plant, for five days, until they reached an 

average weight of 90 kg in both experimental 

groups. At this weight, they were gradually 

transferred to feeding with finishing 

compound feed recipe 90-130 produced by 
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the Globino compound feed plant for the final 

stage of fattening, which was fed to the 

animals until the end of fattening. Feed 

accounting in each machine was carried out 

automatically with the help of the feed kitchen 

control system. 

Animals in the experimental group were 

inoculated on the 112th day of life with the 

Improvak vaccine from Zoetis at a rate of 2 

ml per head, and at 140 days of age they were 

re-administered the same vaccine at the same 

dose. At the end of feeding, all experimental 

animals were weighed individually. During 

the fattening period, all technological and 

veterinary preventive measures were the same 

for both experimental groups of animals, also 

during this period the elimination of pigs and 

their reasons, the date of elimination, and the 

weight of the animals that were eliminated 

were taken into account. 

Based on the research results, the growth 

intensity, the preservation of surgically and 

immunologically castrated boars and their 

fattening qualities, payment of feed in stages 

and their costs during rearing and fattening 

were determined. Based on these data, the 

economic efficiency of immunological 

castration during rearing and fattening of male 

hybrid pigs in a liquid feeding system was 

calculated. 

The results of the experiment were processed 

biometrically using application programs in 

the MS Excel 2016. 

 

RESULTS AND DISCUSSIONS 

 

During the experimental period, uneven 

productivity was observed in surgically and 

immunologically castrated pigs (Table 2).  

As shown in the research results, the live 

weight of piglets at the beginning of the 

experiment was absolutely equal, while the 

weight of animals in the second group at the 

end of the weaning period was reliably 

(p<0.05) 0.27 kg or 4.1% higher than that of 

the peer 1 group. 

This was due to the 13 g and 5.1% higher 

average daily gains in the animals of the 

experimental group, which in turn led to a 

0.27 kg and 5.1% (р<0.05) increase in 

absolute gains during this period and caused 

higher indicators of piglet weight. 

 
Table 2. Growth, preservation and fattening qualities of 

surgically and immunologically castrated male pigs, n 

= 30 

Indicator Group I Group II 

The number of boars in the 

group at the beginning of 

the experiment, pigs 

300 300 

Average weight of 

experimental animals at 

birth, kg 

1.33±0.013 1.33±0.017 

Preservation of piglets in 

the suckling period, % 
94.3 93.67 

Average weight of one 

piglet at weaning, kg 
6.62±0.071 6.89±0.113* 

Absolute growth of 1 head 

during the suckling period, 

kg 

5.29±0.071 5.57±0.107* 

Average daily growth in the 

subsucking period, g 
252±5.8 265±7.4 

Preservation of piglets 

during the rearing period, % 
97.5 98.6 

Absolute growth of 1 head 

during the growing period, 

kg 

23.7±0.11 23.9±0.13 

The average weight of 1 

head at the end of growing, 

kg 

30.3±0.12 30.8±0.13** 

Average daily growth 

during the growing season, 

g 

461±6.7 467±8.9 

Average weight of 1 head 

of pigs at the end of 

fattening, kg 

124.6±1.24 134.2±1.36*** 

Duration of fattening, days 105.5 105.1 

 Average age at weaning, 

days 
177.7 177.2 

Preservation of piglets 

during fattening, % 
96.4 97.0 

Absolute growth of 1 head 

for fattening, kg 
94.3±1.17 103.4±1.32*** 

Average daily growth 

during fattening, g 
895±7.2 985±10.3*** 

* – Р < 0.05; ** – Р < 0.01; *** – Р < 0.001 

Source: own calculations. 

 

In addition, 0.63% better preservation in the 

post-weaning period was observed in non-

castrated piglets, probably related to the 

absence of postoperative stress and 

postoperative complications. 

During the growth period, the intensity of 

growth was almost the same in both groups, 

probably due to the stress of the piglets after 

weaning. This resulted in almost equal 

absolute growth during the growth period. 

However, the live weight of the pigs at the 
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end of this period was reliably (p<0.05) 0.5 kg 

or 1.7% higher in the non-castrated boars 

compared to their castrated counterparts, 

mainly due to higher absolute growth in the 

post-weaning period. 

At the same time, the preservation of piglets, 

in contrast to the weaning period, in the 

growing period was 1.1% worse in the 

experimental group compared to the control 

group. 

A completely different picture was seen 

during the pig fattening period. During this 

period, the animals in the experimental group 

probably (p<0.001) had a 90 g or 10.1% 

higher average daily gain. This, in turn, led to 

an increase in absolute gains during fattening 

by 9.1 kg or 9.7% (р<0.001), contributing to 

an increase in the average live weight of the 

animals on the 177th day of life by 9.6 kg or 

7.7%. 

It should also be noted that immunocastrated 

animals were 0.6% better preservation during 

the fattening period compared to surgically 

castrated animals. 

During the growth and fattening period, the 

animals in the control and experimental 

groups consumed unequal amounts of feed 

with different formulations (Table 3). During 

this period, piglets in the experimental group 

consumed 0.1 kg or 12.2% less feed per day 

compared to the castrated animals. 

At the same time, the animals in the research 

group consumed 1.90% more of the first 

starter and 19.55% more of the second starter 

per pig compared to the surgically castrated 

males. At the same time, they consumed 6.27 

kg or 18.68% less starter feed than their 

castrated counterparts. In general, they 

consumed 5.27 kg (12.39%) less feed during 

rearing than the surgically castrated boars.  

However, taking into account the slightly 

higher growth intensity in the suspension 

period and in the period of allocation of the 

piglets of the experimental group and the 

lower amount of feed eaten, the recovery in 

this group was 0.23 kg or 12.9% better than in 

the surgical castrates. 

 

 

 

Table 3. Feed costs of different recipes during the 

period of rearing and fattening of surgically and 

immunologically castrated males, n=30 

Indicator Group I Group II 

Average daily consumption of 

fodder during the growing 

period, kg 

0.82 0.72 

Prestarter recipe 0-9 

consumed per 1 piglet, kg 
4.22 4.30 

Prestarter recipe 9-12 per 1 

piglet, kg 
4.72 5.64 

Starter compound feed of 

recipe 12-25 per 1 piglet was 

consumed, kg 

33.58 27.3 

Combined feed was consumed 

(prestarter and starter for 1 

piglet, kg 

42.51 37.25 

Fodder conversion during the 

growing period, kg/kg 
1.78 1.55 

Consumption of grower 

compound feed recipe 30-60 

per 1 piglet transferred to the 

meat processing plant, kg 

58.02 86.38 

Consumption of finished 

combined feed of the recipe 

60-90 kg per 1 piglet 

transferred to the meat 

processing plant, kg 

78.40 81.40 

Consumption of finished 

combined feed of the recipe 

90-130 kg per 1 piglet 

transferred to the meat 

processing plant, kg 

135.59 123.70 

Average daily feed 

consumption during fattening, 

kg 

2.57 2.73 

Feed conversion during the 

fattening period, kg/kg 
2.87 2.77 

Source: own calculations. 

 

After the transition to fattening, uncastrated 

piglets consumed 28.36 kg (48.87%) more 

rearing feed per head compared to surgically 

castrated piglets. They also ate 3.0 kg (3.82%) 

more of the first finishing feed, while they ate 

11.89 kg (8.77%) less of the 90-130 kg 

formula finishing feed. In general, 

immunocastrated piglets ate 14.2 kg (4.52%) 

less feed per head than surgically castrated 

piglets during the growing and finishing 

period. 

Considering the different costs of compound 

feed of different formulations and the unequal 

consumption in the control and experimental 

groups, there were different feed costs for 

rearing and fattening 1 animal (Table 4).  
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Table 4. Economic efficiency of breeding and fattening 

of surgically and immunologically castrated piglets 

Indicator Group I Group II 

The cost of the first pre-starter 

feed for 1 piglet, EUR 4.14 4.22 

The cost of the second pre-

starter feed for 1 piglet, EUR 2.55 3.05 

The cost of starter feed per 1 

piglet, EUR 10.89 8.85 

The cost of fodder for 1 piglet 

in the weaning period and the 

growing-out period, EUR 17.58 16.12 

The cost of nursery fodder for 

1 delivered piglet, EUR 13.33 19.85 

The cost of the first finishing 

feed for 1 delivered head, 

EUR 14.39 14.94 

The cost of the second 

finishing feed for 1 delivered 

piglet, EUR 22.44 20.47 

The cost of all feed per 1 

piglet, EUR 67,74 71.38 

The cost of fodder per 1 kg of 

growth, EUR 0.55 0.54 

The cost of the vaccine per 1 

piglet, EUR 0.001 2.480 

The cost of feed and vaccine 

per piglet, UAH 66.79 73.81 

The cost of fodder and vaccine 

per 1 kg of gain, EUR 0.54 0.56 

Source: own calculations. 

 

Thus, during the growth period, the feed cost 

for one piglet was higher by EUR 1.45 or 

8.29% for the animals in the control group. 

During the fattening period, the cost of 

fattening an animal was EUR 5.09 or 10.17% 

higher for immunocastrated animals 

compared to surgically castrated animals due 

to higher feed consumption in general and 

especially more expensive feed for rearing 

and first finishing fattening. However, taking 

into account the higher growth intensity and 

greater absolute growth, the feed cost for 1 kg 

growth was EUR 0.01 or 2.23% lower for 

immunocastrated males. 

At the same time, EUR 2.48 was spent on 

vaccinating one head of pigs on the farm. The 

feed cost for a head of immunocastrated pigs 

thus increases by this amount and amounts to 

EUR 73.81, which is EUR 6.12 or 9.04% 

higher than for surgically castrated animals. 

However, due to the higher growth intensity 

and the associated larger absolute gains of an 

animal during growth and fattening, the cost 

of feed and vaccine per 1 kg of growth was 

almost the same and amounted to EUR 0.006 

or 1.17% higher in immunocastrated pigs 

compared to surgically castrated ones. 

Due to the uneven growth of pigs during 

ontogeny and the uneven cost of feeding 

different formulations during this period, the 

cost of rearing piglets differed at different 

stages of life (Table 5).  

 
Table 5. Economic efficiency of breeding and fattening 

of surgically and immunologically castrated piglets 

Indicator Group I Group II 

The cost of one piglet when 

transferred for breeding, EUR 
24.81 25.85 

The cost of rearing 1 piglet, 

EUR 
21.98 20.16 

Cost of fattening 1 piglet, 

EUR 
64.87 71.46 

Cost of rearing and fattening 1 

piglet, EUR 
86.86 91.64 

Cost of one head at the end of 

fattening, EUR 
111.67 119.97 

Realization price of one head 

at the end of fattening without 

VAT, EUR 

211.83 228.14 

Income from growing and 

fattening one piglet, EUR 
100.16 108.17 

Profitability of raising one 

piglet,% 
89.69 90.16 

The cost of fodder and vaccine 

per 1 kg of gain, EUR 
0.55 0.56 

The cost of one kilogram of 

growth, EUR 
0.91 0.90 

Sales price of one kilogram of 

gain, hryvnias 
1.72 1.72 

Income from cultivation and 

fattening per 1 kg of growth, 

EUR 

0.81 0.81 

Profitability of growing one 

kilogram of growth,% 
89.69 90.16 

Source: own calculations. 

 

Due to the higher average weight of piglets at 

weaning, the cost of one piglet at rearing was 

EUR 1.04 or 4.21 % higher in the 

experimental group than in the control group. 

In turn, the cost of rearing the surgically 

castrated piglets in the control group was 

EUR 1.82, or 8.30%, higher than that of the 

non-castrated ones. The cost of fattening the 

animals from the experimental group, on the 

other hand, was higher. For their fattening, 

EUR 6.59 (10.16%) more was spent in the 

group of surgically castrated animals than in 
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the group of immunologically castrated 

counterparts. 

Due to these price variations, this indicator, 

which is based on the results of rearing and 

fattening, was EUR 4.77 higher for 

immunocastrated animals than for surgically 

castrated ones, or 5.50%. Taking into account 

the cost of a piglet at the time of rearing, the 

cost per animal at the end of the fattening 

period was EUR 8.30 or 7.44% higher for 

pigs in the second group, while the selling 

price for an animal in this group was 7.70% or 

EUR 16.31 higher. 

Taking into account the different cost prices 

and the different selling prices, the proceeds 

from rearing and fattening of surgically and 

immunologically castrated male pigs were 

different. Thus, the revenue from the sale of 

the animals of the second group was EUR 

8.00 or 8.00% higher than that of the animals 

of the control group. There was also no 

significant difference between surgically and 

immunocastrated pigs in terms of a 1 kg 

increase in live weight. Thus, the feed cost 

was EUR 0.006 higher in immunocastrated 

boars, while the cost of 1 kg gain was EUR 

0.003 higher in surgically castrated animals. 

At the same time, the selling price for 1 kg 

gain in surgically castrated animals is higher 

by EUR 0.001, while the income from rearing 

and fattening of immunocastrated pigs is 

higher by only EUR 0.001 higher for animals 

of the second group. 

In turn, the profitability of obtaining 1 

kilogram of growth was only 0.47% higher in 

immunologically castrated animals. That is, 

no difference in the economic growth rates of 

surgically castrated and immunologically 

castrated pigs has been established. 

Thus, immunocastration of piglets compared 

to surgical castration under liquid feeding was 

found to increase average daily gain during 

rearing by 1.41% and during fattening by 

9.95% and absolute gain during fattening by 

9.68%, improve feed conversion during 

rearing by 13.0% and during fattening by 

3.15% and by 4.90% from birth to slaughter. 

Immunocastrated animals reached a 7.70% 

higher weight at the end of fattening than 

surgically castrated animals. 

At the same time, immunocastrated animals 

consumed 4.52% more feed during their 

lifetime, the cost of which was 5.38% higher 

compared to surgically castrated animals, and 

when the cost of vaccination was taken into 

account, it was 9.04% higher. The cost of feed 

and vaccines per 1 kg of gain was 1.17% 

higher in immunocastrated animals than in 

surgically castrated animals. The cost of 

immunocastrated male pigs was 8.30% lower 

in the rearing phase, but 10.16% higher in the 

fattening phase, and 5.5% higher in the results 

of these two phases. As a result, the cost of an 

animal at the end of the fattening period was 

7.44% higher and the selling price without 

VAT was 7.70% higher than for surgically 

castrated animals, generating 8.00% more 

income from the sale of an animal in this 

group. 

Our results regarding increased growth 

intensity of immunocastrates compared to 

surgically castrated animals are consistent 

with data [21, 26, 28, 33] emphasizing 

improvement in indicators of average daily 

and absolute gains when immunococulation is 

used to eliminate boar taint in male pigs. 

Similar to the results of studies by foreign 

researchers [12, 15, 32] that indicated an 

improvement in feed consumption when 

immunocastration was used, we also obtained 

data that allowed us to detect an increase in 

this rate, contradicting other reports that 

indicated that surgically castrated males 

tended to consume 10–15% more feed than 

immunocastrated males [27]. The data [29] on 

improvement of fattening indicators of 

immunocastrated piglets based on feed 

conversion index compared to surgically 

castrated piglets were also confirmed in our 

current study, where we obtained better values 

of this indicator in immunocastrated boars 

during rearing and fattening. 

Contrary to the data of many researchers [9, 

22] about the positive effect of using the 

method of immune castration on the 

profitability of pork production and contrary 

to the conclusions of other authors [22] about 

the decrease in profit when growing 

immunocastrates, we found no significant 

difference in the efficiency of rearing and 

fattening of surgically castrated and 
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immunologically castrated pigs, as reported 

by other scientists [31]. 

 

CONCLUSIONS 

 

Increase in average daily gains during rearing 

and fattening, improvement in feed 

conversion during rearing and fattening and 

from birth to slaughter, increase in absolute 

gains during rearing and live weight of 

animals after completion of rearing, feed 

consumption and their value in 

immunocastrated male pigs compared to 

surgically castrated. The cost of fattening 

immunocastrated male pigs was found to be 

higher, as was their selling price, so that a 

higher revenue could be obtained from the 

sale of an immunocastrated animal compared 

with surgically castrated pigs. The 

profitability of raising a head and a kilogram 

did not differ significantly among the 

different castration methods in each animal 

group. 
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