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l. THE BACKGROUND TO THE RESEARCH 

The ways of production and the economy of the production of pork – traditionally one of the 
most important staples – is an outstandingly important issue. Increasing the productivity of 
pigs is also important, which is the most important task for practising professionals and re-
searchers. 

In the 1970’s, under the so-called industrial animal keeping project, pig production experi-
enced an improvement never seen before. There were almost 300 so-called industrial pig 
farms constructed using the latest knowledge, some of which later proved to be wrong. New 
breeds and crosses were developed and hybrids (Hungahib, Kahyb, Pannonhibrid) also ap-
peared. Among others, artificial insemination and early weaning of pigs became general. The 
genetic potential of the stocks, however, could not be exploited. The lag in weight gain and 
specific nutrition were 30-40 % and 20-30 %, respectively, which is equally due to difficulties 
in animal hygiene, keeping technology and misunderstandings. 

Unfavourable stock density (a higher number of animals per one square metre, saying this 
ensures a more efficient utilisation of the building) together with all its consequences (insuffi-
cient ventilation, ethologically unfavourable crowdedness, etc.), some practical-looking feed 
distribution method (less labour requirement, floor feeding)) that later proved to be unable to 
stand the test are the most serious difficulties in the area of keeping technology. The biggest 
concern for nutrition was the inevitably economy on the use of proteins, which was the con-
sequence of the foreign exchange controls of the era. 

As a result the insufficient feed intake was the reason for the inadequate production as the 
former is closely related to body weight gains and feed conversion, which have decisive ef-
fects on the shaping of the efficiency of farms. 

Certainly, the feeds fed to the animals also played their part in the smaller feed intake and 
unfavourable feed conversion ratio. We did not know well enough the importance of particle 
size and we did not know how to make granules. It was found out only in practice that, among 
others, very finely pulverised feeds (which is produced even in the case of granules as a result 
of friction in the feed distribution system) cause massive occurrences of oesophageal/stomach 
diseases in pig populations. Also we had uncertain knowledge as regards the effects of various 
degrees of moistening on the production in these new management practices.  

Among other things, it is the considerations outlined above that led me to present in this thesis 
the research dealing with the effects of feed particle size and consistency out of the investiga-
tions I conducted over the past 10-15 years. This area refers to three significant issues: the 
relationship between particle size and the digestibility of the feed, the occurrence of gastric 
ulcer and the performance of piglets and fattening pigs. 
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2. OBJECTIVES OF THE EXPERIMENTS 

Feeding grain or ground compoundfeed to pigs has been a research topic for about five dec-
ades. It has been justified that appropriate grinding will favourably influence digestibility, 
body weight gain and feed conversion. Even today the optimum particle size of feed is widely 
researched. It is supposed that it is necessary to have adequate particle size in order to achieve 
optimal feed conversion ratio. 

As regards digestion small particle size seems to be more favourable but from the point of 
view of consumption finely powdered feed appears to be expressly disadvantageous. 

Coarser particle sizes are more favourable because these particles irritate the digestion tract 
they enhance the peristal of intestins and the movement of villi. They are also advantageous 
because – depending on age – 3, 5, 7 or perhaps 10% fibre is indispensable for the normal 
functioning of the digestive system of the pig and for adequate feed conversion. It is a fact, 
however, that in practice it is the ground meal prepared from raw materials higher in fibre that 
have the bigger particle size. 

This study analysed the effects of the particle sizes in feedstuffs on production taking consis-
tency and the interaction between the two into consideration. That is why pigs were fed feed-
stuffs of different particle sizes as dry grinded, moistened grinded and in granulated form. 

On the basis of the reasons outlined above I thought it was well-founded to study the follow-
ing issues under large-scale farm conditions: 

the ratio of  particle size after grinding applying screens with different hole sizes, 

what particle size feed is the most favourable for piglets and pigs of various ages and body 
weights, i.e., what is the particle size they like eating most, 

feeding of what particle size of compound feeds results in the highest weight gain and the 
most favourable feed conversion, 

what is the extent of the oesophagus gastric ulcer decreasing effect of decreased fibrous 
feed due to its particle size, 

What is the interaction between the particle size and the consistency of the feedstuff like in 
relation to body weight gain, feed conversion and health changes, 

whether there are differences in the digestibility of different feedstuffs, the degree of nitro-
gen retention per body weight categories depending on particle sizes and consistency. 
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3. MATERIALS AND METHODS 

3.1. Conditions of the experiments 

The large-scale farm experiments were conducted at Biharkeresztesi Állami Gazdaság and 
Fehérgyarmati Sertéstenyészt  Közös Vállalat. Both farms can house one thousand sows and 
apply Mez panel system. 

In Biharkeresztes the Mez panel plant is complemented with a traditional sow house, KA-
HYB piglet battery system and fattening house for 600 pigs. In Fehérgyarmat the farm is 
made complete with ISV fattening system. Both pig farms keep and fatten KA-HYB hybrid 
pigs. Their yearly fattening pig production is almost identical: sixteen thousand pigs per year. 

The rearing of piglets was conducted in similar ways at both farm and took place in battery-
type rearing houses following weaning at the age of thirty days. The weaned piglets were put 
into one-floor batteries for ten piglets from 30-35 to 91-100 days of age. The piglets were 
granulated starter piglet feed and later ground piglet feed from self-feeders. Drink water was 
supplied by nipple-drinkers. 

The piglets were transferred to the fattening houses at the age of 90-100 days. They were put 
there in groups of 10-15 at both locations. The dry feed was given to them from self-feeders, 
while the wet feed was eaten from troughs. Drink water was supplied by nipple-drinkers. 

3.2. Experimental design 

The eight experimental designs that were carried out during the research are shown in table 1. 

3.2.1. Experiments with weaned piglets 

The experiments were conducted in two experiments with 600 and 1800 pigs from weaning 
till fattening. Both were conducted at the pig farm of Biharkeresztesi Állami Gazdaság. In the 
first experiment there were three treatments formed according to the particle sizes of the feeds 
(factor “a”), which were made by hammer mill, using screen with 3, 4 or 5 mm holes. 

The effects of dry meal and granulated feed were analysed according to consistency (factor 
“b”). There was also an opportunity to make comparisons according to sexes (factor “c”) as 
the barrows and gilts piglets were kept separated. 

In accordance with the method described above altogether 600 weaned piglets were included 
in the first experiment alltogether in 12 treatments (3 x 2 x 2), each in five repetitions, and ten 
pigs per group. 
In the second experiment 5 groups were formed according to the particle sizes of the feed-
stuffs, which were made by hammermill using screen with 2, 3, 4, 5 or 6 mm holes diameters 
(factor “a”). As regards consistency, dry and moistened meal and granulated feed were in-
cluded (factor “b”). The third (factor ”c”) factor was the sex of the animals. 
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Altogether 1800 weaned piglets were involved in the second experiment in a total of 30 
treatments (5 x 3 x 2) and six repetitions in groups of 10.

At identical keeping technology the piglets were fed prestarter and starter feed of identical 
composition and nutrient in both experiment. Moistened meal was mixed with water in 1:1 
proportion and fed from troughs. Individual body weights were weighed at the beginning of 
the experiment at 30 days of age and at the end of the experiment at 100 days of age. The pig-
lets could be identified by their ear-markings. 

3.2.2. Experiments with fattening pigs 

There were six experiment conducted with fattening pigs. 

3.2.2.1. The effects of feed processing on performance of growing-finishing pigs

This research project included four experiments. 

In the first experiment the effects of compound feed, in it grinded grain as dry meal and in 
granulated form were studied, which were prepared by using  screen with holes of 3, 4 and 5 
mm diameters. Including the three particle sizes, two consistencies and two sexes (3 x 2 x 2) 
in the experiment there were 12 treatments with three repetitions, including 10 pigs in each 
totalled to 360 pigs. 

In the second experiment the feed with the particle sizes described above were fed as dry and  
moistened meal and in granulated form. Thus this experiment of 18 treatments with 25 pork- 
lings per treatment included 450 pigs. 

In addition to the three screen hole diameters applied earlier, the third experiment involved 
hole 2 and 6 mm diameters too. The resulting five different particle sized feed mixes were fed 
to the pigs as dry and moistened meal. This experiment involved a total of 600 pigs in 20 
treatments (5 x 2 x 2) in three repetitions with 10 pigs per group. This experiment was con-
ducted in Fehérgyarmat. 

The fourth and the most populous experiment was conducted in Biharkeresztes. Screen with 
hole diameters from 2 to 6 mm, i.e. the five already familiar particle sizes were used and the 
fattening in a total of 30 treatments (5 x 3 x 2) used dry and, moistened meal and granulated 
form that is a total of three consistencies and also the pigs were separated according to the two 
sexes. Altogether 1800 pigs were involved in the experiment in three repetitions with ten pigs 
per group. 

In addition to weighing the pigs at setting up the experiment and at 100 kg weight, the third 
and the fourth experiments included individual weighings at the finishing of feeding growing 
I. feed  at the age of 140 and 156 days. 
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3.2.2.2. Digestibility experiments with growing-finishing pigs

Side by side with piglet rearing and pig fattening experiments digestibility experiments were 
also conducted involving growing-finishing pigs by feeding them growing feeds marked I. 
and II. 

In this case too, the primary experimental considerations were the five hole sizes of screen 
and the three consistencies. It was deemed reasonable to conduct the experiment with each 
kind of feeds in three different weights. 

Growing feed I was fed to pig of 30, 40 and 50 kg of body weight while growing feed II was 
given to ones of 60, 70 and 80 kg body weight. In each cases the experiment was conducted 
with three pigs, involving a total of 270 animals (5x3x6x3), which were of the same breed and 
body weight. When setting up the experiment a difference of ± 1 kg was allowed in the three 
lower weight and in the three higher weight groups this was ± 2 kg. 

The feed ratios adequate to the body weight categories were always allocated at the same time 
twice daily. 

Urine and faeces were collected and samples were taken at the same time once per day fol-
lowing the morning feeding. The samples were analysed in the Central Laboratory of DE 
ATC.

3.3. Research methods 

3.3.1. Analysis of the particle size of the feed 

A set of sieves was used to determine the proportions of the particle fractions of the feeds 
prepared by grinding and the use of screen with holes of 2, 3, 4, 5 and 6 mm diameter, and 
also to determine the mean of particle size. 

3.3.2. Feed analyses 

The feed samples reaching the laboratory were very finely ground. Nutrient analyses were 
conducted from these samples on the basis of Hungarian Standard series (MSZ   6830.) in the 
Central Laboratory of DE ATC. 

In analysing moisture content the samples were dried at 103±2 oC according to Hungarian 
Standard MSZ 6830/3 and the values were expressed in percent by weight. 

The amount of crude protein was determined with Kjel-Foss Automatic Nitrogen Analisator 
equipment. The ether extract content was determined by Soxleth extraction on the basis of 
Hungarian Standard MSZ 6830/6. The crude fibre content was determined on the basis of 
Hungarian Standard MSZ 6830/7. The amount of crude ashes was determined after cremation 
at 550 oC according to Hungarian Standard MSZ 6830/8 and it was expressed in percent by 
weight.
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3.3.3. Body weight studies 

In order to determine body weights and body weight gains individual weighing was con-
ducted on 30, 100, 120 and 156 days of age and also at slaughtering. Up to 100 days of age 
the precision of weighing was 0.1 kg while later it was 1 kg and the weighing was always 
done in the same part of the day. 

3.3.4. Analysis of slaughtering value 

The slaughtering value of the pigs involved in the experiment was determined at the slaugh-
terhouses in Debrecen, Nyíregyháza and Bakonszeg on the basis of back fat depth and carcass 
weight with a calculation method.  

On the basis of the carcass and the back fat depth on the top of shoulder and the lumbar area, 
the proportion of fat ratio was calculated with a function worked out in the Meat Research 
Institute (LENCSEPETI, 1973). 

The determination of lean meat percentage, lumbar area bacon 1, lumbar area bacon 2 and 
chop thickness was done by using a licensed ultrasonic device. Fat depth 1 (sz1) was meas-
ured 8 cm to the side from the vertebra line between lumbar vertebrae 3 and 4 on the left-hand 
side of the pig while fat depth 2 (sz2) and chop diameter (k2) were measured 6 cm to the side 
from the vertebra line between ribs 3 and 4. Fat depth and chop diameter were defined in mm. 
The calculation of the lean meat percentage was done according to the following formula: 

h = 56,333381–0,122854 x sz1–0,78612 x sz2 +0,006160 x (sz2)2 +0,237677x k2 

3.3.5. Gastric ulcer examinations 

101 piglets and 65 fattening pigs died during the experiments. 93 pigs were compulsorily 
slaughtered. On my request, during the post mortem examination oesophageal ulcer examina-
tion was carried out on each animal. On days 100 and 104 at the end of the piglets rearing 
period 126 while on day 170 at the end of fattening 90 (4th fattening experiment) and at the 
end of the fattening period 2654, a total of 3129 pig stomachs, the stomachs of 55.77 % of the 
pigs involved in the experiment, were examined. The diagnosis was always done by the same 
person, the chief veterinary surgeon of the Animal Health Institute in Debrecen 

In the examination of oesophageal ulcer pathological keratinisation (+), surface ulcer, i.e. de-
ficient mucosa (++) and serious profound ulcer (developed gastric ulcer) (+++) were sepa-
rated. In some cases scarry healed ulcer also occurred. 

3.3.6. Digestibility experiments 

The experiments were conducted on fattening pigs of 30, 40, 50, 60, 70 and 80 kg individual 
body weight each in 15 treatments (5 particle sizes x 3 different consistencies) on 3 barrows 
per treatment in individual metabolism-cages. In the course of experiments 7 day preliminary 
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and 5 day collection periods were set. In each period feed amounts matching the body weight 
were fed. The faeces and the urine were collected from each animal daily. 10 and 5 % samples 
were taken from the weighed and homogenised faeces and the urine and after preservation 
with 0.5 % formic acid they were stored in a refrigerator. The faeces and urine samples col-
lected over 5 days were again homogenised and samples were taken from them for laboratory 
analyses.

3.3.7. Faeces and urine analyses 

The raw composition analysis of the faeces was done according to Hungarian Standard MSZ 
6830 in a similar way to the one followed in determining the nutrient compositions of feed-
stuffs. Crude protein contents were determined from fresh samples while the other compo-
nents were determined after drying them at 80±2 oC. The determination of ether extact con-
tents differed from the method employed in analysing feedstuffs that the sample was boiled in 
3 n HCl before extraction. 

The N-content of the urine in the course of N-analyses was determined with Kjeldahl diges-
tion and than Parnass-Wagner distillation process. 

3.3.8. Statistical Analysis 

Means, standard deviations and CV % were calculated for the group means of the traits 
studied.
Analysis of variance were applied to compare the effects of : 

 – particle size (effect „a” ), 
 – feed consistency (effect „b” ) and 
 – sex ( effect „c” ). 

The traits analysed in the three-way analysis were:  

 – body weight at the beginning of the experiment, 
– daily gain, 
– slaughter loss, 
– fat ratio, 
– lean content, 
– digestibility of feed stuffs. 

The significant difference between treatment means were calculated by  

SzD5%= t5%  * 
r

HibaMQ*2  (SVÁB, 1981).     
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4. MAJOR CONCLUSIONS OF THE THESIS 

4.1. Results of the experiment with weaned piglets 

In the two experiments with piglets, feeding 0,80±0,1 mm average particle sized meal-
made in screen with 3 mm diameter hole-resulted in 2.2-10.8 % higher body weight gains 
than the other feeds with differing particle sizes, on the average of the dry, moistened meal 
and granulated consistencies. As a result pigs fed this feed had 1.5-8.3 % higher body 
weights on day 100 than pigs fed with particle sizes smaller or larger than 0.80±0.1 mm. In 
my experience small and big particle sized feeds meal and grinded with holes in screen of 
2 and 6 mm (0.53±0.06 and 1.41±0.17 mm), respectively, are equally disadvantageous for 
the animals, which is in agreement with PROKOPENKO and NOVIKOV (1977). 

When feeding dry meals feeds to the animals it is the one of 1.19±0.13 mm particle size, 
prepared with a hole size of 5 mm that is the most favourable. WU and FULLER’s (1974) 
and later ZABUTKO and CSALÜJ (1977) found that for suckling pigs 0.48-0.78 mm and 
for weaned pigs 0.86 mm particle sizes were more favourable than 1.2- and 1.43 mm parti-
cle sizes. ROYER (1999) recommends a finer particle size on the average, 0.3 mm. MO-
RIMOTO and HOSHINO (1967) and FEKETE et al. (1980, 1983a), however, claim that 
particle sizes of 1.0-1.4 mm are the optimal ones for weaned pigs, which coincides with 
my own results. 

When feeding granulated feeds to the animals I found that it is the one of 0.80±0.1 mm 
particle size, prepared with hole size of 3 mm that results in the highest (426-434 g) aver-
age daily gains. The pigs eating the finest (0.53 ± 0.06 mm) particle sized feed took the 
second place. In the case of feeds fed as dry meal the 0.53±0.06 mm particle size refers to 
a fine powder and this size brought about the weakest results, which conformed by the 
studies conducted by NIELSEN and INGVARTSEN (1999). Feeding granulated feeds 
brought about 13.0 % and 15.9 %. i.e. significantly higher, weight gains in pigs than dry 
meal and moistened meal did, respectively. My conclusion are also confirmed by 
QUEMERE et al. (1979), ERICKSON et al. (1980), and MIYAWAKI et al. (1996, 1998). I 
did not find a link between particle size and daily consumption, but there was a connection 
between particle size and feed-waste (dispersion, removal) to the disadvantage of finely 
grinded feed. Pigs consumed 4.7 % more granulated feed than dry meal, which is the result 
of popularity, savouriness and easier intake. According to the opinions of HEROLD 
(1977), as well as KAKUK and SCHMIDT (1988) piglets prefer granulated feeds. 

In the experiments on daily feed consumption 0.77 kg is 4.7 % of the body weight, which 
coincides with the 0.8 kg as 4.2 % of the body weight indicated by BEREK and HOLL 
(1978). By giving the animals moistened feed SKIBA et al. (2002) increased the feed in-
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take of piglets, body weight gain, however, was unfavourable and feed conversion re-
mained unchanged. BROOKS et al. (1996) however reported higher feed intakes and better 
body weight gains as a result of feeding animals moistened feed. 

Feed conversion in the two experiments was 1.88 and 2.26 kg, respectively, and the ex-
perimental average was 2.17 kg. BEREK and HOLL (1978) report a practically identical 
figure of 2.14 kg for piglets of similar age and according to BEREK (1978) this value can 
further be reduced by rationed feeding. 

Feed conversion was the best (2.09 kg) when medium-fine (1.00±0.10 mm) particle-sized 
feed, which was grinded through a hole of 4 mm diameter, was fed to the animals. Feeding 
0.80±0.10 and 1.19±0.13 mm particle sized feed, which was grinded through holes of 3 
and 5 mm diameters, respectively, deteriorated this result by 1.09 and 0.5%. PROKO-
PENKO and NOVIKOV (1977) found the best feed conversion when feeding 1.0-1.44 mm 
particle-sized feed, which was grinded through a screen with holes of 3.5-4.4 mm diame-
ters, thus reducing the optimal particle size to 0.3-0.4 mm. 

Using screen with either small or large hole diameters (2 and 6 mm), that is the corre-
sponding feeds of 0.53±0.06 and 1.41±0.17 mm particle sizes deteriorated feed conversion 
by about the same values of  9.5 and 8.7 %. Correspondingly, in the piglet experiments this 
feed increased costs of feed/kg gain in comparison to the medium particle sized (1.00±0.10 
mm) one, which was grinded using screen with hole of 4 mm diameter. 

The consistency of the feedstuffs had an even more significant effect on feed conversion 
ratio than particle size did. F/G of 2.02 kg experienced with the granulated feed was by 7.8 
and 13.7 % better than in the cases of dry meals and moistened meals, respectively. 
QUEMERE et al. (1979), and ERICKSON et al. (1980) also found that feeding granulate 
feeds to weaned piglets was more favourable than feeding dry meals form. 

4.2. Results of the experiment with growing-finishing pigs 

The results of the experiments indicate that grinding and the consistency of the feed had an 
effect on the efficiency of fattening. Namely, depending on the particle size the highest 
weigh gain was obtained throughout the whole fattening period when medium (1.00±0.10 
mm) particle-sized feed, which was grinded using screen with holes of 4 mm diameter, was 
fed to the animals. Using a screen with 2 mm hole diameter deteriorated feed conversion 
ratio by 7.2 %, while 3, 5 and 6 mm diameters decreased body weight gains ratio by 2.8-3-
3 %. Granulated feed was superior to dry meal and moistened meal by 3.7 and 3.35% re-
spectively. Barrows surpassed the body weight gain of sows by 4.8 %. 

As regards the total period from weaning till slaughtering it was also the feeding of me-
dium (1.00±0.10 mm) particle-sized feed that brought about the highest weight gain. The 
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smallest (0.53±0.06 mm) and the biggest (1.41±0.17 mm) particle sizes resulted in 3.8 and 
3.35 % weaker productions. According to THOMSON and HALE (1985) and FANTUZ et 
al. (1997) too small particle sizes are unfavourable for fattening pigs, which claim fully 
corresponds to my conclusion. In LAWRENCE et al.’s (1980), and FIEDLER’s (1981) ex-
periments, however, it was the smaller particle sized feeds, grinded, using screen  with hole 
of 2 and 3 mm that gave the best fattening performances. Similarly, ROYER (1999) rec-
ommended feed mixtures of 0.5 and 0.7 mm particle sizes for fattening pigs and breeding 
animals, respectively. KRACHT and SCHRÖDER (1973) claim that 2, 3, 4 and 5 mm, 
while LUCE (1970), POLIMANN et al. and MUIRHEAD (1986) say that small, medium 
and crushed particle sized feeds fed to pigs did not bring about dissimilar body weight 
gains. EVSZTAF’EVA and PAHNO (1979) indicate that the particle size range favourable 
for pigs is between 0.2 and 1.0 mm, which – in my opinion – is a wider than optimal range. 
In my experiments – breaking down the whole period into stages. Between 30 and 100 
days of age it was the smaller (0.80±0.1 mm), between 100 and 150 days it was the me-
dium (1.00±0.1 mm) and between 150 and 220 days it was the bigger (1.19±0.13 mm and 
1.41±0.17 mm) as well as average particle sizes that I found to be the best. As a conse-
quence optimal particle sizes, considered to be the best grow with age and body weight 
growth.

In my experiments granulated feed brought about 4.8 and 1.74 % better results than dry 
and moistened meal, respectively. Most of the authors such as CASTEELS et al. (1970), 
PIEPER (1971), KENDALL (1977), also say that feeding granulated feeds results in sig-
nificantly, - 6.6 %, 7-7.5 %, 8-10 %, respectively – higher body weight gains than feeding 
dry meal does, which claim is also supported by DARSSON (1981). CASTAING and 
LEUILLET (1977) and GROSJEAN et al. (1989) consider feeding granulated feeds and 
dry meal more favourable than feeding dry meal, which as illustrated above is also sup-
ported by my experiments. 

HARTROG and HUTTEN (1987) found that feeding granulated feeds brought about 
equally better results than feeding either dry or moistened meal, which finding corresponds 
to my experimental results. It is only BENNEWITZ et al (1975) that claim that feeding 
granulated feeds result in an approximately 2 % smaller body weight increase in compari-
son to feeding dry meal. 

THOMKE (1980), GROSJEAN et al. (1989), and MATON and DAELEMANS (1992) 
unanimously claim that feeding moistened feeds results in 4.3-10.0 % higher body weight 
gains than feeding dry meal does. At the same time STEINER et al. (1978), CSÓKA 
(1976) and KORNEGAY et al. (1981) did not find feeding moistened feeds more advanta-
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geous in comparison to feeding dry meal or granulated feeds, which confirm my claims re-
lating to the whole of the experimental period. 

Higher daily weight gains shorten growing-finishing time, production cycle becomes 
shorter, decreases production costs and makes the return of the expenses more favourable. 
When feeding medium (1.00±0.10 mm) particle sized feeds grinded using screen with hole 
of 4 mm diameter throughout the whole fattening period pigs reached the body weight of 
100 kg on 212.6 day of life, which period is 6-8 day shorter than in the case of the ones fat-
tened on the finest (0.53±0.06 mm) particle sized feed. When the pigs were fed granulated 
feeds they reached the slaughtering weight 6-8 and 5-7 day earlier when they were fed dry 
or moistened meal, respectively. BEST (1972) as well as NAGY and NÉMET (1985) 
found that feeding moistened feeds resulted in a shorter (by 0.5 day) fattening period in 
comparison to when they were fattened on dry meal. Gilts reached 100 kg of body weight 
in fattening than barrows did. 

When there is a same genotype and under the same environmental conditions the daily 
body weight gain primarily depends on the amount of daily feed intake. In agreement with 
the observations made by JIH-FANG et al. (1986) in my experiments the increase in the 
size of the particle - although to varying extents - increased (by 2.06-8.69 %) the daily feed 
intake. On the average of the four experiments I conducted, pigs consumed 2.22 kg of the 
dry and the moistened feeds while they consumed 3.6% more i.e. 2.3 kg of the granulated 
feed. Feeding granulated feeds also increased feed consumption by 3.2 % in KENDALL’s 
(1977) experiments whereas in BENNEWITZ et al.’s (1975) studies they decreased it by 
3.2 % in comparison with feeding dry meal. PIEPER (1971) found higher eating speed 
when feeding granulated feeds while WITTMANN (1983) experienced that speed was 
higher when moistened feed was given. 

In my experiments sows consumed 2.23 kg feed daily, while barrows ate 4.48 % more i.e. 
2.33 kg a day. WITTMANN and PAPP (1983) also highlight the more intensive activity 
and 20 % faster feed consumption of barrows. This is why keeping and feeding separately 
by sexes is justified in pig keeping. 

Feed conversion ratio was the most favourable in my experiments when holes in screen 3 
or 4 mm diameters were used. The smallest and the bigger than medium particle size im-
prove feed conversion by 4.0 and 2.2-2.7 % respectively. The opinions of researchers dif-
fer on this issue as well. In the experiments of THOMPSON and HALE (1985), and 
MUIRHEAD (1986) feeding big particle sized feeds worsen feed conversion by 7 %, 
whereas in the experiments of JIH-FANG et al. (1986) conversely, it was the small particle 
size that was the more favourable one. 
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As regards consistency the experiments with granulated feeds and moistened meal resulted 
in 2.3 and 1.0 % better feed conversion ratio, respectively, than dry meal. When feeding 
pigs granulated feeds BENNEWITZ et al. (1975), and KENDALL (1977) found that feed 
conversion was 3.6-9.4 % better than in the case of feeding dry meal. THOMKE (1980) 
and CHAE (2000) found 2-8 % better results when feeding moistened feeds. 

In the experiments I found that the particle size of the feed did not influence slaughtering 
losses while in comparison to feeding dry meal and granulated feeds feeding moistened 
feeds increased losses by 4.0-4.6 %. WITTMANN (1977) and THOMKE (1980) also came 
to similar conclusions. It is true that WITTMANN came to this conclusion when using 
moistening of 1:3, 1:4 and even 1:5 ratios and the 1:1 ratio moistening did not entail the 
same losses. The slaughtering losses of barrows were found to exceed those of gilts by 3.2 
%.

The value of the slaughtered pig is indicated, among other things, by the fat layer on the 
pig. In my experiments increasing the particle size from 0.80±0.10 mm to 1.41±0.10 mm 
decreased the fat ratio by 3.93 %. The feeding of dry and moistened feed resulted in identi-
cal fat ratios, increased by 2.1 relative percentage points when granulated feeds were fed. 
In my opinion increasing the particle size of the feed will decrease digestion and feed con-
version ratio while granulating increases them, as a result of which the fat ratio in the pig’s 
body will decrease or increase. STEIWE (1979) also reported weaker slaughtering values 
when pigs were fed granulated feeds. On the other hand, WITTMANN (1977) and 
THOOMKE (1980) obtained thinner fat layers and more favourable fat ratios when the 
pigs were fed moistened feeds, which I did not find in my experiments. Dry meal and 
granulated feed ratios adjusted to voluntary feed intake and 1:1 ratio moistening, similarly 
to higher ratio moistening, did not limit feed intake and consequently the fat ratio either. 
The increased fattening of barrows is indicated by their 5.18 relative percentage point fat 
ratio. BOS (1986) also found 9.9 % more fat in barrows than in gilts. 

Lean meat contents in pig carcasses represent inverse proportions to fat ratios. In all four 
experiments, disregarding the absolute value of lean meat percentage, increasing the parti-
cle size of the feedstuff entails an increase in the lean meat contents too. As regards consis-
tency it was the feeding of dry meal that resulted in the highest lean meat ratio while the 
lowest ratio was brought about by feeding a granulated feed. The differences between the 
treatments are significant in a number of cases. Considering the two sexes, on the average 
of the four experiments, the carcasses of barrows contain by an absolute value of 1.9 % and 
a relative value of 3.5 % (1.5 kg) less lean meat than those of gilts. In the first experiment 
the value of the relative difference was 5 % i.e. 2.16 kg lean meat. 
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4.3. Results of gastric ulcer studies 

The animal health effects of feed processing can be identified in weaned piglets as early as 
100 days of age. In my experiments there was an inverse relationship between the particle 
size of the feed and the occurrence of traumatic stomachs. Ulcer or lesions indicating ulcer 
occurred in 77.8 % of the pigs consuming the smallest particle sized 0.53±0.06 mm feed, 
which was grinden using screen with hole of the smallest diameter (2 mm). At the same 
time when feed was grinded using screen with a 6 mm hole the ratio of traumatic stomachs 
was only 27.8 %. 

Among the traumatic stomachs abnormal keratinisations decreased to 1/3, surface ulcer, 
went down to 1/2 and developed ulcer reduced to 1/4 when 1.41±0.17 mm average particle 
sized feed was fed instead of 0.53±0.06 mm particle size. PROKOPENKO and NOVIKOV 
(1977) and FEKETE et al. (1983a) also found when the smaller particle sized feed was fed 
the more serious stomach problems occurred. 47.6 % of the total pig population involved 
in the experiments and 45.5 % of the ones that died showed some kind of ulcer-like stom-
ach problem. 

In my experiments on piglets the feeding of dry meal or in granulated form hardly had any 
influence on the frequency of oesophageal ulcers (50.0 and 52.1 %). GAMLE and 
CHAMBERLAIN (1967) however, found more numerous and more serious ulcers in pigs 
when feeding them granulated feeds than when they were fed the same feed in the form of 
dry meal. 

In my experiments the feeding of moistened meal did not confirm SZABÓ’s (1984) unfa-
vourable conclusions as in this case I also found 26.6 % fewer traumatic stomachs than in 
the case of feeding dry meal. 

In the experiment with growing-fattening pigs increasing the particle size from 0.53±0.06
mm to 1.41±0.17 mm decreased the occurrences of stomach damage by 28.3 %. Increasing 
the particle size from 0.53±0.06 mm to 1.41±0.17 mm decreased the frequency of surface 
ulcers and developed ulcers by 65.3 % and 123.7 relative percentage points, respectively, 
while it did not decrease the frequency of abnormal keratinisation. The unanimous opinion 
of PETTERSSON and BJÖRKLUND (1976), as well as KOVÁCS (1984) is that the de-
velopment of stomach ulcer is in inverse proportion to the particle size of the feedstuff. 
MUIRHEAD (1984) considers too finely ground maize meal to be expressly ulcerogenic. 
Others, such as LAWRENCE et al. (1980) found 1.98 and 4.1 mm particle sizes and 
FIEDLER (1981) found feedstuffs grinden using screen with hole of 3 or 6 mm diameters 
to have identical effects on the development of ulcer. 
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In my experiments feeding moistened or granulated feeds decreased the frequency of gas-
tric ulcer in growing-fattening pigs by 13.3 and 11.3 % respectively, in comparison to dry 
feeds. My conclusions are in harmony with the conclusions of KOVÁCS (1974) and 
WONDRA et al. (1995). In the experiments done by BENNEWITZ et al. (1973) however, 
granulation did not influence the health status of the stomach. 

Side by side with several other factors SZABÓ (1984) considers moistening a factor that 
causes gastric ulcer as the liquid stomach content makes the animal prone to the disease. 
KAKUK and SCHMIDT (1988) consider the feeding of finely grinded dry meal or granu-
lated feeds, the lack of crude fibres, a factor that makes the animal prone to the disease due 
to the fact that starch will break down in the stomach more quickly, whereas moistening 
creates a more homogeneous stomach content and the hydrochloric acid in the stomach 
impedes the microbial breaking up of carbohydrates decreases the danger of ulcer devel-
opment. 

In my experiments the fewest number of diseases occurred at a 1:1 ratio moistening. The 
same amount of moisture as that of the dry matter, which at the maximum contains 2.7-3.0 
kg water, deemed necessary for 1 kg dry matter by HEROLD (1977) together with the 
drinking water cannot create a too watery consistency in the stomach and at the same time 
it impedes the microbial breaking up of carbohydrates. 

The extent grain is crushed, the ratio of average and finely powdered parts, the fibre con-
tent of the feed, the consistency of the feed mix and other disturbing environmental factors, 
the so called stress factors also play their parts in the development of gastric ulcer. Over 
the past decade a number of Helicobacter strains have been isolated in the pig stomach and 
99.5 % of the isolated types are identical to the ones also found in the human stomach. Ac-
cording to the studies by SZEREDI et al (2005) Helicobacter infections do not play an im-
portant part in the development of gastric ulcer but they may be a factor that contributes to 
the pathological changes in the stomach of the pig. 

56.9 % of the pigs that died and 80.6 % of the ones that were slaughtered compulsorily 
demonstrated some degree of gastric ulcer. KOVÁCS (1974) found gastric ulcer in 75 and 
56 % of the animals that died or were slaughtered compulsorily, respectively. BOKORI 
and TAMÁS (1981) found healthy mycoderms in only 7.2 % of the pig stomachs they ex-
amined and found a serious form of the disease in 49.1 %. According to FEKETE (1978) 
also, 80-90 % of certain pig stocks suffer from the damage of digestive mycoderm and 20-
30 % of the latter suffer from developed gastric ulcer too. At this level of morbidity 
KOVÁCS (1974) recommends mixing 3-5 mg/kg thiamine in the feedstuff, while TAMÁS 
(1984) proposes the application of 0.1-0.2 g/kg vitamin U. Let me note here that in my ex-
periments the pigs were given feeds complemented with vitamin U from 2-3 weeks of age 
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till slaughtering. Despite this medication symptoms of ulcer were found in 66.2 % of the 
pig stomachs out of which 31.57 % was pathological keratinisation in the oesophagus, 
23.51% was surface ulcer and 11 % fully developed ulcer. In these experiments the body 
weight gain of the pigs that developed ulcer was 16.2 % weaker and their fattening periods 
were 19.4 % longer than those of their healthy peers. Considering the whole stock a de-
crease of 7-8 % in body weight gains increases the fattening period by 8-10 %. The feed 
conversion ratio of pigs with traumatic stomachs is 19.3 % worse and that of the whole 
stock becomes 10 % worse through gastric ulcer. This factor alone greatly decreases the 
profitability of the industry. 

4.4. Results of the digestibility experiments 

On the basis of the digestibility experiments I concluded that the digestion of crude pro-
tein, nitrogen-free extractable material, organic matter and dry matter do not differ signifi-
cantly when pigs are given growing I and II concentrates, i.e. in the case of smaller (30-50 
kg) and heavier (60-80 kg) pigs there is no significant difference. The digestibility of ether 
extract and crude fibre concentrates was almost identically favourable at 9.37 and 9.69 % 
respectively. 

In their experiment BABINSZKY and GUNDEL (1978) found that with pigs of smaller 
body weight the digestion coefficient of crude protein and ether extract while with those of 
heavier body weight that of crude fibre, nitrogen-free extractable matter and total dry mat-
ter was higher.

Increasing the particle size of the feed from 0.53±0.06 mm 1.41±0.17 mm the digestibility 
coefficients of crude protein, ether extract, nitrogen-free extractable matter, organic matter 
and dry matter systematically and in a number of cases significantly decreased when feed-
ing either growing I or II concentrates. My results coincide with the references found in the 
technical literature and so e.g. in the experiments of WONDRA et al. (1995), and LEE et 
al. (2001) the utilisation of nutrients increased proportionately to the fineness of grinding 
while in LAWRENCE’s (1978) investigations it was the best in the case of finely grinded 
feeds.

ROTH and KIRCHGESSNER (1984) also found the digestibility of fine particle-sized 
meal 5 % better than that of either the medium or coarse particle sized one. According to 
NIELSEN–INGVARTSEN (2000) increasing the particle size of the feed by 0.1 mm will 
decrease the digestibility energy and protein by 0.6-0.8 unit. With the exception of wheat 
and rye, which become starchy-gummy easily HEROLD (1977) also recommends the fine 
grinding of grain as this will increase digestibility by 8-12 % in comparison with coarse 
meal. At the same time he mentions that too fine particle size will not result in improved 
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digestibility in comparison to the medium-fine (1-2 mm) meal, which is confirmed by 
KAKUK and SCHMIDT (1988) too. For this reason PROKOPENKO and NOVIKOV 
(1977) find it important to define the particle sizes of feed mixes for animals of different 
breeds and ages from both a biological and a technological point of view. 

The consistency of the feed also has an effect on the digestibility of the feedstuff. The di-
gestibility of crude protein was more favourable in pigs when the feed was granulated 
while older pigs digested it more favourably in the form of moistened meal. As regards 
ether extract it was the granulation that ensured the most favourable digestibility in the 
case of both concentrate. The digestibility of crude fibre was found better in younger pigs 
when feeding them moistened feed while in the older ones it was dry meal that brought 
better results and granulation proved to be the least advantageous. In the experiments of 
ANGELOVA and DZSAROVA (1973) granulation decreased the digestibility of crude fi-
bre by 6.05 and 10.43 %. In the case of growing I and II concentrates the digestibility of 
nitrogen-free extractable matter, organic matter and dry matter was the best when fed as 
dry groats and granulation brought the weakest result. 

QUEMERE et al. (1979) and AVRAMENKO et al (1984) mention a better utilisation of 
granulated feed mixes than that of meal feeds. My experiments confirm this claiming the 
cases of ether extract and crude protein. In his experiments SCHULZ (1967) compared the 
digestibility of finely grinded, granulated and crumby feedstuffs and concluded that the 
“repeated treatments” improved the digestibility of protein, fat and organic matter signifi-
cantly. PALIEV et al. (1972) reported that with the exception of fat the digestibility of 
trients decreased under the influence of granulation. AUMAITRE et al. (1977) and 
SKOCH et al. (1983) also mention the decrease of the digestibility of granulated concen-
trate. 

KOVÁCS (1964) found that when feeding dry feed and 1:1 diluted moistened feed from 
self-feeders all the organic matters were digested to the same extent. BABINSZKY and 
GUNDEL (1978) did not find any decreases in the digestion of nutrients up to a dilution 
ratio of 1:3. According to ROTH and KIRCHGESSNER (1984), however, the feeding of 
wetfeeds decreases digestibility by 1.5%. 

When feeding growing I concentrate in my experiments only the digestibility of crude pro-
tein decreased with the growth of the body weight to 30-50 kg and that of the other nutri-
ents improved. When feeding growing II concentrate the digestibility of ether extract and 
nitrogen free extractable matter improved with the growth of the body weight between 60 
and 80 kg, the digestibility of crude fibre remained unchanged and the utilisation of crude 
protein, organic matter and dry matter became worse. 
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The nitrogen retention, utilization of crude protein and digestible crude protein was signifi-
cantly better when feeding medium particle sized (1.00±0.11 mm) feeds than in the cases 
of feeding either the smallest (0.53±0.06 mm) or the largest (1.41±0.17 mm) particle sized 
growing I and II concentrates. 

What concerns consistency, in my experiments I found that the highest nitrogen retention 
and the best utilization of crude protein and digestible crude protein occurred when the 
animals were given granulated feeds. With the increase of body weight nitrogen retention 
increased in the case of either concentrate. In the experiments conducted by BABINSZKY 
and GUNDEL (1978) when feeding dry feeds the body weight gain increased nitrogen re-
tention and the same was found in pigs of 25-60 kg live weight when the feed was mois-
tened up to the ratio of 1:3. 
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5. NEW SCIENTIFIC RESULTS 

The extent of crushing, the consistency (preparation) and particle size of concentrates 
has an effect on the production and health status of pigs of different ages and body 
weights. It is the feedstuffs of different particle sizes that enable pigs of different ages 
to reach higher performances. The optimal utilisation is defined by the appropriate par-
ticle size. 

It is smaller than medium particle sized granulated feed (0.80±0.10 mm) that enables 
weaned pigs to reach the highest body weight gains and the most favourable feed con-
version.

Too finely (053±0.06 mm) pulverised feeds can be fed only in a granulated form 
whereas coarser particle sized (1.19±0.13 mm) ones can be fed in a gritty form. When 
feeding moistened feeds to the animals the particle size has a smaller effect on the body 
weight gain. Due to the less favourable specific indicators weaned piglets should not be 
fed moistened feeds. Granulating the feed will moderate but will not wholly offset the 
unfavourable effects of either too big or too small particle sizes on the feed conversion 
ratio.

The gastric ulcer producing effect of feed preparation can be displayed in pigs of 100 
days of age already. The total number of gastric ulcers can be decreased to ¼ if pigs are 
fed coarser (1.41±0.17 mm) particle sized feeds instead of finely (0.53±0.06 mm) 
crushed ones. 

The particle size and consistency found to be the most favourable will change with 
time. In the first stage of fattening it is the feeding of medium particle sized (1.00±0.11 
mm) granules while in the finishing stage it is the coarser particle sized (1.19±0.13 and 
1.41±0.17 mm) granules concentrate that enables pigs to reach the highest perform-
ance. With the increases of the age and the body weight the particle size considered to 
be optimal also increases. 

As regards the ratio of fat and meat the feeding of the coarser (1.41±0.17 mm) particle 
sized feed is recommended as it decreases the incorporation of fat and increases the 
meat ratio as well as improves the slaughtering value of the pig 

The occurrence of oesophageal ulcer in fattening pigs is greatly influenced by the par-
ticle size and the consistency of feeds. When increasing the average particle size of the 
feed from 0.53±0.06 mm to 1.00±0.11 or 1.41±0.17 mm the frequency of the occur-
rence of gastric ulcer decreases from 81.31 % to 62.74 and 58.33 %. Feeding a feed-
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stuff diluted to 1:1 ratio decreases and feeding a granulated feed increases to the same 
extent the frequency of gastric ulcers in comparison to the situation when dry granules 
are fed. Gastric ulcer could be diagnosed in two thirds of pigs. 

The body weight gain of pigs with traumatic stomachs lags behind healthy ones by 
16.2 % and their specific feed utilisation and fattening period is also worse than those 
of the healthy one by almost 20 %, which alone can decide the profitability of the in-
dustry.

The conversion ratio of the nutrients in feedstuffs is most favourable with the small 
particle sized (0.53±0.06 mm) feed mixes. With the increase (to 1.41±0.17 mm) of the 
particle size the feed conversion ratio will decrease. At younger ages the digestibility 
coefficients, with the exception of protein, will increase together with the increase in 
the body weight. 

Nitrogen retention and protein conversion improve with the increase in the particle size 
of the feed and is the most favourable when feeding medium particle sized granulated 
feeds.

The utility of fat decreased by 8.6 % in growing pigs (60-80 kg) given growing feed II., 
the utility of fiber increased by 9.7% compared to pigs (30-50 kg) fed with growing 
feed II. 

The N-retention, the digestibility of crude protein and the digestible crude protein 
increased with the increase of particle size till the medium size (1.00±0.11 mm) then 
remained stable in both growing feed and age groups. 

The growing pigs fed with growing feed II. increased their N-retention (by 25.6%9, 
and decreased their protein digestibility (by 13%) compared to pigs fed with growing 
feed II.

With increasing body weight (betwen 30 and 80 kg), the N-retention significantly 
(P<0.05) decreased, while the digestibility of crude protein decreased. 

The highest N-retention and the favourable crude and digestible protein digestibility 
occured in both smaller (30-50 kg) and larger (50-80 kg) groups fed with granulated 
feeding.
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6. RESULTS THAT MAY BE USED IN PRACTICE 

1. The cost and performance-wise most favourable feed processing in pig nutrition can 
only be choosen by considering the optimal particle size and consistency as well as 
body weight simultaneously. 

2. It is expedient to using screen with 3 mm diameter and then granulate to a hard consis-
tency the grain components of feeds for suckling pigs and weaned pigs. This can en-
sure the highest body weight gains, pre-fattening body weight, the most favourable 
feed conversion and the smallest specific feed cost. If it is impossible to granulate the 
feed, medium sized meal concentrates, grinded using screen with holes of 5 mm di-
ameter are to be fed. Moistened feeds are not recommended for feeding weaned pigs. 

3. From about 100 days to about 140-150 days of age it is expedient to feed concentrates 
made from moderately fine particle sized components, grinded using screen with holes 
of 4 mm diameter. This will ensure the highest body weight gain and at the same time 
effectively reduces the risk of oesophageal ulcer. 

4. In the finishing phase of the fattening period it is the feeding of coarser particle sized 
concentrates, grinded using screen with holes of 6 mm diameter that ensures the high-
est body weight gains, the best fat ratio and the necessarily healthy status of the diges-
tive tract. As regards feed conversion and feed costs, however, it is the somewhat finer 
particle sized concentrate, grinded using screen with holes of 4 mm diameter that can 
be considered more favourable. 

5. In pigs of between  30 and 80 kg body weight the utilisation of the nutrients is the best 
when they are given small (0.53 ±0.06 mm) particle sized feeds. For reasons of more 
favourable production indicators, higher nitrogen retention and better protein conver-
sion it is expedient to give fattening pigs medium (1.00 ± 0.11 mm) or even coarser 
(1.19 ± 0.13 and 1.41 ± 0.17 mm) particle sized feeds. 



23

7. LIST OF PUBLICATIONS 

Scientific publications in foreign languages

1. HEROLD I. - SZABÓ P. (1993): Feed value of bitter lupine made free from alkaloid 
in swine. World Review of Animal Production. Roma, 28.k. 2.sz. 44-54.p. 

2. Z. GY RI – B. KOVÁCS – P. DANIELS – P. SZABÓ – C. PHILLIPS (2003): 
Cadmium and lead in Hungarian porcine products and tissues. School of Vet-
erinary Science, University of Queensland, Gatton 4343, QLD, Australia. 

3. Z. GYÕRI – B. KOVÁCS – P. DANIELS – P. SZABO – C. PHILLIPS. (2005): 
Cadmium and lead in Hungarian porcine products and tissues. Journal of the 
Science of Food and Agriculture Volume 85, Issue 6, 1049-1054.p. 

Revised scientific publications in Hungarian

4. HEROLD I. – SZABÓ P. – CSERNUS I.– KOVÁTS K.– KOCH GY.– ILOSVAY Á. 
(1983): A takarmányok bentonit-kiegészítésének hatása a sertés termelésére, 
takarmányértékesítésére és vágási min ségére. Állattenyésztés és Takarmányo-
zás, 32.k. 2.sz. 135-139.p. 

5. HEROLD I. – SZABÓ P. – KOVÁTS K. –MOLNÁR Z. – FARAGÓ J. (1984): Egyes 
hozamnövel -szerek hatása a sertés termelésére és takarmányértékesítésére. 
Állattenyésztés és Takarmányozás. Budapest, 33.k. 5.sz. 445-452.p. 

6. KANYÓ L. – SZABÓ P. – HEROLD I. (1985): A takarmány lecitin-kiegészítésének 
hatása a malacnevelési eredményekre. Állattenyésztés és Takarmányozás. Bu-
dapest, 34.k. 4.sz. 313-320.p. 

7. KANYÓ L. – SZABÓ P. –HEROLD I. (1985): Növényolajipari napraforgó-lecitin 
felhasználása a kocák és malacaik takarmányának kiegészítésére. Állattenyész-
tés és Takarmányozás. Budapest, 34.k. 5.sz. 439-447.p. 

8. SZABÓ P. (1988): A keveréktakarmány konzisztenciájának hatása a sertéshízlalási 
eredményekre. Állattenyésztés és Takarmányozás. 37.k. 1.sz. 39-47.p. 

9. SZABÓ P. (1988): A malacnevelés eredményei a takarmány-el készítést l függ en.
Állattenyésztés és Takarmányozás. 37. évf. 5.sz. 401-408.p. 

10. SZABÓ P. (1995): A sertés legeltetése. in: Legel - és gyepgazdálkodás Szerk. 
Vinczeffy I. Mez gazda Kiadó, Budapest. 266-270.p. 

11. DÁNIEL P.– GY RI Z.– SZABÓ P.– KOVÁCS B.– PROKISCH J. (1998):  
A sertések ásványianyag ellátottságával összefügg  vizsgálatok. I. Abrakta-
karmányok ásványianyag-tartalma. Állattenyésztés és Takarmányozás. 47. évf. 
275-284.p.



24

12. SZABÓ P. – FARKAS T. (2002): A különböz  genotípusú sertésekb l származó 
zsírok zsírsavösszetétele. Génmeg rzés; Kutatási eredmények régi háziállatfaj-
ták értékeir l. Tudományos ülés. Debrecen, 49-61.p. 

13. GUNDEL J.– HERMÁN INÉ– SZELÉNYINÉ GALÁNTAI M.– ÁCS T.– 
RÉGIUSNÉ M CSÉNI Á.–BOROSNÉ GY RI A. – LUGASI A. – CSAPÓ J. 
– SZABÓ P.–BODÓ I. (2005): A takarmányozás hatása magyar nagyfehér x 
magyar lapály és sz ke mangalica sertések hizlalási teljesítményére. 1. közle-
mény: A takarmányozás hatása a különböz  él súlyban vágott sertések hizlalá-
si teljesítményére és vágott-árujának min ségére. Állattenyésztés és Takarmá-
nyozás. 54. 6. 567-580.p. 

14. RADNÓCZY L.–ZSOLNAY A.–FÉSÜS L. –SZABÓ P. (2006): DNS mikroszatellit 
vizsgálat a mangalica sertésfajtákban. Génmeg rzés. Hagyományos háziállat-
fajták genetikai és gazdasági értékének tudományos feltárása. Debrecen. 56-
60.p.

15. FARKAS T. – SZABÓ P. (2006): A mangalica három fajtájának vérzsírsav összeté-
tele és aránya. Génmeg rzés. Hagyományos háziállatfajták genetikai és gazda-
sági értékének tudományos feltárása. Debrecen. 244-246.p. 

16. GUNDEL J.– HERMÁN INÉ – SZELÉNYINÉ GALÁNTAI M. – ÁCS T. - 
RÉGIUSNÉ M CSÉNI Á.– BOROSNÉ GY RI A.–LUGASI A.– CSAPÓ J.- 
SZABÓ P.–MIHÓK S.–BODÓ I.–VADÁNÉ KOVÁCS M. (2006): A takar-
mányozás hatása magyar nagyfehér x magyar lapály és sz ke mangalica serté-
sek hizlalási teljesítményére. 2. közlemény: Takarmányozás hatása az eltér
él súlyban vágott sertések zsírjának zsírsav-összetételére. Állattenyésztés és 
Takarmányozás. 55. 1. 73-90.p. 

17. SZABÓ P. (2006): A mangalica reneszánsza. Állattenyésztés és Takarmányozás. 55. 
3. 203-216.p. 

18. SZABÓ P. (2006): A mangalica és más genotípusú sertések egyes szöveteinek zsír-
savösszetétele. Állattenyésztés és Takarmányozás. 55. 3. 293-311.p. 

Conferences in foreign languages

19. SZABÓ P. (1987): Influence of the making of concentrats (crushing, granulating, 
moistening) on feeding results in pigs. EAAP 38. konferenciája. Lisszabon, 1. 
5.k. 35.p. N5. 35. 482.p. 

20. SZABÓ P. - HEROLD I. - RAAFAT M. - BAJMÓCZI E. (1989): Effect of method of 
feed preparation on the performance and bealth of pigs. Európai Állattenyész-
t k Szövetségének 40. konferenciája, Dublin. 

21. SZABÓ P. - HEROLD I. - V. KOTA M. - RAAFAT M. (1989): Effect of preparation 
on the digestion and absorption of the nutrients of fodders in pig. Európai Ál-
lattenyészt k Szövetségének 40. konferenciája, Dublin. 

22. HEROLD I. –SZABÓ P. –WLADIMÍR J. (1990): Aminosaureversorgung von 
verschiedenen niveaus bei Schweinen. 41st. Animal Meeting of EAAP. 
Toulouse, vol.II. P4.13. 348-349.p. 



25

23. HEROLD I. –SZABÓ P. –KOVÁTS K. – MS. WLADIMÍR É. PAP (1990): 
Ölkürbis-Ertraktionsschrol für früh-abgesetzte Ferkel. 41st. Animal Meeting of 
EAAP. Toulouse, vol.II. P4. 15. 352-353.p. 

24. SZABÓ P. – HEROLD I. (1991): Nutritíve value of alkaloid-free lupin in pigs. Euró-
pai Állattenyészt k Szövetségének 42. konferenciája. Berlin, szept. 8-12. 
N228. 377.p. 

25. SZABÓ P. – HEROLD I. (1992): Using different species of Amaranthus in 
supplementing feed rations for breeding sows. 43. Annual Meeting of the 
EAAP. Madrid, 14-17 Sept. P. IIa. 17. sz. 430.p. 

26. SZABÓ P. – BENEDEK Á. – KOTA M. – GY RI Z. (1993): The feeding value of 
Cultivated Amaranthus and Chenopodium Species an Hybrids in Foraging. 
Third International Congress on Amino Acids Vienna, august 23-27th, 5. évf. 
1. sz. 182.p. 

27. SZABÓ P. – HEROLD I. (1995): Using Aminoferm for Supplementing Feeds for 
Fattening Pigs. Európai Állattenyészt k Szövetségének 46. ülése. Prága, szept. 
2-8. 315.p. 

28. SZABÓ P. – HEROLD I. (1995): Use of Extrudate Basic Materials in Feeds for 
Weaned Pigs. Európai Állattenyészt k Szövetségének 46. ülése. Prága, szept. 
2-8.

29. SZABÓ P. – SZABÓ M. (1996): Experiences with Using High Lysine Content 
Aminoferm Supplements in Feeds for Pigs. Európai Állattenyészt k Szövetsé-
gének 47. ülése. Lillehammer, Norway, aug. 25-29. 247.p. 

30. SZABÓ P. – GY RI Z. – SZABÓ M. (1996): Effect of Cadmium and Lead 
Supplementetion on the Reproduction Potential of Pigs. Európai Állattenyész-
t k Szövetségének 47. ülése. Lillehammer, Norway, aug. 25-29. 335.p. 

31. SZABÓ P. – KOMLÓSI I. (1997): The use of rape meal in pig feedstuff. EAAP 48th

Annual Meeting, Vienna. 358.p. 

32. SZABÓ P. (1998): Utilization of mangalitzas nowadays. International Conference. 
On conservation of endangered autochthonous animal breeds of danubian 
countries. Budapest, 26-28 May. 111-118.p. 

33. SZABÓ P. (2001): Achievements in Mangalica crossbreeding.  Save-Dagene 
International Meeting of Mangalica Breeders. Budapest.  22-39.p. 

34. SZABÓ P.– FARKAS T. (2001): Fatty acid composition of the fat in different pig 
genotypes. EAAP 52nd Annual Meeting, Budapest, 303.p. 

35. SZABÓ P.– HÁRSFALVI J. (2001): Cholesterol, HDL-cholesterol and triglyceride 
content in the blood of different breeds of pigs. EAAP 52nd Annual Meeting, 
Budapest, 304.p. 



26

36. I. BODÓ – I. KOMLÓSI – S. MIHÓK – P. SZABÓ – A. JÁVOR – B. BÉRI 
(2002):Genetic resources and their management in Hungary. 7th World Con-
gress on Genetics Applied to Livestock Production, August 19-23. Montpellier, 
France. p. 569-572. (IF:0,5) 

37. GUNDEL J. – HERMÁN A. Ms. – KIRÁLY A. – RÉGIUS Á. Ms. – SZABÓ P. – 
BODÓ I. – MIHÓK S. (2003): Effect of genotype and feeding on parameters 
of fattening, slaughter and meat quality of pig slaughtered at 130 kg. EAAP 
54th Ann. Meeting, Book of Abstact, No. 9. Roma, Italy, NP6.16, 162. 

Conferences in Hungarian

38. HEROLD I. – SZABÓ P. (1982): A bentonit, mint ásványi takarmány-kiegészít
anyag hatása a sertés termelésére és takarmányértékesítésére. 24. Georgikon 
Napok 1982. aug. 22-24. Keszthely. 289-292.p. 

39. SZABÓ P. – MOLNÁR I. (1982): A zeolit felhasználásának lehet sége a tenyész- és 
hízósertések takarmány-kiegészítésére. Hazai természetes zeolitok kutatása és 
felhasználása. Tudományos ülésszak. Veszprém. Akadémiai Bizottság, 281-
285.p.

40. SZABÓ P. (1982): Tartástechnológiai tényez k hatása a hízósertések viselkedésére és 
termelésére. Tessedik Sámuel Tiszántúli Mez gazdasági Tudományos Nap. 
1982. április 8. Debrecen. 

41. KISS I. – SZABÓ P. (1986): A vad- és domesztikált sertés vágási paramétereinek 
összehasonlítása. Tessedik Sámuel Tiszántúli Mez gazdasági Tudományos 
Napok. Debrecen, 76.p. 

42. SZABÓ P. (1986): KA-HYB vonalak teljesítményének értékelése. Tessedik Sámuel 
Tiszántúli Mez gazdasági Tudományos Napok. Debrecen, 72.p. 

43. SZABÓ P. – M. RAAFAT (1986): A keveréktakarmány el készítésének hatása a ser-
téshízlalás eredményességére. Tessedik Sámuel Tiszántúli Mez gazdasági Tu-
dományos Napok. Debrecen, 85.p. 

44. SZABÓ P. (1988): A takarmány-el készítés hatása a táplálóanyagok emésztésére és 
felszívódására sertésben. Az állattenyésztés legújabb kutatási eredményei 
(1986-87), Gödöll , 75.p. 

45. SZABÓ P. (1988): Választott malacok és hízósertések oesophageális gyomorfekély-
ének el fordulása a takarmány-el készítést l függ en. Az állattenyésztés leg-
újabb kutatási eredményei (1986-87). Gödöll , 16. 76.p. 

46. SZABÓ P. (1988): A takarmány-el készítés hatása a malacnevelés és a sertéshízlalás 
eredményeire. Az állattenyésztés legújabb kutatási eredményei (1986-87). Gö-
döll , 1988. június 16. 77.p. 

47. SZABÓ P. (1990): A takarmány-el készítés, mint a hatékonyság növelésének eszköze 
a malacnevelésben és a sertéshízlalásban. VIII. Tessedik Sámuel Tiszántúli 
Mez gazdasági Tudományos Napok. Debrecen, 88-89.p. 



27

48. SZABÓ P. (1990): Az oesophagealis gyomorfekély okozta termeléscsökkenés a ser-
téshízlalásban. VIII. Tessedik Sámuel Tiszántúli Mez gazdasági Tudományos 
Napok. Debrecen, 129-130.p. 

49. SZABÓ P. (1990): Változik-e az életkorral a sertés takarmány-el készítéssel szembe-
ni igénye. VIII. Tessedik Sámuel Tiszántúli Mez gazdasági Tudományos Na-
pok. Debrecen, 131-132.p. 

50. SZABÓ P. – HEROLD I. (1990): Az alkaloida-mentesített csillagfürt takarmányérté-
ke sertésekben. Tud. emlékülés Csukás Zoltán születésének 90. évfordulójára. 
Állattenyésztési Tudományos Napok Debrecenben, 2. 60-67.p. 

51. SZABÓ P. – HEROLD I. - WLADIMÍR J. (1990): Az aminosav-ellátás szintjének be-
folyása a sertéstermelési eredményekre. Tud. emlékülés Csukás Zoltán születé-
sének 90. évfordulójára. Állattenyésztési Tudományos Napok Debrecenben, 2.  
164 - 169.p. 

52. SZABÓ P. (1992): Sertéstartás legel n. Debreceni Gyepgazdálkodási Napok 10. Le-
geltetéses állattartás. Tudományos és termelési tanácskozás. Debrecen, 209-
214.p.

53. SZABÓ P. (1992): A sertések legeltetése. Természetes állattartás. Tudományos és 
termelési tanácskozás. Debrecen, 309-316.p. 

54. SZABÓ P. (1993): Tömegtakarmányok újszer  felhasználása a sertéstartó üzemekben 
és farmgazdaságokban. Jubileumi Tudományos Szimpózium. Debrecen, 412-
413.p.

55. SZABÓ P. (1993): El nyök a sertés legeltetésében. Természetes Állattartás 3. Tudo-
mányos és Termelési Tanácskozás. Mosonmagyaróvár. 185-190.p. 

56. SZABÓ P. (1993): A sertés legeltetése. Debreceni Gyepgazdálkodási Napok 11. Le-
geltetéses állattartás. Tudományos és Termelési Tanácskozás. Debrecen. 239-
246.p.

57. SZABÓ P. (1994): A takarmány-el készítés hatása a sertés egészségi állapotára és 
termelésére. DATE Állattenyésztési Napok. Nemzetközi Sertéstenyésztési Ta-
nácskozás. Debrecen, 2. k. 127-146.p. 

58. HEROLD I. – SZABÓ P. (1994): Újabb sertéstakarmányozási kutatásaink gyakorlat-
nak ajánlható eredményei. DATE Állattenyésztési Napok. Nemzetközi Sertés-
tenyésztési Tanácskozás. Debrecen, 1.k. 193-202.p. 

59. SZABÓ P. – HEROLD I. (1995): Extrudált alapanyagok alkalmazása a választott ma-
lacok takarmányában. Tiszántúli Mez gazdasági Napok. "A Debreceni Agrár-
tudományi Egyetem a Tiszántúl Mez gazdaságáért" Hódmez vásárhely. 1.k. 
220-221.p.

60. SZABÓ P. – HEROLD I. (1995): Az aminoferm felhasználása hízósertések takarmá-
nyának kiegészítésére. Tiszántúli Mez gazdasági Napok. "A Debreceni Agrár-
tudományi Egyetem a Tiszántúl Mez gazdaságáért" Hódmez vásárhely. 2.k. 
388-389.p.



28

61. SZABÓ P. (1995): A sertéstakarmányozás hatékonyságának javítása. 37. Georgikon 
Napok Keszthely. A fenntartható fejl dés id szer  kérdései a mez gazdaság-
ban I. kötet. Keszthely, 272-277.p. 

62. SZABÓ P. (1995): A sertéstakarmányozás hatékonyságának javítása. 37. Georgikon 
Napok Keszthely. A fenntartható fejl dés id szer  kérdései a mez gazdaság-
ban I. kötet. Keszthely, 272-277.p. 

63. SZABÓ P. – HEROLD I. (1995): Extrudált alapanyagok alkalmazása a választott ma-
lacok takarmányában. Tiszántúli Mez gazdasági Napok. "A Debreceni Agrár-
tudományi Egyetem a Tiszántúl Mez gazdaságáért" Hódmez vásárhely. 1.k. 
220-221.p.

64. DÁNIEL P. – GY RI Z. – SZABÓ P. – KOVÁCS B. – PROKISCH J. (1996): Vágó-
hídi sertéshús minták elemtartalmának vizsgálata. XI. Élelmiszer Min ségel-
len rzési Tudományos Konferencia, Budapest. MKE Kiadványkötet. 29.p. 

65. SZABÓ P. (1996): A sertéslegeltetés el nyei. Debreceni Gyepgazdálkodási Napok 
13. Gyepgazdálkodási Szakülés. Debrecen, 113-114.p. 

66. SZABÓ P. (1997): Sertéslegeltetés. Debreceni Gyepgazdálkodási Napok 14. 
Legeltetéses állattartás. Debrecen. 95-98.p. 

67. VILÁGOSI J.– SZABÓ P. (1999): Mocsaras területek mangalicával történ  legelte-
tése. Debreceni Gyepgazdálkodási Napok 15. Agroökológia–Gyep–
Vidékfejlesztés. Debrecen, 41-46.p. 

68. SZABÓ P. (1999): „Régi új” lehet ségek a sertéstartásban. Debreceni Gyepgazdál-
kodási Napok 15. Agroökológia–Gyep–Vidékfejlesztés. Debrecen, 183-186.p. 

69. SZABÓ P. (1999): A termékb vítés alternatív lehet ségei shonos és honosult ser-
tésfajtákkal. Tiszántúli Mez gazdasági Tudományos Napok. Debrecen, 125-
131.p.

70. SZABÓ P. (2000): A fajta és az ivar hatása a sertésvér néhány min séggel kapcsola-
tos paraméterére. A Magyar Elhízástudományi Társaság I. kongresszusa és a 
Magyar Elhízásellenes Alapítvány XV. országos konferenciája. Dobogók ,
30.p.

71. SZABÓ P. – FARKAS T. (2001): A mangalica sertések zsiradéktartalma és összeté-
tele. A Magyar Elhízástudományi Társaság II. kongresszusa és a Magyar 
Elhízásellenes Alapítvány XVI. országos konferenciája. Dobogók , 17-18.p. 

72. SZABÓ P. (2001): Alternatív lehet ségek a sertéstenyésztésben és a termék-
el állításban. Innováció, a tudomány és a gyakorlat egysége az ezredforduló 
agráriumában. Gödöll -Debrecen, május 17-18. 260-264.p. 

73. SZABÓ P. (2001): Sertéslegeltetéssel alternatív termék-el állítás. Debreceni Gyep-
gazdálkodás Napok 17. Gyepgazdálkodásunk helyzete és kilátásai. Debrecen. 
254-257.p.



29

74. GUNDEL J.– HERMÁN ISTVÁNNÉ – SZELÉNYINÉ, GALÁNTAI M.– KIRÁLY 
A.– REGIUSNÉ, M CSÉNYI Á.– SZABÓ P.– BODÓ I. (2002): A genotípus 
és a takarmányozás hatása a sertések hízási, vágási és húsmin ségi paramétere-
ire. IX. Állattenyésztési Napok 2002. 2. Nemzetközi Sertéstenyésztési Tanács-
kozás. Debrecen, 183-197.p. 

75. SZABÓ P. (2002): Az alternatív sertéstartás lehet ségei Magyarországon. IX. Állat-
tenyésztési Napok 2002. 2. Nemzetközi Sertéstenyésztési Tanácskozás. Debre-
cen, 332-339.p. 

76. SZABÓ P. (2003): Az alternatív mangalicatartás lehet ségi Magyarországon. EU. 
Konform Mez gazdaság és Élelmiszerbiztonság. II. kötet. Gödöll -Debrecen, 
június 5. 299-308.p. 

77. SZABÓ P. (2004): A zsírsavösszetétel, mint min ségre ható tényez  a sertés fajban, 
különös tekintettel a mangalicára. Innováció, a tudomány és a gyakorlat egysé-
ge az ezredforduló agráriumában. Debrecen, április 16. 40-41.p. 

78. SZABÓ P. (2004): Természetes alapú takarmányozás az shonos és réghonosult ser-
tésfajtákban. Innováció, a tudomány és a gyakorlat egysége az ezredforduló 
agráriumában. Debrecen, április 16. 48-49.p. 

79. SZABÓ P. – FARKAS T. (2006): Mangalicazsír és hús zsírsavösszetétele. Magyar 
Elhízástudományi Társaság VII. kongresszusa. Budapest. 10-12.p. 

Research reports

80. SZABÓ P. (1986): A sz ke mangalica fenntartása és etológiája. In: Csató L. szerk.: 
shonos és honosult háziállatfajtáink genetikai sajátosságai. Kaposvár, Kapos-

vári Mez gazdasági F iskolai kiadvány, 108-114.p. 

81. SZABÓ P. (1988): A malacnevelés eredményei a takarmány-el készítést l függ en.
Debreceni Agrártudományi Egyetem Tudományos Közleményei. 28.évf. 231-
245.p.

82. HEROLD I. – SZABÓ P. (1989): Az olajtökmag (Cucurbita pepo cv. oleifera) dara 
táplálóanyagai kihasználásának és táplálóértékének megállapítása választott 
malacokon. BIOGAL Kutatási zárójelentés. Debrecen, l8 p. 

83. HEROLD I. – SZABÓ P. (1989): Tejipari túrósavó itatásának lehet sége és eredmé-
nyessége. Kutatási zárójelentés. Debrecen, 44 p. 

84. HEROLD I. – SZABÓ P. (1989): Sertések takarmányának lizin- és metionin-
kiegészítése. Tormay Béla Emlékülés. Debrecen, 69-79p. 

85. HEROLD I. – SZABÓ P. (1989): Ipari úton el állított aminosavak okszer , gazdasá-
gos felhasználásának vizsgálata a keveréktakarmányok termékszerkezetének 
korszer sítésére. OMFB kutatási jelentés. Debrecen, 26 p.  



30

86. SZABÓ P. (1989): A malacok és a süld k takarmányozásának racionalizálása, a ho-
zamok és a gazdaságosság növelése, valamint a takarmányozási ártalmak csök-
kentése érdekében. (Kutatási jelentés) 14 p. 

87. SZABÓ P. (1990): A malacok és a süld k takarmányozásának racionalizálása, a ho-
zamok és a gazdaságosság növelése, valamint a takarmányozási ártalmak csök-
kentése érdekében. Kutatási zárójelentés. Debrecen, 21 p. 

88. SZABÓ P. (1991): Tömegtakarmányok újszer  felhasználása a sertéstartó üzemekben 
és farmgazdaságokban. OMFB Kutatási jelentés. Debrecen, 15.p. 

89. SZABÓ P. (1992): Tömegtakarmányok újszer  felhasználása a sertéstartó üzemekben 
és farmgazdaságokban. OMFB Kutatási jelentés. Debrecen, 17.p. 

90. HEROLD I. – SZABÓ P. (1993): Alkaloida mentesített keser  csillagfürt 1. 
Etetési kísérletek sertésekkel. Kistermel k Lapja. Budapest, 37. évf. 3. sz. 14-
15.p.

91. SZABÓ P. (1993): Gyomnövények sertéstakarmányként. Kistermel k Lapja. Buda-
pest, 37. évf. 4. sz. 16-17.p. 

92. HEROLD I. – SZABÓ P. (1993): A malacok aminosav-szükséglete és gazdaságos ki-
elégítése. Kistermel k Lapja. Budapest, 6.sz. 14-15.p. 

93. SZABÓ P. (1993): Tömegtakarmányok újszer  felhasználása a sertéstartó üzemekben 
és farmgazdaságokban. OMFB Kutatási jelentés. Debrecen, 27.p. 

94. MIHÓK S. – SZABÓ P. (1993): Védelem alatt álló illetve génmeg rzésként fenntar-
tott néhány shonos állatfajta hasznosításának lehet sége (Környezet és Terü-
letfejlesztési Minisztérium) Kutatási jelentés. 

95. SZABÓ P. (1994): Az Aminoferm felhasználásának lehet sége a hízósertések takar-
mány-kiegészítésére. Kutatási jelentés. Debrecen. 16 p. 

96. SZABÓ P. (1994): DATE Állattenyésztési Napok I. Nemzetközi Sertéstenyésztési 
Tanácskozás. Debrecen, 1-2. kötet szerkesztése. 655 p. 

97. SZABÓ P. (1995): Extrudált alapanyagok a választott malacok takarmányában. Kuta-
tási jelentés. Debrecen, 32 p. 

98. SZABÓ P. (1995): Az aminoferm felhasználás lehet sége a hízósertések takarmány-
kiegészítésére. Kutatási jelentés. Debrecen, 33 p. 

99. SZABÓ P. – KOMLÓSI I. (1997): Trait gene mapping in a cross between two 
divergent pig breeds duroc and mangalica pigs. INCO-COPERNICUS: IC15-
CT96-0915 téma kutatási jelentése. Debrecen, 43 p. 

100. SZABÓ P. – KOMLÓSI I. (1998): Trait gene mapping in a cross between two di-
vergent pig breeds duroc and mangalica pigs. INCO-COPERNICUS: IC15-
CT96-0915 téma kutatási jelentése. Debrecen, 73 p. 

101. SZABÓ P. (1999): A magyar nagyfehér hússertés. Kistermel k Lapja. 43. évf. 2.sz. 
16.p.



31

102. SZABÓ P. (1999): A mangalica. Kistermel k Lapja. 43.évf. 12.sz. Budapest, 14-
15.p.

103. SZABÓ P. (1999): Alternatív lehet ség a vágósertés-el állításban. Biokultúra, Bu-
dapest.

104. SZABÓ P. (2001): Sertéságazatunk helyzete és kilátásai az EU csatlakozás után. A 
Sertés, Budapest, 6. évf. 2. sz. 52-58.p. 

105. SZABÓ P. (2001): Néhány sertéstelep f bb termelési mutatói. A Sertés, Budapest, 6. 
évf. 4. sz. 14-18.p. 

106. SZABÓ P. (2002): Alternatív sertésfajták szaporodásbiológiai eredményei. Innová-
ció, a tudomány és a gyakorlat egysége az ezredforduló agráriumában. Debre-
cen, április 11-12-. 97-102.p. 

107. SZABÓ P. (2002): A sertéstartás eredményességére ható fontosabb környezeti té-
nyez k. stermel . Nyíregyháza, 6. évf. 1.sz. 106-108. 

108. SZABÓ P. (2002): A mangalica története napjainkig. Agrárius, Debrecen, 20-23.p. 

109. SZABÓ P. (2002): A mangalica tenyészetek mérete és területi megoszlása. Agrárius, 
Debrecen, 16-17.p. 

110. SZABÓ P. (2002): IX. Állattenyésztési Napok 2002. 2. Nemzetközi Sertéstenyészté-
si Tanácskozás. Debrecen, Kiadvány szerkesztése. 550 p. 

111. SZABÓ P. (2003): „Magyarország legjobb sertéstelepe” A 2002. évi verseny ered-
ményei. A Sertés, Budapest, 8. évf. 1. sz. 26-32.p. 

112. SZABÓ P. (2003): Mangalica törzskönyv. Debrecen, Kiadvány szerkesztése. 148 p. 

113. SZABÓ P. (2003):Mangalicza pig register book. Debrecen, Kiadvány szerkesztése. 
150 p. 

114. SZABÓ P. (2004): Természetes alapokon. Magyar Mez gazdaság. Budapest, 59. 
évf. 20. sz. 20-21.p. 

115. SZABÓ P. (2004): Alternatív takarmánykeverékek kipróbálása mangalica sertése-
ken. Agrárunió, Debrecen, 5. évf. 4. sz. 37-38.p. 

116. SZABÓ P. (2004): Alternatív sertéstartás lehet sége Magyarországon. Gazda Infó. 
Miskolc, 2. évf. 12. sz. 12-13.p. 

117. SZABÓ P. (2005): Szempontok a sertéstakarmány optimalizálásához. In: Üzemi 
szint  tápanyagmérleg számítási praktikum. Szerk: Németh T.- Magyar M. 
MTA Talajtani és Agrokémiai Kutatóintézet, Budapest. 77-81.p. 


