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Abstract

Fattening pheasants for the production of quality meat is a relatively recent
development. With its high protein and low fat content, meat of pheasant is a highly
nutritious food whose value exceeds that of broiler chickens meat. Despite the fact
that the intensive rearing of pheasants has developed relatively quickly in recent
years, information on the fattening capabilities and slaughter values of pheasants is
often insufficient in the current literature. The length of the fattening period also
differs in the literature and reported from 13 to 20 weeks while highest weight gains
of pheasants to occur between 4 and 12 weeks of age. Growth of pheasants is also
reflected in the weight and dimensions of internal organs, crop, oesophagus, gizzard
and intestine grow up to 12 weeks of age, after which they develop their physiological
ability. The structure, weight and length of the digestive tract and other internal
organs of pheasants depend on housing system, gender and nutrition. Relatively few
investigations were conducted to determine the influence of feed additives on
fattening performance of pheasants. One of the possibilities is the use of humic acids
in nutrition pheasant. Humic acids are organic compounds naturally present in soll
and they positively affected growth ability, feed conversion and reducing mortality.
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Abstrakt

Vykrm bazantov na produkciu kvalitného masa ma relativne kratku historiu. So
svojim vysokym obsahom bielkovin a nizkym obsahom tuku, je maso bazantov
vysoko vyZivnou potravinou, ktorého hodnota prevySuje maso brojlerovych kurciat.
Napriek tomu, Ze intenzivny chov bazantov sa v poslednych rokoch relativne rychlo
vyvija, odbornych informéacii o moZnostiach vykrmu a jato€nej hodnote bazantov je
pomerne mélo. Odporuéana dizka vykrmu sa odliSuje aj v literatire a pohybuje sa od
13 do 20 tyzdnov, pri€om najvysSie prirastky baZzantov sa dosahuju medzi 4. a 12.
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tyzdfiom veku. Rast bazantov sa odréza aj v hmotnosti a rozmeroch vnatornych
organov, hrvol, pazerak, zaludok a ¢reva rastu az 12 tyzdnov, potom sa rozvijaju ich
fyziologické schopnosti. Struktdra, hmotnost a dizka traviaceho traktu a vnatornych
organov bazantov zavisi systému chovu, pohlavia a vyZivy. Relativne malo
experimentov bolo realizovanych za ucelom zistenie vplyvu doplnkovych latok na
vykrmové ukazovatele bazantov. Jednou z moZnosti je pouZzitie huminovych kyselin
vo vyZive vykrmovych bazantov. Huminové kyseliny su organické zlu¢eniny
prirodzene pritomné v pdde a pozitivne ovplyvruju rastovu schopnost, konverziu
krmiva a zniZuju mortalitu.

Kracové slova: bazant, huminové kyseliny, kimne aditiva, vykrm

Detailny abstrakt

V poslednom obdobi mozno vo svete badat zvySeny zaujem o farmovy spésob
chovu volne Zijucej zveri. Je to spdsobené predovSetkym dopytom po mase a jeho
zuzitkovanim v humannej vyzive. Doposial bolo publikovanych niekolko prac, ktoré
sa zaoberaju aj farmovym chovom bazantej zveri. Viaceré prace sa zaoberaju
moznym vykrmom bazantov, ktory vychadza z klasického vykrmu brojlerovych
kurciat. V relativne nedavnej dobe sa v ramci umelého chovu bazantov zacal
uplathovat’ aj ich vykrm za ucelom produkcie kvalitného baZantieho masa, typického
vysokym obsahom lahko stravitelnych bielkovin a nizkym obsahom tuku. Tato
situacia uz nie je ni€¢im neobvykla v zahrani€i, kde cielene orientované farmy za
tymto uCelom bazanty intenzivne vykrmuju a celoro¢ne realizuju svoju produkciu na
trhu vo forme zmrazeného, ale aj chladeného mésa. Pri vlastnej realizacii vykrmu
bazantov je nutné brat do uvahy viacero faktorov, ktoré mézu vyznamne ovplyvnit
jeho uspesnost. Okrem selekcie vhodnych genotypov ide tiez aj o spravnu techniku a
technoldgiu vykrmu, kvalitnu vyZzivu v jednotlivych fazach rastu a uréenie vhodnej
doby porazky. VyZziva vykrmovych bazantov sa realizuje spravidla sypkymi, neskér
granulovanymi kompletnymi kfimnymi zmesami, ktorych nutricné zlozenie vychadza z
vykrmovych kfmnych zmesi pre brojlerové kurcata. Podla dostupnych informacii v
odbornej literatdre je odporué¢ana dizka vykrmu bazantov od 13 do 20 tyzdiov veku,
pricom najvysSiu intenzitu rastu mozno oCakavat medzi 4. a 12. tyzdnhom veku.
Neskor sa vykrm javi ako nerentabilny. Vo vyZzive volne Zijucej zveri sa Coraz viac
uplatriuju rézne kimne aditiva, probiotika, prebiotika, fytobiotika, kfimne kyseliny,
enzymy, ale aj huminové kyseliny. Ich zaradenim do vyZivy farmovej zveri sa
zohladnuju pozitivne prejavy tychto aditiv testované na hospodarskych zvieratach.
Probiotika, prebiotika a kimne enzymy boli vo svete pomerne dobre popisané z
hladiska ich u€inku vo vykrme hydiny. Fytogénne kimne aditiva su povaZzované za
pomerne novu skupinu aditiv, ktorych ucinnymi latkami su rézne chemické zluceniny
obsiahnuté v aromatickych rastlinach, ich extraktoch a éterickych olejoch. Fytobiotik&
sa vyznacuju velmi dobrym baktericidnym, fungicidnym a virocidnym ucinkom tak v
trAviacej sustave, ako aj v krmive. Pomerne velky priestor sa venuje aj problematike
huminovych kyselin. Huminové latky sa zaraduju medzi prirodné organické
zlu€eniny vznikajuce chemickym a biologickym rozkladom organickych latok, najma
rastlin a Zivoc&ichov. V prirode sa vyskytuja v lie€ivych bahnach, v ornici, v
organickych hnojivach, v raseline, lignite a v hnedom uhli. Huminoveé latky maju
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vysoku adsorpénu kapacitu. Viazu na seba mikrobialne toxiny, mykotoxiny a iné pre
organizmus nebezpecné zluceniny, napr. amoniak, polychlérované bifenyly, dioxiny a
pod., ktoré sa s nimi vylu€uju trusom. Vzhladom na velky Specificky aktivny povrch
zabezpecuju pre organizmus detoxikaciu a hraju vyznamnu ulohu v profylaxii chordb,
najma gastrointestinalneho traktu. Vykazuju dobru pufracni kapacitu a tak stabilizuju
pH v traviacom trakte.

Introduction

Pheasant meat in particular, typical to the high content of some proteins and the low
content of fat that moreover shows a higher proportion of essential fatty acids (FA),
is a highly valued food, outdoing even the nutritional value of broiler chicken meat
(Strakova et al., 2006; Strakova et al., 2011; Vitula et al., 2011). There are two main
sources of pheasant’s meat: hunting and farming (Tucak et al., 2008; Hofbauer et al.,
2010). Pheasant meat is characterized by high nutritive value, as evidenced by high
protein content of breast (23.5-25.2%) and leg muscles (19.4-22.7%), and low
proportion of fat (0.6-1.1%), especially in breast muscles (Vecerek et al., 2005;
Kuzniacka, et al. 2007). The content of most amino acids in breast and thigh muscles
(in relation to dry matter) is higher in pheasants than in broiler chickens (Strakova et
al., 2006). Meat of pheasant belongs to the culinary delicacy which is supplied to the
many restaurants (Shulin and Shen, 1998; Laukova and Kandri¢akova, 2015).

Pheasants fattening

Fattening pheasants for the production of quality meat is a relatively recent
development (Zapletal et al., 2012). With its high protein and low fat content,
pheasant is a highly nutritious food whose value exceeds that of broiler chickens
(Strakova et al., 2011). Despite the fact that the intensive rearing of pheasants has
developed relatively quickly in recent years, information on the fattening capabilities
and slaughter values of pheasants is often insufficient in the current literature. The
length of the fattening period also differs in the literature. Kokoszynski et al. (2011)
report 16-20 weeks, and the carcass yield between 69.7 and 73.7%, and similar
conclusions were also reached by Adamski and Kuzniacka (2006). However, Sarica
et al. (1999) used a shorter fattening period of 13, 14 and 15 weeks with a slaughter
yield of 74.19%, 73.13% and 74.3%, respectively. A fattening period of 13 weeks was
also used in the work of Strakova et al. (2005). Growth traits of young pheasants
were investigated by Torgowski et al. (1990), Ricard et al. (1991), Sarica and
Karacay (1994), Krystianiak and Torgowski (1998), Tapeli et al. (1999), Strakova et
al. (2005), Ipek and Dikmen (2007), DBordevic et al. (2010), Kuzniacka and Adamski
(2010). A study by Strakova et al. (2005) showed that pheasants have the highest
daily weight gains between 41 and 70 days of age (13 g*day™) and males have
significantly higher (P<0.01) gains (12 g*day™) than females (9 g*day™) between

1 and 90 days of age. Meanwhile, Ipek and Dikmen (2007) found the highest weight
gains of pheasants to occur between 4 and 8 weeks of age. Other research
demonstrated that pheasants already reach the final length of lower thigh and shank
at 12 weeks of age. Keel length increases longer (to 12-16 weeks), and chest length
and circumference to 24 weeks of age (Mroz, 2003). Determination of growth rate is
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one of the ways to monitor the growth of pheasants. Using the formula suggested by
Brody, it was shown that the growth rate of pheasants was most intensive up to 4
weeks and steadily decreased up to 8 weeks (Mroz, 2003). In Poland, meat
pheasants are usually slaughtered at 16-18 weeks of age when the body weight of
birds is about 1 kg and has full feathering. In addition, pheasants are characterized
by high carcass yield of 69.7-73.7% when slaughtered at the age of 16-20 weeks.
Breast muscle content of game pheasant carcasses ranges from 29.2 to 33.2%
according to age and is markedly higher than in broiler chickens (20.8-24.5%). The
proportion of leg muscles is also high and ranges from 22 to 24.7% in pheasants and
from 19.9 to 22.2% in broiler chickens (Adamski and Kuzniacka, 2006; Kokoszynski
and Bernacki 2008; Kokoszynski et al., 2008; Gornowicz et al., 2009). Growth of
pheasants is also reflected in the weight and dimensions of internal organs. Analysis
of the weight of crop, oesophagus, gizzard and intestine showed that they grow up to
12 weeks of age, after which they develop their physiological ability. Reproductive
organs of pheasants grow to 24 weeks of age with intensive development in
February and March, which precedes the onset of lay (Mroz, 2003). The structure,
weight and length of the digestive tract and other internal organs of pheasants
depend, among others, on housing system, nutrition and gender (Ricard and
Petitjean, 1989; Hell et al., 2003; Marzoni et al., 2005; Baohua et al., 2010;
Kokoszynski et al., 2010). Male and female game pheasants evaluated in other
studies were characterized by lower body weight at 4, 8, 12, 16 and 20 weeks of age
compared to those analysed in the present experiment (Adamski and Kuzniacka,
2006; Ipek and Dikmen, 2007). However, birds evaluated at 20 weeks of age had
slightly lower body weight than 17-week-old pheasants kept in aviaries (Ricard et al.,
1991). Moreover, as in studies by Ricard et al. (1991), Sarica and Karacay (1994)
and Adamski and Kuzniacka (2006), the analysed males were heavier than females.
The analysed males and females had longer keel, shorter shanks and generally
longer trunk and lower thigh compared to game pheasants investigated by Mroz
(2003). Young pheasants show a high rate of growth, but their daily gains vary
according to growth period. Ipek and Dikmen (2007) found the highest daily weight
gains of pheasants between 4 and 8 weeks, Ricard et al. (1991) and Strakova et al.
(2005) between 6 and 10 weeks and Sarica and Karacay (1994) between 7 and 12
weeks of age. The analysed pheasants were characterized by high dressing
percentage. However, the percentage of eviscerated carcass with neck in
pre-slaughter body weight of the pheasants selected for dissection was lower than in
16" and 20™ week old male and female pheasants evaluated by Adamski and
Kuzniacka (2006). Likewise, Sarica et al. (1999) and Strakova et al. (2005) obtained
higher dressing percentage in younger pheasants than those evaluated in
experiment. In the present study, dressing percentage of pheasants did not change
with age. Other authors (Sarica et al., 1999; Adamski and Kuzniacka, 2006)
observed higher dressing percentage in older pheasants. Like in studies by Strakova
et al. (2005) and Adamski and Kuzniacka (2006), males had higher dressing
percentage than females. Decreased proportions of neck and wings were found in
the carcasses of older pheasants. Earlier studies (Sarica et al., 1999, Adamski and
Kuzniacka, 2006) also reported the proportion of wings to decrease in the carcasses
of older birds. The proportion of breast muscles in carcasses with neck was higher in
pheasants aged 20 weeks compared to 18-week-old birds and higher in males than
in females, which is in agreement with the findings of Adamski and Kuzniacka (2006).
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Meanwhile, Torgowski et al. (1990) and Strakova et al. (2005) observed that the
content of breast muscles was higher in females than in males. In the carcasses of
analysed pheasants, the content of leg muscles did not change with age. In another
experiment (Adamski and Kuzniacka, 2006), the proportion of leg muscles decreased
from 23.9% in 16-week-old pheasants to 23% in 20-week-old birds. The total content
of skin with subcutaneous fat in the analysed pheasants was higher in female than in
male breeding pheasants evaluated by Tucak et al. (2004). Meanwhile, Adamski and
Kuzniacka (2006) found a higher content of skin with subcutaneous fat and
abdominal fat in 16- and 20-week-old males and females. The content of abdominal
fat in the carcasses of evaluated pheasants was lower (Strakova et al. 2005), similar
(Kokoszynski et al. 2008b) or higher (Sarica et al. 1999) than in other experiments.
As in earlier studies with broiler chickens, relative lengths of small intestine, caeca
(Amerah and Ravindran, 2008; Gabriel et al., 2008) and rectum decreased with age.
The significantly greater relative of intestine lengths in females than in males is
associated with their greater lengths and with lower body weights of the hens.
Percentage of gizzard (ventriculus) in the analysed birds was greater than in
pheasants of similar age (males 1.16 and 1.33%, females 1.36%) studied by Ricard
and Petitjean (1989). Meanwhile, Kokoszynski et al. (2010) found higher gizzard
content in the body of males (1.6%) and the same content in females (1.7%)
receiving only feed mixtures at 16 weeks of age as in the analysed birds, whereas
Marzoni et al. (2005) reported higher gizzard content in 120-day-old pheasants
(control group 1.9%, experimental group 1.8%). The mean values of liver percentage
were higher than those reported for pheasants aged about 5 months (males 1.3 and
1.48%, females 1.38%) by Ricard and Petitjean (1989) and for 20-week-old birds
(control group 1.65%, caponized group 1.72%) by Severin et al. (2006). Liver content
in the analysed females was higher than in males, just as in 16-week-old pheasants
fed a diet containing whole wheat grain (Kokoszynski et al. 2010). The heart content
in males was similar or the same, and in females lower than in earlier research
(Ricard and Petitiean 1989, Kokoszynski et al. 2010), whereas spleen percentage
was lower than in breeding pheasants (males 0.11, females 0.12%) of similar age
investigated by Hell et al. (2003). Adamski and Kuzniacka (2006) reported pheasant
cocks to be significantly heavier than hens in the 12", 16" and 20™ weeks of life.
Kuzniacka and Adamski (2010) observed that male pheasants attained significantly
higher body weight than females in the 8", 12", 16", 20™ and 24™ weeks of life, but
not in the 3™ one. These authors also have shown that shank length was not sexually
dimorphic in weeks 3-24 and forearm length was sexually dimorphic only in weeks
16" and 20™. In the case of other traits (trunk length, breast bone length, chest
circumference, chest depth and shank thickness), significant sexual dimorphism was
recorded in the 12™ or 16™ week of life and later periods of measurement (i.e. 20™
and 24" week of life). Strakova et al. (2005) reported highest carcass yield in females
(71.4%) and males (71.71%) was obtained on the 70" day and the 90" day of
fattening, respectively. The results show that pheasant carcass yield (females and
males) is as good as in broiler chickens for which carcass yield ranges between 60%
and 70% (Lazar, 1990; Novakova, 1991). As with pheasants the carcass yield in
broiler chickens also varied with the duration of fattening as observed by Zelenka et
al. (1989) in broilers. Ricard et Petitjean (1989) who performed similar experiments in
pheasants obtained comparable results reporting the value of 71% for carcass yield.
The age of pheasant chicks had a significant effect on the content of all fatty acids.
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Significant changes in the proportion of fatty acid groups were recorded mainly at 20,
40 and 60 days of age. By 20 days of age the proportion of monounsaturated fatty
acids decreased considerably in relation to the increase in the content of
polyunsaturated fatty acids, while the n6/n3 ratio decreased markedly. The content of
monounsaturated fatty acids increased between day 20 and day 40, causing a
simultaneous decrease in polyunsaturated fatty acids. From day 40, the
monounsaturated fatty acid content increased gradually till the end of fattening,
whereas the reverse trend was observed in the saturated fatty acid content in this
period. As for polyunsaturated fatty acids, their presence increased from day 40 to
day 60, followed by a gradual decrease till the end of fattening (JakeSova et al.,
2014).

Additives in pheasants fattening

There are many feed additive groups for non-ruminants or birds as a base for
pheasants fattening. The oldest feed additives in poultry nutrition and feeding are
probiotics, which are tested more than 60 years (Galik, 2012). Probiotics are widely
used in poultry farming as opposed to farm bred pheasants. Many authors studied
the impact of probiotics on meat quality in broilers (Kabir, 2009; Hossain et al., 2012;
Ivanovic et al., 2012; Maiorano et al. 2012). There are a number of studies on yield,
chemical composition and quality of meat of wild and farm bred pheasants (Richter et
al., 1992; Tucak et al., 2008; Hofbauer et al., 2010). However, there are no studies
on the quality of meat of pheasants, which orally ingest probiotics with feed and
drinking water. Some studies analysed the effect of probiotics and organic form of
minerals in pheasant’s nutrition. In one study, commercial additive Sel-Plex® added
in a concentration of 0.2% caused a significantly lower concentration of creatinine
and triglycerides, a significantly higher level of band heterophils and a significantly
lower skin and offal weight of pheasants. The highly valuable parts of the carcasses
between groups were with no significant differences. Another additives group are
prebiotics. Prebiotics are an additive contains as active compounds indigestive
saccharides like fructooligosaccharides or mannanoligosaccharides. The mode of
action is probiotics in intestine stimulation via source of energy and nutrients.
However, probiotics are typical microorganisms in digestive tract of animals,

and for their amount increasing; there are two ways, directive and non-directive
(Gélik et al., 2016). On the market, there are many commercial products,

like FOS® (fructooligosaccharides) or Bio-Mos® (bioactive substance of
mannanoligosaccharides and active yeast Saccharomyces cerevisiae). Pheasants
with application of Bio-Mos® (2 g*kg™ of feed) had a higher level of glucose,
triglycerides, lymphocytes and monocytes, but with no statistical significance, when
compared to the control (Speranda et al., 2008). Other feed additives, which can be
use in pheasant fattening are phytoadditives or phytogenics (Galik et al., 2014). The
active base of these additives are different plant origin substances with strong
stimulation effect of nutrients utilization and performance (ArpaSova et al., 2010a;
Arpasova et al., 2010b; Galik et al., 2013).
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Humic acids

Humic acids (HA) are organic compounds naturally present in water and soil. They
form three-dimensional structure molecules, containing aromatic nuclei with oxygen
and nitrogen heterocycles. In the side chains, bound to an aromatic nucleus,
hydroxyl, carbonyl, carboxyl, amine and sulfhydryl functional groups are present
(McCarthy 2001; Zraly et al., 2008). Due to different HA structures, the content of
functional groups and various qualities (colloidal, spectral, electrochemical and ion
exchange) their considerable adsorption capacity is assumed (Alvarez- Puebla et al.,
2005). Colloidal characteristics of HA and their salts and their ability to form chelates,
they can significantly modify the toxic effects of a number of xenobiotics and
undesirable substances that enter the digestive tract together with feeds and water
(Livens, 1991, Herzig et al., 1994). Their strong affinity to mutagens (Cozzi et al.,
1993), pesticides (Negre et al., 2001; Li et al., 2003), monoaromatic and polycyclic
aromatic compounds (Kollist Stgur et al., 1993; Nanny and Maza, 2001), heavy
metals (Livens, 1991; Madronova et al., 2001; Hammock et al. 2003; Herzig et al.,
2007), aflatoxin B1 (Van Rensburg et al., 2006) and microorganisms (Fein et al.,
1999) was described. Positive effects of oxihumolite resulting in a decreased
ammonia concentration in the stable environment of market broilers were obtained by
Suchy et al. (1999). Humic acid based mixtures have the potential to be an
alternative to antibiotic growth promoters in broiler diets (Ceylan et al., 2003). Ceylan
et al. (2003) and Bailey et al. (1996) reported that supplementation level of 0.25%
humate (Biomoss, a different product of humic acids) enhanced body weight gain
(BWG) of broilers. But Kocabagli et al. (2002); Karaoglu et al. (2004) and Yalcin et al.
(2005) have reported that 0.1-0.25% humate additions (HA) did not affect BWG of
broilers. On the contrary, supplementation of 0.5-2.5% HA in ration decreased BWG
of broilers (Rath et al., 2006). It was reported that HA supplementation in ration
decreased feed consumption of broilers and hens (Rath et al., 2006). On the
contrary, Ceylan et al., (2003) have reported that HA supplementation in ration did
not affect feed consumption of broilers and hens. Differences in feed consumption
may have resulted from the differences in amount of HA added to water. Also, Yasar
et al., (2002) have reported that HA supplementation in drinking water of rats did not
affect feed consumption. Humates promote growth by altering partitioning of nutrient
metabolism (Stepchenko et al., 1991; Zhorina and Stepchenko, 1991; Parks, 1998;
Kocabagli et al., 2002; El-Husseiny et al., 2008; Ozturk et al., 2012; Mirnawati and
Marlida, 2013), and reducing mortality (Eren et al., 2000), and improving feed
conversion efficiency (Shermer et al., 1998; Eren et al., 2000).

Conclusions

In conclusion, the improvement of knowledge of fattening pheasant process can help
to identify optimum length of fattening on quality of meat and conformation of body
weight of pheasants. To increase the efficiency of fattening of pheasants is possible
to use different feed additives, with the specific position among themselves humic
acids.
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