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Production has begun in a first half of 20" century, using pheasant chicks under
hens, and in second half of 20" century production modernized. Modernization of pro-
duction included incubators for pheasant eggs, nurturing pheasant chicks after hatching
in batteries or on the floor system, nurturing in houses until six weeks old and after that
nurturing in “getting wild” enclosures with adequate space.

MATERIAL AND METHODS

Material for this investigation was obtained at one of our largest pheasant farms -
“Ristovaca” near Bac, for 14-year period. Complete evidention was precisely saved, as
well as statistics regarding whole production process and comparisons of results with
other similar pheasant farms in the state and abroad. Method of work was statistical
processing at every stage of production, and calculating mean values and average per
stages.

RESULTS AND DISCUSSION

In order to achieve the best possible results, it is necessary:

= To provide optimal living space for reproduction flock (3 to 5 m2 per bird), to provide
concentrated food for pheasant hens for a month before formation of reproduction
flock, to provide concentrated food during whole egg laying period, to do a quality
selection in February not only according to phenotype, but also a genotype, and with
obligatory inoculation.

= To do a complete disinfection, disinsection and deratization of all objects within the
pheasant farm.

= To repair and complete all necessary equipment before start of the production at a
farm.

= To employ a veterinary doctor at every pheasant farm in order to provide preventive
protection, as well as other qualified staff, since raising pheasant chicks is one of most
sensitive stages in production of pheasants at pheasant farms.

= In the first stage, it is necessary to considerably enhance hygiene, as well as tempera-
ture regulation and ventilation.

= Obligatory selection in one-day chicks.

When completing production plans, it is recommended that pheasant farms use

following parameters:

= Mating ratio in established flock should be 1:8 to 1:10 in favor of females, and in
families 1:8;

= minimal area within “getting-wild” enclosure should be 3 m? per bird;

= average number of unfertilized eggs is 12.75%;

= average dying of embryos is 21.84% from total fertilized eggs and 19.05% from total
deposited eggs;

= average mortality of pheasant chicks in batteries is 7.16% (up to 14 days old);

= average mortality in raising houses is 7.69% (from 14 to 42 days).
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These parameters must be rounded upwards, for instance 12.75% becomes 13% in
order to facilitate calculations when production plans are made.

In the second stage, raising houses for pheasant chicks must be perfected in order
to reduce influence of weather and all other external factors. This stage is directly con-
nected to the third one, which is raising in shelters of hunting societies, in order to enable
pheasants for independent life in hunting grounds.

Today we have a number of pheasant farms where pheasants are produced in obso-
lete incubators, without even minimal conditions for first or second stage, let alone for
raising adult pheasants. Only several farms are able to provide all conditions for raising
adult pheasants.

If all these recommendations are fulfilled, we are certain that survival rate of ar-
tificially bred pheasants will be higher than it presently is. This is the basic task and the
aim to be sought. Today in our hunting grounds, number of pheasant chicks introduced
is several times lower than fifteen years before. Reasons are numerous. It is necessary
that newly introduced pheasants are healthy and of high quality, and this is often not the
case. This production is liable to large improvisation, and that is unacceptable.

Reproduction flock

The most important prerequisite for successful pheasant production in farms is a
good and healthy reproduction flock. It is formed in February, and sometimes in March -
depending on climate conditions. The reproduction flock is formed from the “material”
that is being bred for this purpose. Choosing pheasants for reproduction flock is very
important. Only the strongest pheasant chicks of highest quality are being left from first
batches in production, and with no external flaws. When individuals are being caught
and transferred to egg-laying enclosure, they are inoculated against plague and cholera,
and they get goggles to prevent pecking the eggs. The reproduction flock may be kept
in “families” or in large groups in separated enclosures: 1 rooster and 7-10 hens. In this
way, number of eggs and their fertility are somewhat higher, but larger groups (90 to 120
individuals per enclosure) are more practical and more often used than families. In group
enclosures, space of 3 to 5 m? per individual is being used.

In group enclosures in “Ristovaca”, groups were formed with 80 hens and 8 roost-
ers with area of reproduction enclosures of 270 m? or 3.07 m? per bird. At pheasant farm
,»Ristovaca™ group enclosures were used, so from 1982 to 1992 average mating ratio was
8.52 hens per a rooster. The maximum was noted in 1986, when this ratio was 1:10.67,
and minimum was in 1992 with 1:7.31.

In period between 1993 and 2006 group enclosures were still used, with average
mating ratio 1:9.63; maximum was 1:10 in period from 1995 to 2005, and minimum was
1:8.00 in 1993, 1994, and 2006. Laying eggs is being planned before laying period (us-
ing Gauss laying curve) on the basis of data from previous years that include time when
laying begun, frequency of laying and planned time when laying will stop, usually at the
end of May, or until mid-June. On the basis of this plan, plans are made to put eggs into
incubators, hatching and raising chicks. Graph is made at a paper with Gauss curve, and
during a season, a real number of laid eggs is added. Joveti¢ (1957) in group enclosures
26 by 10 m uses mating ratio 1:12, and in his investigations he even used 1:16 and 1:20 so
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he recommends 1:16 ratio. Andrasi¢ (1970) recommends 1:7 as a mating ratio for pheas-
ant hens in mobile group enclosures 1.5 by 3.5 m. 1:7. Trpkov (1971) recommends mating
ratio 1:7. Joveti¢ says he used mating ratio 1:2 with average annual number of 30 eggs.
Andrasi¢ (1970) had average number of 33.91 eggs between April Ist and June 30th.
Trpkov (1971) in pheasant farm “Trubarevo” had 54 eggs in average. Joveti¢ (1957) had
average fertilization of 85% with mating ratio 1:12. Andrasi¢ (1970) says he had average
fertilization, with mating ratio 1:7, between 81.60% and 84.94%. Trpkov (1971) says that,
with different dietary regimes for hens, had average fertilization between 79.00% and
89.96%, with mating ratio 1:7.

Deposition of eggs, ovoscopy and hatching

In order to rationally use all stages of hatching and raising chicks, eggs are not put
into incubator all at once, i.e. they may not all be with the same date, but in accordance
to previously established program. Eggs depositing program mostly takes into account
capacity of hatching equipment and warm batteries, but it also counts for total number
of eggs available. Therefore “batches” are formed. In pheasant farm “Ristovaca” batches
were 8,820 eggs, 17,640 eggs, 25,032 eggs, 26,880 eggs, 30,574 eggs, 32,424 eggs. All
this must be coordinated with present hatching equipment where eggs are transferred
after 21 days in pre-hatching equipment. Ovoscopy of eggs is being done after 6 and 14
days in pre-hatching equipment. In larger pheasant farms, as in “Ristovaca”, it is done
only at 14 days after deposition. The percent of unfertilized eggs varies during laying
period, mostly between 10 and 17%. At pheasant farm “Ristovaca” during period ob-
served there was total of deposited 2,691,050 eggs, from which unfertilized eggs were
343,093 or 12.75%. The lowest percent during period observed (1993-2002) was 10.63%
in 1996.

For 10 years of investigating production in Croatia, Darabus§ (1980) established
percent of unfertilized eggs at 17.95%. In investigations of Peki¢ (1969) in pheasant farm
“Dobanovacki zabran”, percent of unfertilized eggs was between minimal 5% and maxi-
mal 22% or averagely 15.50%. Investigations of Gaji¢ and Jovi¢ (1969) in pheasant farm
“Dobanovacki zabran” infertilization between 12.11% and 16.79% was found, or in aver-
age 14.52% for period observed. Investigations in Czechoslovakia by Hanu§ and FiSer
(1975), in incubation using hens, hatching is 65% (from number of eggs deposited). Same
investigators found that in artificial hatching, in incubator, 80 to 85% pheasant chicks
are hatched from fertilized eggs, and eggs fertilization in artificial production must be
between 85% and 95% (unfertilized eggs were between 5% and 15%). Average percent
of fertilized eggs from total deposited eggs in “Ristovaca” pheasant farm during period
observed (1993-2006) was 87.25% (2,347,957 fertilized eggs from total of 2,691,050 de-
posited), while minimum was noted in 1995 (76.18%) and maximum in 1996 (89.97%).

Embryo mortality and hatching of one-day chicks

Embryo mortality during incubation is expressed as a percent from total number of
deposited eggs or from number of fertilized ones. Biologically, it has more sense to take
into account only a percent of dead embryos from number of fertilized eggs.
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In period observed, in pheasant farm “Ristovaca” (1993-2006) total of 512,727
dead embryos were found (Graph 1). Average percent of dead embryos from number of
fertilized eggs was 21.84%. Average annual percent of dead embryos from total depos-
ited eggs was 19.05%. Gaji¢ and Jovi¢ (1969) found that average percent of dead embryos
from total of deposited eggs at pheasant farm “Dobanovacki zabran” was 18.47%. Dur-
ing period observed (1993-2006) in pheasant farm “Ristovaca” total of 1,835,230 one-
day pheasant chicks were hatched, which is in average 78.28% from number of fertilized
eggs (2,347,957) or 68.30% from number of deposited (2,691,050) eggs. The minimal
percent of hatched eggs was in 1995 (60.69%) and maximum was in 1996 ( 71.74 %). On
the basis of investigations by Jovi¢, between 1957 and 1960 percent of chicks hatched
was between minimal 50.28% and maximal 81.39% or averagely 72.48% from number
of fertilized eggs.

In Croatia, Darabus$ (1980) found that percent of eggs hatched was 64.19% from
total deposited eggs. At the time, present incubation equipment enabled reaching up to
70% hatching from total deposited eggs, and somewhat lower hatching was consequence
of increased nonfertilization, and also in human factor regarding incubator operation.

250000
200000
P — — dead
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% '| “ " \“ - om -
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Graph. 1. Relationship between chicks, nonfertilized and fertilized embryos

RAISING PHEASANT CHICKS

In raising pheasant chicks between day one and 6 weeks old, data were collected
regarding number of chicks introduced (in batteries and in raising houses), number of
chick mortality in the first and second stage of raising, and number of chicks raised
until 6 weeks old, when they are ready to be delivered to hunter’s societies with appro-
priate shelters (Pekec¢ et al. 2008). For period observed (1993-2006) in pheasant farm
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“Ristovaca” total of 1,837,865 one-day pheasant chicks was produced. In first 14 days,
when chicks were in batteries, mortality was 131,535 chicks or averagely 7.16%. Inves-
tigations by Jovi¢ (1964) in pheasant farm “Dobanovacki zabran”, during three years
observed average loss percent was 7.92% for first 20 days. In the first stage (floor and
battery system) in investigations by Darabus (1980) for 1969-1979 period, mortality was
7.89% in average, but losses may be brought to only 3-6%. This percent has been reached
by certain pheasant farms in Croatia and it must be the future goal.

In raising houses in “Ristovaca” pheasant farm, during 1993-2006 period, total of
1,706,330 pheasant chicks was introduced when 14-15 days old, or 92.84% from total
hatched one-day chicks. In these houses, 131,138 chicks died, being old between 14 and
42 days. Average mortality in raising houses was 7.69%.

In second stage, Darabus (1980) found mortality of 12.96% and concluded that
this is still very high. Such high mortality is a consequence of climate influence and
of human factor. In “Ristovac¢a” 1.575.192 pheasant chicks were raised until 6 weeks
old, which is 58.53% from total eggs deposited (2.691.050). Corresponding percent in
Croatia, after investigations by Darabus (1980), is 50.10%. Darabus concludes that this is
a low percentage and that all flaws must be removed in order to increase it in following
period.

CONCLUSION

Researches were conducted in one of largest pheasant farms in Europe, and in the
largest one in Serbia, “Ristovaca”, in 1993-2006 period, with the aim to establish exact
parameters in production and to keep production economically worthwhile. When say-
ing “worthwhile” we must not think of the cheapest production. On the contrary - in the
last ten or so years this is one of most important elements in decision to buy pheasant
chicks. The pheasant quality is the paramount objective and it was proposed to think
about introducing standards in all categories of pheasant chicks and adult pheasants that
are being sold to hunters’ societies. Unfortunately, very few pheasant farms have such
plans, and without plans there is no real calculation in prices. Pricing is done flat-rate,
without any data and without real calculation.

Monitoring of results in pheasant production in pheasant farm “Ristovaca” begun
in 1993, and was finished in 2006. In the pheasant farm, following parameters were
monitored: optimal time of separating the reproduction flock (last decade in February
and first decade in March), mating ratio in reproduction flock ( 1:8 to 1:10 in favor of
hens), minimal space per bird in reproduction enclosure (3 do 5 m?, and if pheasants
wear goggles it may be reduced even up to 50%), losses in reproduction flock from form-
ing to dissolving (do 10%), total number of eggs laid per hen (up to 45), total number of
eggs laid annually for whole reproduction flock (planned 42 to 45 per hen), total number
of fertilized eggs (between 83 and 90%, average 87.25%), percent of unfertilized eggs
(between 10 and 17%, average 12.75%), total number of dead embryos, percent of dead
embryos from total of deposited eggs (19.05%), percent of dead embryos from total fer-
tilized eggs (21.84%), total number of chicks hatched (78.28% from number of fertilized
eggs or 68.30% from total number of deposited eggs), losses in raising batteries and cor-
responding percentage (7.16%), losses in raising houses and corresponding percentage
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(7.69%). All these parameters are necessary in production of pheasant game in order to
establish plans that will be realistic management plans in such production.
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OSNOVNI PARAMETRI PRI VESTACKOJ PROIZVODNJI FAZANA
(PHASIANUS COLCHICUS L.) SA PREDLOGOM MERA

ZORAN RISTIC, VLADIMIR MARKOVIC, MILUTIN PORBEVIC,
VLADIMIR BAROVIC

Izvod

Proizvodaci fazanske divljac¢i radi ekonomicnosti proizvodnje potrebno je da kra-
jem godine izrade planove proizvodnje za narednu godinu. Da bi dobili realne planove
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potrebno je da koriste uprosecene gubitke po fazama, do kojih smo dosli na osnovu
dugogodisnjeg istrazivanja i na osnovu velikog uzorka. Na osnovu dobijenih parametara
predlazemo da pri izradi planova proizvodnje (koje treba uraditi u decembru predhodne
za narednu proizvodnu godinu) koriste po fazama sledece proseke. Preporuke prilikom
proizvodnje fazana u fazanerijama da se kao planske veli¢ine uzimaju: da mati¢no jato
bude sa odnosom polova 1:8 do 1:10 (u korist koke) u grupnim volijerama i 1:8 u poro-
dicama; da minimalna povrsina volijere za reprodukciju - parenje mora biti oko 3 m2 po
svakoj jedinki; da prose¢na neoplodenost jaja se planira sa procentom od 12,75%; da
prose¢na smrtnost embriona se planira sa procentom od 21,84% od broja oplodenih jaja,
odnosno 19,05% od ukupnog broja ulozenih jaja; da su proseéni gubici u baterijama (do
14-og dana starosti) sa smrtnosc¢u od 7,16% i da su prose¢ni gubici u ku¢icama za odgoj
(od 14-42 dana starosti) sa smrtnoséu od 7,69%.

Kljuéne redi: fazan, mati¢no jato, odnos polova, oplodnja jaja.
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DEVELOPMENT TENDENCIES OF AGRICULTURE
THE REPUBLIC OF SERBIA

RADOVAN PEJANOVIC, MIRELA TOMAS, GORAN MAKSIMOVIC,
ADRIJANA RADOSAVAC!

SUMMARY: Authors considered developing problems of agriculture of
the Republic of Serbia. The agriculture takes, traditionally, the leading place
in the structure of the industry of the Republic of Serbia. For development
of this branch of industry there are natural and human potentials. However,
indicators of developmnet in the time of transition show that there are seri-
ous limitations of development of this activity. The biggest limitation is wrong
economic and agrar politics of the state and the second period of develop-
ment neglectes this activity, does not invest enough in it, which has negative
consequence on the agriculture, which stays behind the potential posibilities
of development , and to villages which are involved in the proces of depopula-
tion, deagrarisation and senilisation.

Key words: agriculture, agrar politics, development, the Republic of Ser-
bia, limitations, transition.

INTRODUCTION

Agriculture of Serbia went through different phases through the historical period:
from agrar overpopulation, through deagrarisation up to agricuture in transition where
it is today. However, in whichever phase it is, our agriculture was always in the incon-
vinient position and insuficient investment from the state, and also bad position of this
branch, whose basic task was to secure social peace and feed the population (Pejanovié¢
and Tica, 2005).

Starting hypotesis in this paper is that the agriculture of the Republic of Serbia is in
permanent cryses which just had different shapes through history. Problem is considered
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