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Abstract

The main goal of the research is to determine the conditions of welfare and
housing of farm animals for milk production. Milk producers in the region of
northeastern BiH are not informed enough about the protection and welfare of animals.
This research was conducted in May 2012. The results were obtained on the basis of
the questionnaire methodology in five freedoms in the welfare and accommodation of
animals (Webster, 1987). Farms are divided into three groups, farms that have up to 5
dairy cows (they are in majority in the region), farms that have up to 20 dairy cows and
farms with more than 20 dairy cows. On farms that have up to 5 dairy cows all farms
posses tied system of keeping cows and cows are kept in closed conditions. Farms with
up to 20 dairy cows also a large percentage of 67% related to the system of keeping
cows in indoor conditions. A smaller part of the farm has a free system of keeping
cows and stables open with good light and ventilation. Only 16% of farms with more
than 20 dairy cows are tied housing system and the rest of the free system of keeping
cows. All farms meet freedom from hunger and thirst, but the big problem is freedom
from discomfort, freedom from stress and fear, freedom of injury and illness and the
freedom to express natural behavior. The research was carried out within the project
"Improvement of milk production in northeastern Bosnia and Herzegovina" funded by
the Development Agency of the Czech Republic.

Key words: welfare, housing, freedom

Introduction

Protection of the welfare of animals used for food production is not just a
question of ethics or humanity, but also the quality of their products, and further the
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impact on the health of consumers. In fact, studies have shown that products from
animals that have suffered pain, panic or stress are not the same quality as from the
animals that were carefully handled.

People can cause animal suffering mainly in two ways: committing intentional
cruel acts, or "doing something they should not do," and neglecting the proper care of
animals or "omission of something that should be done."

The definition of animal welfare is different from scientists to scientists. One
is identified with the biological health (low benefit exists only when an animal posses
reduced ability to survive and reproduce), while the second is defined as a complete
mental and physical health (the latter definition implies more criteria). Others believe
that the animal has a low level of benefits only if they are exposed to an unpleasant
state of mind (even if there is a health problem - if animals are not feeling it, then there
is no problem in terms of well-being).

We should recall the two most widely accepted definition of well-being:

- Welfare is the degree of animal adaptation on condition which enable them to
have quality life.

- Welfare is a state of complete mental and physical health, where the animals
are in harmony with its environment.

Animal welfare presents a degree of its adaptation to the conditions that allow
quality of life in terms of food and availability of water, accommodation space,
existence of natural, physical and thermal comfort, safety, expressing basic behaviors,
social contact with animals of the same species, the absence of unpleasant emotional
and physical experiences such as pain, suffering, fear, stress, boredom, illness, injury,
etc. (Broom, 1996; Bracke, 2001; Hristov et al., 2006).

Animal welfare is assessed on the basis of: clinical examination and
determination of the health status of the animals (physiological, functional well-being),
analyzing of manifestations of physiological behaviors and ability to meet native basic
needs (behavioral well-being), testing the presence of positive emotions and the
absence of negative emotions in animals (emotional well-being ), as well as the testing
of benefits of life conditions that needs to match the type, race, gender, age group and
other characteristics animals (Rousing et al., 2000; Vucini¢, 2006).

Facilities for accommodation and keeping the animals should provide to them
favorable conditions in order to meet their physiological needs and that they maximally
demonstrate their productive and reproductive capabilities. Among other things, must
enable the rational application of modern technology and adapt to the type and kind of
production; respecting ecological and ethological principles. This refers to the
technological, technical and hygienic-sanitary norms of accommodation such as size of
the beds, feeders, water holes/drinkers, ventilation capacity, the complex micro-
climate, etc. (Vucemilo et al., 2006).

In the controlled stables conditions, man can determine the size of the group,
the quality and size of the beds, microclimate conditions, vaccination programs and
other, so the occurrence of disease is considered his fault or the consequence of a
failure. Diseases that occur in intensive farming and the ones that are directly related to
the environment are called multicausal disease (Webster, 2001).
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The most common failures in obtaining the welfare of cattle and pigs are
reflected in the lack of plan to secure the welfare and health, then in providing
physical, microclimate and hygienic conditions, which lead to different illness caused
by lack of technological conditions and lack of activities and reduce production results
(Hristov & Stankovi¢, 2009)

Welfare of animals whose survival depends on the man based on the concept
of Five Freedoms (Webster, 2001). These are:

1. Freedom from hunger and thirst - by provision of continuous availability of
fresh water and food that will keep the animal healthy and strong.

2. Freedom from pain, injury and disease - by providing habitat in which animal
cannot be offensive to herself or other animals, and the prevention and timely
diagnosis and treatment.

3.  Freedom from fear and stress - the prohibition of physical or psychological
abuse by humans or other animals.

4. Freedom from discomfort - by providing sufficient space for normal body
posture, for food and rest.

5.  Freedom to expression of their natural behavior - enough room to move, to
contact with other members of their own species and stimulating environment
to prevent boredom.

Rule 5 freedoms, together with the 3R rule (protection of the welfare of
experimental animals), are incorporated into all existing laws on the protection of
animals, both in the EU and the developed countries of the West, as well as in all other
countries where the protection of animals is regulated by law (Webster, 2005; Vu€ini¢ ,
2006).

Animal welfare is achieved when the animal is healthy, nourished, safe, and
able to demonstrate natural behavior, if it is comfortable and if they not suffer due to
the unpleasant condition as pain, fear and stress (Terrestrial Animal Health Code, OIE,
2009).

Materials and Methods

Estimated levels of welfare in the cattle breeding is structured according to the
individual requirements of the animal known as the Five Freedoms. For each of
freedom criterion for evaluation has been made that are estimated during breeding.
Estimation has been done as in the school from 1 to 5 (I — the best score, for some
evaluation criteria the worst score is 3).

Freedom from hunger and thirst:

1. Physical condition of cows
2. Water quality

3. The amount of water

4.  Technology of water supply
5. Quality of food

6. Technology of feeding
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Freedom from discomfort:

Floor area in the barn
Area of cattle pen
Barn technology
Pasture and cattle pen

balb o e

Freedom from pain, injury and disease:

Hygiene of animals

Health Status

Veterinarian care

Health status of the udder
Condition of milking equipment
Climatic status in barn

The lighting in the barn

Parlor, waiting room

Cattle pens, pasture, barn

Care of breeders

VXA N A WD =

H
e

Freedom from stress and fear:

[a—

Animal behavior
2. Animal behavior in the milking parlor
3.  Convenience of cattle race

Freedom to express natural behavior:

1. Technology of the accommodation
2. Freedom of movement

3. Uniformity of the herd

4. Relaxation

The study included 102 farms from the area of north-eastern Bosnia and
Herzegovina. Farms are divided into three groups: group I farms up to 5 cows (67
farms), group II farms 5-20 cows (24 farms), group III farms with more than 20 (11
farms) dairy cows in the herd.

The assessment process
Individual chapters are evaluated and the result is entered in the assessment

table. In the estimation table below scores are calculated based on the individual
chapters and the average rating is a result of breeding.
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Results and discussion

Farms with up to 5 dairy cows (67 farms) have a bad joint assessment that the
conditions of animal welfare. The highest score was 3.9 in freedom from fear and stress
(all barns with cows tied system), poorly lighted and poorly ventilated barns. The cows
are upset at each entrance to the barn and any change in the barn.

up to 5 cows

-

g 3,9
- 3,7 3.5 3,7

Freedom Freedom Freedom Freedom Freedom to
from hunger from from pain, from fear express
and thirst discomfort  injuries and and stress natural
diseases behavior

Graph. 1. Average score for individual freedom for farms up to 5 dairy cows
Prosjecan rezultat za individualnu slobodu za farme do pet muznih krava

Farms with up to 5 dairy cows (67 farms) have a bad joint assessment that the
conditions of animal welfare. The highest score was 3.9 in freedom from fear and stress
(all barns with cows tied system), poorly lighted and poorly ventilated barns. The cows
are upset at each entrance to the barn and any change in the barn.

5-20 cows

v

/‘Zi -2’2 -2 | : -2 3

o
! T

Freedom Freedom Freedom Freedom Freedom to
from hunger from from pain, from fear express
and thirst discomfort  injuriesand  and stress natural
diseases behavior

Graph. 2. Average score for individual freedom for farms from 5 to 20 dairy cows
Prosjecan rezultat za individualnu slobodu za farme od 5 do 20 muznih krava

Farms with 5-20 cows and barn generally meet the standards of animal

welfare. 6 farms had unsatisfactory evaluations but on average for all 24 farms
satisfactory rating.
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More than 20 cows

yd L2 1‘3 12 1‘3 i
T T T T |//-

Freedom from Freedom from Freedom from Freedom from  Freedom to
hunger and discomfort pain, injuries  fear and stress express natural
thirst and diseases behavior

Graph. 3. Average score for individual freedom for farms with
more than 20 dairy cows
Prosjecan rezultat za individulanu slobodu za farme sa
vi§e od 20 muznih krava

Farms with more than 20 cows are free system of keeping cows, only two
farms have linked system of keeping cows. All these interactions also meet all the
requirements of animal welfare.

Hup to 5 cows B5 -20 cows B More than 20 cows
39

/ S,/ 3,5

Freedom from Freedom from Freedom from Freedom from  Freedom to
hunger and discomfort pain, injuries  fear and stress express natural
thirst and diseases behavior

Graph. 4. Comparative overview of the average score for the five freedoms
Komparativan pregled prosjecnih rezultata za pet sloboda

4//',3 o e Yo)
][j B &

Up to 5 cows 5-20 cows More than 20
COWS

Graph. 5. The average score level of the animal welfare on the farms
Nivo prosjecnog rezultata za dobrobit Zivotinja na farmama
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Conclusion

Farms with up to 5 dairy cows do not meet basic animal welfare standards.
The main problem is the facilities for accommodation, which are old and inadequate
for keeping livestock.

Farms with 5-20 dairy cows mainly meet the basic standards of animal
welfare. The majority of these farms still own bound system of keeping cows. These
farms are family farms that employ one to two of family members. One part of the
buildings have newer structures and they were built in accordance with animal welfare
demands.

Farms with more than 20 dairy cows present the concept on which the
program of milk production development should rest. Only 16% of farms visited and
examined possesses a tied system of keeping cows. These farms with loose system of
keeping cows are modern farms, built in accordance with all standards of animal
welfare.

A problem that was noticed on all farms is that a small number of farms, only
21% use grazing as one of the feeding system of dairy cows.
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Zastita 1 dobrobit Zivotinja u praksi na farmama za
proizvodnju mlijeka u sjeveroisto¢noj Bosni 1 Hercegovini

Midhat Glavi¢', Amir Hasic’z, Amir Zenunovic’2, Vehid Mahmutovié?

'"FARMA Founded by USAID/SIDA, Bosna i Hercegovina
’Poljoprivredni zavod Tuzla, Bosna i Hercegovina

Sazetak

Cilj istrazivanja je utvrditi uslove dobrobiti i smjestaja zivotinja na farmama
za proizvodnju mlijeka. Proizvodadi mlijeka u regionu sjeveroistone BiH nisu
dovoljno upoznati o zastiti i dobrobiti zivotinja. Istrazivanje je sprovedeno u maju
2012. godine. Rezultati su dobiveni na osnovu metodologije uptinika za pet sloboda u
dobrobiti i smjestaju zivotinja (prema Websteru, 1987). Farme su podijeljene u tri
grupe, farme koje imaju do 5 muznih grla (kojih je i najvise u ovom regionu), farme
koje imaju do 20 muznih grla i farme sa vise od 20 muznih grla. Na farmama do 5
muznih grla sve farme imaju vezani sistem drZanja krava i krave se drze u zatvorenim
uslovima. Farme koje imaju do 20 muznih krava takode se u velikom procentu 67%
vezani sistem drzanja krava i u zatvorenim uslovima. Manji dio farmi ima slobodan
sistem drzanja krava i Stale otvorenog tipa sa dobrom svjetloséu i ventilacijom. Samo
16% farmi koje imaju viSe od 20 muznih grla imaju vezani sistem drZanja a ostalo je
slobodan sistem drzanja krava. Sve farme zadovoljavaju slobodu od gladi i zedi, ali je
veliki problem sloboda od neudobnosti, sloboda od stresa i straha, sloboda od
povrijedivanja i bolesti 1 sloboda ispoljavanja prirodnog ponaSanja. IstraZivanje je
realizovano u sklopu projekta "Unaprijedenje proizvodnje mlijeka na podrucju
sjeveroistoéne BiH" finansiran od strane Razvojne Agencije Ceske Republike.

Kljucne rijeci: dobrobit, smjestaj, sloboda

Midhat Glavié¢
E-mail address:
midhatg2000@yahoo.com
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Abstract

In this paper the results of efficiency of combined application of six herbicides
in weed control in potato were presented. The study was done during 2007 and 2008 in
Kola$in, on acid brown soil, at an altitude of about 900 m. In the experiment the
following herbicides were examined: S-metalachlor, Bentazone, Acetohlor,
Flurochloridone, Metribuzin and Dimetenamid-P. The study was conducted in the
Kennebec variety crop. All applied herbicides had satisfactory effect in decreasing
number and biomass of weeds. As the most effective variants in two-year average,
Sencor 70 WP and Genius were expressed (95 and 94% for the number and 92 and
88.8% for weed biomass) and the weakest effect had combination of Dual Gold 960
EC + Basagran (82.3; 69.4, respectively). In all investigated combinations of herbicides
significantly higher tuber yield was achieved comparing to the control. The highest
yield of tubers was measured in variant where Acenit 800 EC was applied - 33 t ha™,
while the lowest yield had the control variant - 18.4 t ha™.

Key words: potato, weeds, herbicides, efficacy, yield
Introduction

According to the total planted area potato is a leading agricultural crop in
Montenegro. In the production on arable land, potato is participating with more than
20%. Potatoes are grown in Montenegro on about 10000 hectares with a total annual
production of about 0.15 million tons (Monstat, Statistical Yearbook for 2011). Despite
the reduction of arable land, production of potatoes in Montenegro is constantly
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growing. Low potato yields in Montenegro are caused by various factors, among
which, one of the most important is lack of weed control (Jovovi¢ et al., 2013).

Weeds cause significant damage on potatoes and other crops. They cause yield
losses worldwide with an average of 15 to 20% (Nouri-Ghanbalani, 2002). There are
several constraints in potato production, of which weeds often pose a serious problem.
They not only compete with crop plants for nutrients, soil moisture, space and sunlight
but also serve as alternate host for several insect pests and diseases. These losses are
reflected trough competition for nutrients, light, water, space, and the space above and
below the soil surface.  In addition, weeds increase the humidity in the potato crop
thus creating favorable conditions for the development of the diseases
(Channappagoudar et al., 2007). Weeds management includes a large number of
measures with the aim to reduce or eliminate weed specimens from potato crops
(Milosevi¢, 2009). In modern agricultural practices the application of herbicides in
weed control plays great importance. Herbicides provide efficient and prompt
protection, much longer-term than other agricultural practices (Jovovi¢ et al, 2012).

The critical period for weed control is the period in the crop growth cycle
when, in order to prevent unacceptable decrease in yield, weeds must be controlled.
Weed interference before or after the critical period will not result in unacceptable
yield losses (Mohammaddoust et al, 2011). High weediness can cause a visible potato
crop development lags, which finally results in a significant reduction of yield. In
addition to the impact on the yield, the presence of weeds in the potato crops reflects
on quality of tubers. Some weeds develop a strong root system and thus reduce the
potential for the development of tubers, but also hinder their harvesting. A particular
problem is the presence of perennial weed species that drill tubers with underground
organs and thus reduce their marketing value.

Special interest in the weed flora of a potato crop Montenegro appeared in last
decade (Stesevi¢c & Jovovié, 2002, 2003, 2011; Jovovié et al, 2006, 2011, 2012).
Chemical weed control in Montenegro is present mainly in the production of potatoes
intended for the market. In the production of potatoes for home consumption and local
markets, which is the dominant form of production in Montenegro (about 75% of total
production), herbicides, are generally not used. Most commonly used herbicide is
metribuzin with pre or post-emergence application. For these reasons, the main purpose
of this research is to analyze effect of combined application of different herbicides on
potato yield in agro-ecological conditions of northern Montenegro.

Materials and methods

Investigation of the influence of combined application of herbicides on
weediness and potato yield was carried out in 2007 and 2008, on acid-brown soil
(Table 1) in Kolasin, at an altitude of about 900 m. The study was done in the leading
variety in Montenegro - Kennebec. The experiment was established in a random block
design with 4 replications. The size of the elementary plot was 21 m’. Planting of
potatoes was done manually with 70 cm between row distance and 33 cm within row
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plant distance respectively, achieving the density of about 43000 plants per hectare.
Standard agricultural practice for the potato crop was applied.

Tab. 1. Chemical characteristics of acid-brown soil on experiment field
Hemijske karakteristike kiselo-smedeg zemljista na eksperimentalnom polju

Depth pH CaCO; Humus Soluble/ Topiv
Dubina (cm) (mg/100 g)
HzO nKCl % % P205 K20
0-40 5.67 4.79 1.68 5.07 1.9 5.5

Efficiency degree was studied for 6 herbicides in 9 combinations of
application. The control variant (K) was not treated with herbicides, and the treatment
consisted of one hilling. Evaluation of weed control was carried out by the method of
quantitative and qualitative determination, on constant square area of 1 m’, in the stage
of the full flowering of potato plants. The efficiency of the applied methods of weed
control (%) was based on a 0-to-100% scale. The basic data of the applied herbicides
are shown in Table 2.

Tab. 2. Basic data for applied variants
Osnovni podaci primjenjenih varijanti

Tr} al Herblf:lde Product Contents Product Application
variant applied . . method
e applied ofa.i. rate
Probna Primjenjen Primienien proizvod  Sadriai Metod
varijanta herbicid Hyeryjen proizvo aarzdj a.m. primjene

q S-metalachlor Dual Gold 960 EC 960 g.I! 1.2 Lha PREE
! Bentazone Basagran 480 g.I'! 2 Lha' POST*

H, Acetohlor Acenit 800 EC 800 g.I" 2.5 Lha’! PREE

H; Acetohlor Genius 840 g.I"! 2 Lha PREE

b H Acetohlor Genius 840 g.I” 2 Lha™ PREE
;§ *  Flurochloridone Racer 25 EC 250 g.I! 2 Lha' PREE
ﬁ H; Metribuzin Sencor 70 WP 700 g kg 0.75 kg.ha POST*
) " Acetohlor Genius 840 g1 2 Lha’ PREE
E 6 Metribuzin Sencor 70 WP 700 g kg’ 0.5 kg.ha™! PREE
g H Dimetenamid-P Frontier super 720 g1 1 Lha’ PREE

T Metribuzin Sencor 70 WP 700 g kg’ 0.5 kg.ha™! PES
H Acetohlor Genius 840 g1 2 Lha' PREE
s Metribuzin Lord 700 WG 700 g kg! 0.5 kg.ha' POST*
H Metribuzin Lord 700 WG 700 g.kg! 0.5 kg.ha PREE
! Metribuzin Lord 700 WG 700 g kg’ 0.5 kg.ha™! POST*

K Control variant / kontrolna varijanta

PREE - Herbicide applied at the pre-emergence stage
Herbicid primjenjen u fazi prije nicanja

POST* - Herbicide applied at the post-emergence stage of crop and weeds (after hilling)
Herbicid primjenjen nakon nicanja usjeva i korova (nakon okopavanja)
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Tab. 3. Meteorological conditions during the experiment
Meteroloski uslovi tokom eksperimenta

Month/mjesec

May Jun July August Average

Year/godina Air temperature / temperatura vazduha (°C) Prosjecno
2007 12.8 16.7 18.3 17.5 16.3
2008 12.5 16.4 17.2 17.6 15.9
Amount of rainfall / kolicina padavina (mm) Total
2007 136.9 101.0 449 16.3 299.1
2008 374 103.5 113.5 20.2 274.6

The tubers harvesting was done after full maturation of canopy. The yield was
determined by measuring the tubers at each elementary plot, and then the yield per
hectare was calculated. Meteorological conditions during the experiment are shown in
Table 3. The analysis of variance was calculated according to randomize complete
block design, and the significant differences among the means were evaluated
according to least significant difference (Isd) test.

Results and discussion

In two-years examination of efficacy of chemical weed control in potato crop
in the vicinity of KolaSin 24 weed species were recorded (23 in 2007 and 18 in 2008).
According to this, the weed communities in the studied area are relatively poor in
species.

Tab. 4. Structure and number of weeds in potato crop recorded in control variants over
the period 2007-2008 (ind.m™)
Struktura i broj korova kod krompira zabiljezen u kontrolnim varijantama
tokom perioda 2007- 2008 (ind.m™)

Weed species Year / godina
Vrsta korova 2007 2008 2007-2008
Convolvulus arvensis L. 23 21 22
Chenopodium album L. 26 14 20
Polygonum persicaria L. 14 9 11.5
Sinapis arvensis L. 14 8 11
Galinsoga parviflora Cav. 13 9 11
Bilderdykia convolvulus (L.) 8 11 9.5
Amaranthus retroflexus L. 10 7 8.5
Setaria viridis (L.) 5 9 7
Other species™/ druge vrste 75 24 49.5
Total / ukupno 188 112 150

*Agropyron repens, Chenopodium hybridum, Cirsium arvense, Equisetum arvense,
Euphorbia helioscopia, Geranium dissectum, Linaria vulgaris, Plantago lanceolata,
Polygonum aviculare, Polygonum lapathifolium, Rumex acetossela, Stellaria media,
Taraxacum officinale, Trifolium repens, Veronica agrestis and Viola arvensis
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Amaranthus retroflexus (8 and 11) and Setaria viridis (5 and 9).

The results given in Table 4 show that among the registered weed species the
most common are: Convolvulus arvensis (23 in 2007 and 21 indm? in 2008),
Chenopodium album (26 and 14), Polygonum persicaria (14 and 9), Sinapis arvensis
(14 and 8), Galinsoga parviflora (13 and 9), Bilderdykia convolvulus (8 and 11),

Tab. 5. Efficacy of investigated herbicides (Number of weed Zper m?)

Efikasnost primjenjenih herbicida (broj korova po m”)

Weed species/vrste korova Other
Var. Year CON CHE POL SIN GAL BIL AMA  SET Sg;j‘e: Total
Godina AR AL PE AR PA CO RE v mi
2007 12 0 2 2 2 0 1 0 12 31
2008 7 3 0 2 0 1 0 2 7 22
H Average 9.5 L5 1 2 1 05 05 1 9.5 26.5
Prosjecno
2007 6 2 4 1 0 0 2 3 8 26
2008 4 0 3 0 0 2 0 2 5 16
H, Average 5 1 35 05 0 1 1 25 6.5 21
Prosjecno
2007 4 1 1 0 0 0 0 1 4 11
2008 2 2 0 2 0 0 0 0 1 7
Hs Average 3 15 05 1 0 0 0 0.5 2.5 9
Prosjecno
2007 4 0 0 2 0 0 1 1 6 14
2008 5 0 0 0 0 0 0 1 3 9
H Average 45 0 0 1 0 0 0.5 1 45 115
Prosjecno
2007 3 0 0 2 0 0 2 2 1 10
2008 3 0 0 0 0 0 0 0 2 5
Hs Average 3 0 0 1 0 0 1 1 1.5 75
Prosjecno
2007 11 8 0 1 2 0 0 0 5 27
2008 6 4 0 2 0 1 0 2 7 2
Hs Average 8.5 6 0 1.5 1 0.5 0 1 6 245
Prosjecno
2007 9 2 0 3 3 0 2 0 6 25
2008 6 0 4 2 0 1 2 0 1 16
H Average 75 1 2 2.5 15 05 2 0 35 20.5
Prosjecno
2007 12 3 0 2 0 0 3 0 9 29
2008 7 0 3 1 0 0 1 1 4 17
Hs Average 95 15 15 15 0 0 2 05 6.5 23
Prosjecno
2007 10 4 2 1 1 0 2 1 6 27
2008 6 0 2 2 0 1 0 3 4 18
Hs Average 8 2 2 15 05 05 1 2 5 225
Prosjecno
2007 23 26 14 14 13 8 10 5 75 188
2008 21 14 9 8 9 11 7 9 24 112
K Average 22 20 115 11 11 95 85 7 495 150
Prosjecno
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Tab. 6. Dry biomass of weeds (g)
Suva biomasa korova (g)

Year Variant/varijanta
Godina K H,; H, H; H, H; Hg H; Hg Ho
2007 88.5 265 18.7 103 13.5 69  28.1 16.8 215 209
2008 63.1 19.8 138 6.8 9.8 5.2 15.9 122 154 172
Average

s 75.8 232 16.3 8.6 11.7 6.1 22.0 14.5 18.5 19.1
Prosjecno

The results presented in Table 5 show that the highest weediness was recorded
in the control variant — 150 ind.m™ (188 in 2007 and 112 in 2008). The lowest
weediness had treatments with Sencor 70 WP (Hs) — 7.5 and Genius (H;) - 9 ind.m™
and the highest plots with application of Dual Gold 960 EC + Basagran (H;) — 26.5 and
Genius + Sencor 70 WP (Hg) — 24.5 ind.m™. At the same time control variant had the
largest biomass of weeds — 88.5 (in 2007) and 63.1 g.m™ (in 2008) (Table 6). Analysis
of weediness of variants treated with herbicides demonstrated lowest weed biomass in
treatments Hs (6.1) and Hj (8.6 g.m’z), while the highest was measured in treatments H;
(23.2) and Hs (22 g.m™).

Tab. 7. Efficacy of investigated way of weed control for weeds number and dry
biomass of weeds
Efikasnost ispitivanih nacina suzbijanja korvova na broj korova i suvu
biomasu korova

Efficacy of Herbicide/herbicidi
investigated
herbicides Year/ood
Eﬁkasnost god. H] Hz H3 H4 H5 H6 H7 Hg Hg
ispitivanih
herbicida
Weed 2007 83.5 86.2 94.1 92.6 94.7 85.6 86.7 846 85.6
eeds 2008 80.4 857 938 920 955 804 857 848 839
number
Brojkorova VYOS g3 860 940 923 950 837 863 847 850
Prosjecno
Dry 2007 70.1 789 884 847 922 682 81 75.7 76.4
biomass of 2008 68.6 78.1 89.2 84.5 91.8 748 80.7 75.6 727
weeds
b.S””“ Average g 4 985 888 846 920 715 809 757 746
iomasa Prosjecno
korova
2007 2008 2007/08
Weeds number Lspoos  3.729  3.518 3.038
Broj korova LSD 0.01 5.022 4.738 4.092
Dry biomass of weeds Lspoos 4.041 4.372 3917
Suva biomasa korova LsDoo1  5.442 5.888 5.297
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All applied herbicides exhibited a very satisfactory impact on reducing the
number of weed species (Table 7). Their efficiency in two-year average varied from
82.3 in combination with Dual Gold 960 EC + Basagran (H;) to 95.0 in variant with
Sencor 70 WP (Hs). Research demonstrated highest efficiency of herbicide treatments
Hs, H; and Hy and comparing to the other chemical weed control methods was highly
significant. In some of our earlier studies we also found the effective control of weeds
with metribuzin (Jovovi¢ et al., 2000, 2006, 2011 and 2012). High metribuzin
efficiency in the reduction of weediness in potato crops were also reported by Hoyt and
Monks (1996), Janji¢ et al. (2000), Mircov et al. (2006), and others.

Along with the reduction of weeds number all applied herbicides expressed a
very significant impact on reducing the biomass of weed. Coefficient of efficiency in
two-year average varied from 69.4 in combination with Dual Gold 960 EC + Basagran
(H1) to 92.0 Sencor 70 WP (HS5). Comparison of applied combinations showed
statistically significant differences between 70 WP (HS) and Genius (H3) and all others
treatments. In all applied herbicide treatments efficacy in reducing the number of weed
plants had significantly higher value to those achieved in reducing weed biomass. All
herbicide treatments significantly reduced the weed biomass compared to control
variant. These findings are in agreement with the previous work of Lal (1990), Jan et
al. (2004), Janji¢ et al. (2006) and Jovovi¢ et al. (2011, 2012) who observed that weed
dry biomass decreases due to herbicidal application in potato crop.

Tab. 8. Potato yields in experiments (t.ha™")
Prinos krompira u eksperimentima (t.ha™)

Year/god Variant
K H, H, H, H, H; He H, Hy H,
2007 17.6 26.5 31.5 30.8 28.9 29.5 24.2 30.0 26.1 255
2008 19.1 289 345 333 31.6 322 298 341 302 31.1

Average/Pros. 184  27.7 33.0 32.1 30.3 309 270 321 282 283

2007 2008 2007/08
spoos 2.577 3137 2.37
Lspoor  3.-448  4.197 3.193

In addition to the demonstrated effectiveness, all applied combinations of
herbicides exhibited a significant effect on increasing of the potato yield (Table 8).

The highest yields of tubers, in two-year average, were measured in
combinations Acenit 800 EC (H;) - 33.0 and Genius (H3) and Frontier super + Sencor
70 WP (H7) — both 32.1 t.ha”', while the lowest yields were obtained in the control
variant - 18.4 tha™. In two-year average all herbicide variants gave a significantly
higher yield compared to the control. Analysis within the applied herbicides showed
that the difference in yield between treatments H,, H; and H; and all other
combinations were statistically justified. The higher tuber yield in herbicidal variants
was attributed to lower weed dry matter, higher weed control efficiency and also
meteorological conditions during the experiment. Higher average potato yield obtained
in 2008 consequence of the greater amount of rainfall and also a more favorable
rainfall distribution.
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Efikasnost hemijskog suzbijanja korova
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Sazetak

U radu su predstavljeni rezultati proucavanja efikasnosti kombinovane
primjene Sest herbicida na zakorovljenost usjeva krompira. Ogledi su izvedeni tokom
2007. 1 2008. godine u Kolasinu (Drijenak), na kiselo smedem zemljistu na nadmorskoj
visini od oko 900 m. Ispitivana je efikasnost sljede¢ih herbicida: S-metalachlor,
Bentazone, Acetohlor, Flurochloridone, Metribuzin and Dimetenamid-P. Ispitivanja su
obavljena u usjevu sorte Kennebec. Svi primijenjeni herbicidi imali su zadovoljavajuci
efekat u redukciji broja i biomase korova. Kao najefikasnije, u dvogodisnjem prosjeku,
ispoljile su se varijante Sencor 70 WP i Genius (95 1 94% za broj 1 92 1 88,8% za
biomasu korova), dok se najslabijom pokazala kombinacija Dual Gold 960 EC +
Basagran (82,3, odnosno 69,4%) Sve proucavane kombinacije hemijskog suzbijanja
korova dale su znacajno veci prinos krtola u poredenju sa kontrolom. Najveci prinos
izmjeren je na Variljanti gdje je primijenjen Acenit 800 EC - 33 tha”, a najmanji na
kontroli - 18.4 tha™.

Kljucne rijeci: krompir, korovi, herbicidi, efikasnost, prinos
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Abstract

In this study we tested yield and weediness in wheat cultivars Lazarica and
Julija Mono grown under different regime of mineral nutrition. This investigation was
conducted at the long term experiment on control variant (without fertilizers), second
variant with nitrogen application (two sub variants with different rate of N) 2N; (80 kg
N ha) and 2N, (120 kg N ha™), third variant with NP fertilizer with two different rate
of N application: 3N; (80 kg N ha™ + 100kg P ha™) and 3N, (120 kg N ha™ + 100kg P
ha) and fourth variant 4N; (80 kg N ha™ + 60kg P ha™') and 4N, (120 kg N ha™ +
60kg P ha). Weediness varies in dependence of rate and variant of fertilization. The
weed species Consolida regalis Gray, Convolvulus arvensis L., Polygonum aviculare
L., Cirsium arvense L., Agropyrum repens L., Polygonum convolvulus L. was
dominant on fertilized plots. The analyzed variability of grain yield depends of applied
fertilizer variants. The lowest grain yield was found on control variant in both wheat
cultivar Lazatica (1880kg ha™), Julija Mono (1740kg ha™) while the highest grain yield
on variant 3N, (120 kg N ha” + 100kg P ha™) Lazarica (3724kg ha™ Julija Mono
(4990kg ha") and low weediness.

Key words: plant competitiveness, weediness, wheat, environment, grain yield,
rate of fertilizer

Introduction

Wheat grain yield and yield components varied in dependence of crop
nutrition, pest protection (Jolankai et al., 2006) weediness and meteorological
conditions (Marton, 2008). For achievement of high grain yield and quality it is
necessary to optimize scientific farming measure like soil tillage (Sepp et al., 2009),
optimal time and density of sowing (Petrovi¢ et al., 2008), level of water (Pawlonka &
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Skrzyczynska, 2004), fertilizer pesticide application (Fiileky, 2008). In wheat and other
cereal species yield losses under average weediness can reach about 30% (Mason et al.,
2007). One of the most important elements of the crops protection is weed control.
Time of sowing and density (Walter et al., 2002) of wheat is important for tillering,
enough to suppress weed in spring season and reduce yield losses caused by late
sowing, low temperature during winter and early spring time. Wheat density can
influence the reduction of weed dry matter more than 60% (Lemerle et al., 1996) and
reduction to weed structure (Korres & Froud-Williams, 2002). The application of
herbicides do not influence the wheat density and wheat yield (Kristensen et al., 2008).
Adequate wheat growing contributes to competitiveness with weed. Crop shading
ability contributes to weed control by decreasing chemical application and
environmental protection (Lemerle et al., 1996). Increase in wheat density and
uniformity can help in suppression of weeds (Olsen et al., 2006). Wheat cultivars differ
in competitiveness against weeds (Avramovic & Knezevi¢, 2007) therefore the
selection of cultivar is efficient preventive method of weed control (Hansen et al, 2008)
and expression of economic traits. Wheat grain yield, as well as yield of other small
grains, is in dependence of interaction of genotypes and environment (Oettler et al.,
2006; Pepo, 2007) mineral elements availability (Kovacevi¢ et al., 2005) agro-
ecological condition (Drezner et al., 2007) precipitation (Balogh et al., 2006) crop
weediness (Fodor & Palmai, 2008; Knezevic¢ et al., 2008). Also optimal application of
fertilizer will increase vigour and competitiveness of cereal crop (Paunovi¢ et al.,
2007). Grain yield and yield components and protein content increased with increasing
NP fertilizer rates (ZecCevi¢ et al., 2012). The increasing of nitrogen rate resulted in
increasing of biomass formation both of cereal plants and weeds (Jolankai et al., 2006;
Knezevi¢ et al., 2007).

The aim of this paper is investigation of the effect of different rate of nitrogen
fertilization to weed communities of winter winter wheat cultivars and variation of
grain yield.

Materials and methods

The Lazarica and Julija Mono wheat cultivars grown under different regime of
nitrogen nutrition were studied for weediness and grain yield. Cultivars were grown on
long term experimental field of Center for Small Grains in Kragujevac on control
variant (unfertilized), second variant with nitrogen application (two sub variants with
different rate of N) 2N; (80 kg P ha™) and 2N, (120 kg N ha™), third variant with NP
fertilizer with two different rate of N application: 3N; (80-100 kg NP ha™) and 3N,
(120-100 kg NP ha™) and fourth variant 4N; (80-60 kg NP ha™) and 4N, (120-60 kg
NP ha). The analysis weed community and grain yield of wheat cultivars were
conducted on four basic variants of soil fertilization and three replications. Unfertilized
plots belonged to the smonitza type of soil in the process of degradation with pH of
6.03 to 6.10 in water and 4.76 to 4.84 in KC1. Floristic structure was estimated by
method Braun-Blanquet (1964).
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Results and discussion

The weed species in wheat cultivated under different regime of fertilization
were identified. Different rates of nitrogen and phosphorus were influenced differences
of weediness (tab. 1. and tab. 2). The lowest weediness registered on the plots of wheat
crops where applied the highest rate of nitrogen. In each variant of applied fertilizer
rates were registered between 7 and 11 weed species in both tested wheat cultivars
Lazarica and Julija Mono. Mainly in all variants of nitrogen fertilization the weed
species Cirsium arvense L., Consolida regalis Gray, Convolvulus arvensis L.,
Polygonum aviculare L. was dominant (tab.1 and tab 2).

The study of floristic structure determined that weeds community represents a
fragment of Consolida regalis-Polygonum aviculare association having in it's
composition 13 species. The weed species Consolida regalis Gray, Convolvulus
arvensis L., Polygonum aviculare L., Cirsium arvens L., Polygonum convolvulus L.
were dominant on fertilized plots. These results are in agreement with previous results
presented by Knezevic et al. (2008).

Different rate of nitrogen fertilization had positive effect on wheat crop density
and no influence to the weeding level and botanical composition of the community. On
control plots it was observed low density of crops. Fertilized plots characterized by
presence of similar floristic composition of weed species in analyzed wheat cultivars,
and registered less weed species as well as their different density. The increase of
fertilizers rate had influence to the increase of the wheat plants tillering, the more
development of the wheat plants and higher yields. Also, in these conditions the
density of the weeds was reduced.

Other authors registered the most prevalent weed species Capsella bursa-
pastoris L. and Taraxacum officinale F.H. Wigg (Harker et al. 2000). Density of weeds
is dependent on weed species and soil properties. So, negative cross-correlation
between the density of Viola arvensis Murray and clay content, while, density of
Lamium purpureum L. was positively cross-correlated with the phosphorus content in
the soil (Walter et al., 2002).

The interaction between cultivar and N supply had significant impact on yield.
In this investigation we analyzed influence of weeds and fertilizer to variation of grain
yield in wheat. The highest grain yield was found for wheat cultivars on the plots
where the highest rates of fertilizer were applied. Cultivar Julija Mono expressed the
highest grain yield (4990 kg ha™) and low weediness in fertilizers variant of 3N, (120
kg N ha™' + 100kg P ha™") what could be advantage for cultivation (tab. 3). On the same
variant of fertilization 3N, (120 kg N ha'! + 100kg P ha'l) other investigated wheat
cultivar Lazarica achieved the highest yield (3724 kg ha™). Grain per square meter
were positively correlated with grain yield and influenced by kernels per spikelet, a
measure of fertility (Bennett et al., 2012).
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The least grain yield was found on control variant for both of analyzed wheat
cultivars Lazarica (1880kg ha™) and Julija Mono (1740kg ha™) tab. 3. Cultivar Julija
Mono had higher grain yield (2586kg ha™) on plot fertilized by 80kg N ha™ (variant
2N)) than cultivar Lazarica (2420kg ha™). Also on variant 2N, (120kg N ha™) cultivar
Julija Mono had higher grain yield (2680kg ha™) than cultivar Lazarica (2470kg ha™).

Tab. 3. Average yield of grain (kg ha'l) of examined wheat cultivars under the different
variants of fertilization
Ipocjeuan npunoc spua (kg ha™) ucnumusanux nwenuynux copmu nod
paznunumum eapujanmama hyoperoa

Cultivar / Copma Lazarica Julija Mono
Variants / Bapujanme Plot Hectare Plot Hectare
Ilapyena Illapyena
Control 1 940 1880 890 1780
Control 2 955 1910 870 1740
2N, (80 kg N ha™") 1210 2420 1293 2586
2N, (120 kg N ha™) 1235 2470 1340 2680
3N, (80 kg N ha™' + 100kg P ha™") 1796 3592 2192 4384
3N, (120 kg N ha + 100kg P ha™) 1862 3724 2495 4990
4N, (80 kg N ha™ + 60kg P ha™") 1565 3130 1996 3992
4N, (120 kg N ha™' + 60kg P ha™). 1645 3290 2178 4356

In general, increasing rates of NPK fertilization caused only a significant
increase in the yields. Similar results obtained in the crop rotation at lower rates 150—
300 kg NPK ha (Fiileky, 2008). Increasing assimilate allocation to the reproductive
primordia indirectly increase total crop photosynthesis and intensive development
growth of vegetative reproductive organs in wheat. However, total photosynthesis has
increased as a result of an increase in leaf area, daily duration of photosynthesis or leaf
area duration (Richards, 2000). Even small increases in the rate of net photosynthesis
can translate into large increases in biomass and hence yield, since carbon assimilation
is integrated over the entire growing season and crop canopy.

Conclusion

The results of investigation showed differences of weediness in wheat cultivars
and specific interaction genotype/nitrogen rate. The increasing in fertilizer rate affected
grain yield as well abundance of weed species. The higher rates of nitrogen fertilizer
rate have effect to efficient competition of wheat plants and composition of weed
species which leads to increase of grain yield. The highest grain yield in wheat Julija
Mono (4990 kg ha™) was found in variant 3N, (120 kg N ha™ + 100kg P ha™). Also
tested cultivar Lazarica achieved the highest higher yield (3724 kg ha™). Breeding of
wheat cultivars for improving grain yield require complex work in direction to
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improving several types of abiotic stress as well tolerance to drought, high
temperatures, high irradiance, and nutrient toxicities or deficiencies. A strategy is then
described where a specific environment is targeted and appropriate germplasm adapted
to the chosen environment, based on extensive definition of the morpho-physiological
and molecular mechanisms of tolerance of the parents. In wheat grown under different
application of nitrogen fertilizer identified different weed species while prevail weed
species were Cirsium arvense L., Consolida regalis Gray, Convolvulus arvensisl L.,
Polygonum aviculare L. For weed management strategy in wheat should be optimize
technological growing measures. One of the strategies to reduce weediness based on
increasing of sowing density in conventional agriculture and it is a way to reduce
herbicide application levels and further this strategy may have other positive influence
to environment including fuel consumption and carbon dioxide (CO,) production.
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[TpuHOC mineHuIe U MPUCYCTBO KOPOBA MPU MPUMEHHU
pa3IMUUTHX 71032 a30THOT hyOpuBa

Jecumup Kuexesuh', Jumurpuje Mapkosuh?,
Cperenka Mapkosuh?, Hanujena Konauh

" Vuueepsumem y Hpuwmunu, Iomonpuspeonu gaxynmem, Kocoscka Mumposuya-
Jewax, Cpouja
’Momonpuspednu paxynmem, Yuusepsumem y Baroj Jlyyu, Bocna u Xepyezosuna

Caxerak

Y 0BOM pajy je NpeacTaB/beHO N3y4yaBame MPUHOCA 3pHA U T10jaBa KOPOBCKHX
BpcTa y yceBnMa JBe copte o3ume mureHnne (Jlazapuma u Jymuja MoHo), rajeHux y
YCIOBAMA PA3IHYUTOT pekKMMa MUHEpaidHe HcxpaHe. M3ydaBama Cy oOaBibeHa Ha
OYTOTONUINE-EM OIJIefy ca YeTHpH BapHjaHTe hyOpema ca mo 1Be BapujaHTe ca
pa3IHMYUTOM JI030M MPUMEHE a30THOT )yOpema: KoHTposiHa BapujaHTa (0e3 hyOpema),
Jpyra BapHjaHTa MPHMEHE a30Ta ca JIBC MOJBAPUjaHTE ca PA3IHMIUTOM JO30M a30Ta
2N, (80 kg N ha™) u 2N, (120 kg N ha™"), Tpeha BapujanTa ca mBe moasapujante 3N,
(80 kg N ha™ + 100kg P ha™) u 3N, (120 kg N ha” + 100kg P ha') u uerspra
BapujauTa ca ase nogsapujante 4N, (80 kg N ha + 60kg P ha™) and 4N, (120 kg N
ha! + 60kg P ha'l). Onena je ypahleHa y Tpu MOHaBJbakba Ha CBUM BapHjaHTaMa
hyOpemwa. Metoga Braun-Blanquet (1964) je kopumihena 3a oneHy (IOPUCTHYKOT
cacraBa y yceBMMa IIBE COpTe MIIeHUIle. PermcrpoBano je 13 pasmmuuTux KOPOBCKUX
BpCTa ca pasnuuuToM OpojHomly, Koja je moka3ana oapeheHy 3aBUCHOCT ca
IpUMEHEHNM Jl03aMa a30THOT hyOpuBa. Ha Hel)yOpenum mapuenama je yCTaHOBJbEHO
Behe mpucyctBo kopoBa. IloBehaBame mo3e aszoTHor hyOpwBa Ha mapuenaMa je
yTULANO0 HAa Bely rycTHHY yceBa IMIICHUIIC W CMAameH MHTCH3UTET KOPOBCKUX BPCTA.
Koposcke Bpcre Consolida regalis Gray, Convolvulus arvensis L. Polygonum
aviculare L., Cirsium arvense L., Agropyrum repens L. u Polygonum convolvulus L. cy
Owie nomuHaHTHE Ha hyOpenuMm maprenunama. M3y4aBaH je npuHOC 3pHA MIICHUIE U
YCTaHOBJBEHO j€ Bapupame 3aBHCHO of McxpaHe. Ha mapuenama Ge3 nopaBama a3ora
PUHOC 3pHA je GMo HajHmKM Koz copre Jlasapuua (1880kg ha™), u Jymmuja Mouo
(1740kg ha™'). Hajeehu npuHocu 3pHa cy HOOMjeHH Ha mapuelaMa ca BapHjaHTOM
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hybpemwa 3N, (120 kg N ha™ + 100kg P ha™) u To xox Jlasapuue (3724kg ha™) u
Jynuje Mono (4990kg ha'l) a Ha OBOj BapHjaHTH j€ YCTaHOBJbEHA M HajMama
3akopoBJbeHOCT. OBO yKa3zyje Ja onTHMH3anuja npuMeHe hyOpema IOoNpHHOCH
nosehamy TyCTHHE yceBa MIIEHHIlE, Behoj KOMIETHTHBHOCTH ca KOPOBCKHM BpCTaMa,
ITO yTHYE Ha Marmke MPUCYCTBO KOPOBa M CMameHy MOTpedy ymoTpebe xepOuimna,
YUME C¢ 3HAYajHO JONPUHOCH CMAarbCHy TPOIIKOBA CHEPIUje W OUYyBamby JKUBOTHE
cpenuHe.

Kmyune peuu: KOMIETUTUBHOCT, 3aKOPOBJBEHOCT, IILIEHHUIIA, CIIOJbAIlba
cpenuHa, IpUHOC 3pHa, 103a hyopema

Desimir Knezevi¢
E-mail address:
desimir.knezevic@pr.ac.rs
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Sazetak

Biohemijsko - fizioloska proucavanja plodova kruske sorte Pakams trijumf na
razli¢itim pozicijama (vrh, sredina, baza) i ekspozicijama (istok, zapad) na stablu
izvrSena su u toku 2010. 1 2011. godine u zasadu kruske u Jurkovici - opstina Gradiska.
Stabla ispitivane sorte zasadena su u pravcu sjever - jug, gajena u uzgojnom obliku
vitko vreteno na sijancu divlje kruske i u vrijeme istrazivanja nalazila su se periodu
punog plodono$enja. Plodovi su analazirani neposredno nakon berbe i nakon mjesec
dana skladiStenja u hladnjaci sa normalnom atmosferom. Analiza varijanse je pokazala
da su tvrdo¢a mesa ploda i sadrzaj rastvorljive suve materije u celijskom soku mesa
ploda uslovljeni pozicijom ploda na stablu, dok ekpozicija ploda nije znacajno uticala
na ponasanje plodova nakon berbe i nakon skladiStenja. Najmanju tvrdo¢u imali su
plodovi vr$ne zone dok je najveca vrijednost istog parametra zabiljezena kod plodova
iz bazne zone. Plodovi iz vrSne zone imali su i najveéi sadrzaj rastvorljive suve
materije ali kad je u pitanju najman;ji sadrzaj istog doslo je do odredenih odstupanja
posmatrajuci plodove plodova nakon berbe i nakon skladistenja. Naime, plodovi iz
srediS$nje zone imali su najmanju vrijednost Se¢era nakon berbe ali nakon skladiStenja
ista vrijednost je uocena kod plodova iz vrSne zone dok je sa aspekta ekspozicije
uoceno jednako ponaSanje plodova. Rezultati istrazivanja su znaCanji za odredivanje
probirne berbe plodova voca kao i za ouvanje kvaliteta uskladiStenih plodova.

Kljucne rijeci: kruska, sazrijevanje plodova, kvalitet, cuvanje plodova
Uvod
Da bi se smanjili gubici koji nastaju prilikom skladistenja plodova neophodno
je ste¢i osnovna znanja o biologiji i fizioloSkim procesima u plodovima tokom rastenja

i razvica, u periodu do i nakon berbe, kao i o uticaju faktora spoljne sredine na
pogorsanje kvaliteta plodova (Pasali¢, 2006). Pozicija ploda u krosnji ima uticaja na
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njihovu biohemijsko - fizioloSku konstituciju u periodu sazrijevanja ali rezultati
dobijeni u razli¢itim istrazivanjima nisu uvijek isti. Tako Tred i sar. navode da poloZaj
ploda u krosnji znacajno uti¢e na Cvrstinu mesa ploda (Trad et al., 2013). Ocuvanje
kvaliteta uskladistenih plodova zavisi od brojnih faktora, ali jedan od presudnih faktora
koji direktno utice na proces skladiStenja plodova predstavlja odredivanje optimalnog
momenta berbe voca. Zrelost, je kombinacija osobina poput ¢vrstine, boje pokoZzice i
sadrzaja Secera i rezultat je dugogodi$nje razvojne fiziologije ploda u odnosu na
poziciju istog na drvetu i elemetarnih uticaja poput svjetlosti i temperature (Woolf and
Ferguson, 2000). Razli¢it polozaj unutar kro$nje sa razli¢itim relativnim intenzitetom
svjetlosti znatno uti¢e na prosjecnu tezinu plodova, sadrzaj rastvorljivih suvih materija
i antocijana (Xu and Chen , 2004 — navedeno kod Feng - li et al., 2008). Takode,
polozaj kro$nje znacajno utie na senzornu i hranljivu vrijednost kvaliteta plodova
(Gullo et al., 2014). Khalid i sar. u svojim istrazivanjima navode da su vrijednosti boje
pokozice ploda najvece kod plodova sa spoljasnje strane krosnje, dok je vrijednost
glatkoce boje pokozice ploda veca sa unutrasnjeg dijela krosnje (Khalid et al., 2012).
Plodovi sa sjeverne strane u pravcu redova istok- zapad imaju najveéi nivo zracenja i
najvecu temperaturu ploda (Fouche et al., 2010). Kako navode mnogi autori, plodovi
kruske na razli¢itim pozicijama imaju razli¢ite biohemijsko - fizioloske karakterisitke,
pa tako Pasali¢ navodi da postoji uticaj pozicije ploda i nihove ekspozicije na tvrdocu
mesa ploda i sadrzaj rastvorljivih suvih materija u ¢elijskom soku mesa ploda, §to moze
uticati na ukupni kompleks biohemijsko - fizioloskih svojstava ploda (Pasali¢, 2010).
Cilj ovog rada je proucavanje biohemijsko - fizioloSkih karakterisitka ploda sorte
kruske Pakams trijumf, u zavisnosti od pozicije ploda na stablu (vrh, sredina, baza) kao
i njegove ekspozicije (istok, zapad) neposredno nakon berbe plodova i nakon njihovog
skladiStenja u hladnjaci sa normalnom atmosferom.

Materijali 1 metode rada

Proucavanje uticaja pozicije 1 ekspozicije na biohemijsko - fiziolosku
konstituciju plodova kruSke u ovom istrazivanju obavljena su 2010. i 2011. godine u
zasadu kruske u Jurkovici - Gradiska, na sorti kruske Pakams trijumf. Stabla ispitivane
sorte zasadena na razmaku 3 x 1 m u pravcu sjever - jug, gajena u uzgojnom obliku
vitko vreteno na sijancu divlje kruske i u vrijeme istrazivanja nalazila su se periodu
punog plodonosenja. Vrijeme berbe plodova utvrdeno je na osnovu ranijih prosjecnih
parametara stepena zrelosti. Fotografisanje stabala za fotopozicioniranje izvrSeno je sa
obe strane plodonosnog zida, a za oznacavanje pojedinacnih plodova u berbi koristeni
su vodootporni markeri u tri boje (plavi, crveni i crni). Berba plodova izvrsena je
detaljno prema oznakama pri fotopozicioniranju. Plodovi za analize uzeti su iz tri zone
kro$nje: bazna, centralna i vr$na, sa dvije strane svijeta: istocna i zapadna. Plodovi su
analazirani neposredno nakon berbe i nakon mjesec dana skladiStenja u hladnjaci sa
normalnom atmosferom. Za odredivanje biohemijsko - fizioloskih karakterisitka ploda
kruske ukupno je uzeto 300 plodova sa razlicitih zona i strana kroSnje u jednoj godini.
Dobijeni podaci obradeni su statisticki, racunanjem srednjih vrijednosti i pripadajucih
mjera varijabiliteta. Podaci su obradeni analizom varijanse u trofaktorijalni ogledu 2 x

508 Agroznanje, vol. 14, br.4. 2013, 507-521



2 x 3 (godina x ekspozicija X pozicija - zona), posebno nakon berbe i nakon
skladistenja plodova, a znacajnost razlika utvrdena je testom najmanje znacajne razlike.

Rezultati 1 diskusija
Tvrdo¢a mesa ploda nakon berbe

Prosjecna vrijednost tvrdo¢e mesa ploda sorte Pakams trijumf nakon berbe sa
razli¢itih pozicija i ekspozicija na stablu u ispitivanim godinama data je u tabeli 1.

Tab. 1. Prosje¢na vrijednost tvrdoée mesa ploda (kg/cm?) sorte Pakams trijumf nakon berbe
sa razli€itih pozicija i ekspozicija na stablu
Average value of flesh hardness (kg/cm2) in post-harvest Packham's Triumph
varieties from different positions and exposures in tree

@) Godina istrazivanja
_\; Research year (A) _
£Q 2010 (A)) 2011 (A,) =19
) § Ekspozicija stabla (B) Ekspozicija stabla (B) § 5
S = Tree exposure (B) Tree exposure (B) S5
S s Zapadna Zapadna =L
S 8 Isto¢na (B)) (B,) Isto¢na (B,) (B,) 5 E‘
[SARS] 2 2 RvERS)
=8 EastB) | wesegy | BBV | wesi () S 3
2 3 27
g _ _ _ _
N B B = B s R
; X+S | X+S. | XS, | X+S5. | &
=}
N
ig; (C) | 588+521 | 6,52+823 | 583574 | 590+643 6,03
II sredina
11 middle (Cy) 6,40 + 9,24 6,30 + 8,05 6,71 £ 5,28 5,97+ 6,18 6,34
III baza
11T base (Cy) | 6,71 £8,69 6,66 +0,11 7.11+7.24 6,92 + 5,85 6,85
X (A) 6,41 6,41
}“terakc.ua AB | 633+024 | 649+0,10 | 6,55+0,38 | 6,27+0,33
nteraction
Inter- Inter- Inter- Inter-
EKSDo- akcija akcija akcija akcija
Statistika | Godina zic?a Pozicija BC AC AB ABC
Statistics Year Ex o:vlure Position Inter- Inter- Inter- Inter-
P action action action action
BC AC AB ABC
Fexp 0,59 1,70 15,88 6,43%* 3,32% 1,26 0,37
LSD s 0,40 0,25
LSD (0 0,53 0,32
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Pregledom podataka u tab. 1 se vidi se da je prosjecna vrijednost tvrdoce mesa
ploda u prosjeku jednaka u 2010. i 2011. godini (6,41); plodovi iz vrSne zone u
prosjeku imaju najmanju tvrdo¢u mesa ploda (6,03), zatim plodovi iz sredine kro$nje
(6,34) i najvecu tvrdoéu imaju plodovi iz bazne zone (6,85). Plodovi sa isto¢ne strane u
prosjeku imaju vecu tvrdocu mesa (6,44) od plodova sa zapadne strane (6,38).
Medutim, znacajnost interakcijskih efekata pokazuje da ima odstupanja od ispoljenih
osnovnih zakonitosti. Analiza varijanse pokazuje i statisticki znacajne interakcijske
efekte izmedu pozicije 1 ekspozicije kao 1 izmedu pozicije i godine.
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Graf. 1. Analiza interakcijskog efekta (BC) prosjecne vrijednosti tvrdoce mesa ploda
sorte Pakams trijumf nakon berbe u odnosu: ekspozicija x pozicija
Analysis of interaction effests (BC) of average value of flesh hardness in post-harvest
Packham's Triumph variety in relation: exposure x position
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Graf. 2. Analiza interakcijskog efekta (AC) prosjecne vrijednosti tvrdoce mesa ploda
sorte Pakams trijumf nakon berbe u odnosu: godina x pozicija
Analysis of interaction effests (AC) of average value of flesh hardness in post-
harvested Packham's Triumph variety in relation: year x position
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Analiza interakcijskog efekta pozicija x ekspozicija (BC) na prosjecne
vrijednosti tvrdoce mesa ploda nakon berbe data na grafikonu 1, pokazuje da je doslo
do odstupanja od osnovnih ispoljenih zakonitosti na zapadnoj ekspoziciji kada su
plodovi iz vr$ne zone imali vecu tvrdo¢u od plodova iz sredisnje zone krosnje s tim da
je dobijena razlika statisticki neopravdana.

Analiza interakcijskog efekta godina x pozicija (AC) na prosjecne vrijednosti
tvrdo¢e mesa ploda neposredno nakon berbe data na graf. 2 pokazuje da je doslo do
odstupanja od osnovnih ispoljenih zakonitosti u 2011. god. kada su plodovi vr$ne zone
stabla imali statisticki znac¢ajno manju prosjecnu vrijednost tvrdoce mesa ploda nego u
2010. godini, a plodovi iz bazne zone su imali statisticki znaCajno veéu prosje¢nu
vrijednost tvrdo¢e mesa ploda u odnosu na 2010. godinu.

Tab. 2. Prosje¢na vrijednost tvrdoce mesa ploda (g) sorte Pakams trijumf nakon
skladiStenja sa razli¢itih pozicija i ekspozicija na stablu
Average value of flesh hardness (kg/cm2) in post-storage Packham's Triumph
varieties from different positions and exposures in tree

o Godina istrazivanja
=) Research year (A) -
g @)
i Q 2010 (A)) 2011 (Ay) = =
; ‘2 Ekspozicija stabla (B) Ekspozicija stabla (B) E? I§
S = Tree exposure (B) Tree exposure (B) é é
S~2a « " N Zapadna 4R
% $) % ) Isto¢na (B;) | Isto¢na (B;) | Isto¢na (B;) (B,) 8 %
.8 he
:g S East (B)) East (B)) East (B)) West (B,) ?% %
2t :
N _ _ _ _ X
] j7el
N
Ivrh
Tvrh (C) | 5,02+7,98 6,06 £0,64 | 4,73+£7,02 | 3,68+9,59 4,87
%j;g;}? () | 61780 | 5585012 | 5014950 | 331924 4,87
2
I}}ﬁ;ﬁ;}e (C) | 574+736 | 646+011 | 541+6,97 | 572+7,83 5,83
X (A) 5,74 4,64
}“terakc.ua AB | 546+022 | 6,03+025 | 505+0,19 | 424+0,75 o
nteraction
Inter- Inter- Inter- Inter-
EKSpo- akcija akcija akcija akcija
Statistika | Godina zic?a Pozicija BC AC AB ABC
Statistics Year J Position Inter- Inter- Inter- Inter-
Exposure ; . . .
action action action action
BC AC AB ABC
Feo 85,09** 0,14 47,55%* 5,39** 2,21 15,66** 1,94
LSD 45 0,19 0,27 0,22
LSD 4 0,25 0,36 0,29
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Tvrdo¢a mesa ploda nakon skladistenja

Prosje¢na vrijednost tvrdo¢e mesa ploda sorte Pakams trijumf nakon
skladiStenja sa razli€itih pozicija 1 ekspozicija na stablu u ispitivanim godinama data je
u tabeli 2.

Iz tab. 2 konstatuje se: prosje¢na vrijednost tvrdo¢e mesa ploda u prosjeku
veca je u 2011. (4,64) u odnosu na 2010. godinu (5,74); plodovi iz bazne zone u
prosjeku imaju najvecu tvrdocu mesa ploda (5,83), dok plodovi iz sredi$nje i vrSne
zone u prosjeku imaju jednaku tvrdocu mesa ploda (4,87). Plodovi sa istoka u prosjeku
imaju vecu tvrdo¢u mesa (5,25) od plodova sa zapada (5,13). Analiza varijanse
pokazuje statisticki znacajne interakcijske efekte izmedu pozicije i ekspozicije kao i
izmedu godine i ekspozicije.

Analiza interakcijskog efekta pozicija x ekspozicija (BC) na prosjecne
vrijednosti tvrdo¢e mesa ploda nakon berbe data na graf. 3, pokazuje da je doslo do
odstupanja od osnovnih ispoljenih zakonitosti na zapadnoj ekspoziciji kada su plodovi
iz srediSnje zone imali najmanju tvrdocu §to je statisticki zna¢ajno manje u odnosu na
plodove iz vr$ne zone krosnje.

6,2
6
5,8
5,6 .
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Graf. 3. Analiza interakcijskog efekta (BC) prosjecne vrijednosti tvrdo¢e mesa ploda
sorte Pakams trijumf nakon berbe u odnosu: ekspozicija X pozicija
Analysis of interaction effests (BC) of average value of flesh hardness in post-harvest
Packham's Triumph variety in relation: exposure x position

Analiza interakcijskog efekta godina x ekspozicija (AB) na prosjecne
vrijednosti tvrdo¢e mesa ploda nakon skladistenja data na graf. 4, pokazuje da je doslo
do odstupanja od osnovnih zakonistosti u 2010. god. kada su plodovi sa zapadne strane
u prosjeku imali vecu tvrdocu mesa u odnosu na plodove sa isto¢ne strane s tim da je
dobijena razlika statisti¢ki neopravdana.
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Graf. 4. Analiza interakcijskog efekta (AB) prosjecne vrijednosti tvrdoce mesa ploda
sorte Pakams trijumf nakon skladiStenja u odnosu: godina x ekspozicija
Analysis of interaction effests (BC) of average value of flesh hardness in post-storage
Packham's Triumph variety in relation: year x position

Sadrzaj rastvorljivih suvih materija u ¢elijskom soku mesa ploda nakon berbe

Prosjecna vrijednost sadrzaja rastvorljivih suvih materija u ¢elijskom soku
mesa ploda sorte Pakams trijumf nakon berbe sa razlicitih pozicija i ekspozicija na
stablu u ispitivanim godinama data je u tabeli 3.

Iz tabele 3 vidi se da je prosjecna vrijednost sadrZaja rastvorljivih suvih
materija u Celijskom soku mesa ploda u prosjeku veca je u 2011. godini (15,25) u
odnosu na 2010. godinu (12,33); plodovi sa zapadne strane u prosjeku imaju veci
sadrzaj Secera (13,83) nego plodovi sa isto¢ne strane (13,75). Plodovi iz bazne zone u
prosjeku imaju najmanju vrijednost sadrZaja Secera u soku mesa ploda (13,53), zatim
plodovi iz sredine krosnje (13,69) dok su najvecu vrijednost sadrzaja Se¢era imali
plodovi iz vrSne zone (14,16). Znacajnost interakcijskih efekata pokazuje da ima
odstupanja od ispoljenih osnovnih zakonitosti.

Analiza interakcijskog efekta pozicija x ekspozicija (BC) na prosjecne
vrijednosti tvrdo¢e mesa ploda nakon berbe data na graf. 5, pokazuje da je doslo do
odstupanja od osnovnih ispoljenih zakonitosti na zapadnoj ekspoziciji kada su plodovi
iz sredi$nje zone imali manju tvrdo¢u u odnosu na plodove iz bazne zone krosnje s tim
da je dobijena razlika statisticki neopravdana.

Analiza interakcijskog efekta godina x pozicija (AC) na prosjecne vrijednosti
tvrdo¢e mesa ploda neposredno nakon berbe data na graf. 6 pokazuje da je doslo do
odstupanja od osnovnih zakonitosti u 2010. godini kada su plodovi iz sredine imali
najmanju prosjecnu vrijednost sadrzaja Secera Sto je statisticki znacajno manje u
odnosu na plodove iz bazne i vr$ne zone stabla.
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Tab. 3. Prosjecna vrijednost sadrzaja rastvorljivih suvih materija u ¢elijskom soku
mesa ploda (%Brix) sorte Pakams trijumf nakon berbe sa razli¢itih pozicija i
ekspozicija na stablu
Average value of content of soluble dry matter in cell juice of fruit flesh (%
Brix) in post-harvest Packham's Triumph variety from different positions and
exposures in tree

s Godina istrazivanja %)
o 8 Reserach year (A) Pl
= =.Q
3 = 2010 (A)) 2010 (A)) S
EEPS Ekspozicija stabla (B) Ekspozicija stabla (B) 2 &
5 % 8) :‘é Q Tree exposure (B) Tree exposure (B) 5 §
SIS £ 9
§ = Istocna (B,) | Zapadna (B;) | Isto¢na (B,) Za(p};l (;na & ":\
1 V 2 — 2
. §] East (B)) West (B;) East (B,) West (Bo) g §
— — — — |
Q 7]
3 X+S. | XS, |[X+S, [x+5, | 3
i:’rﬂlhl (C) | 12,81 +£0,10 | 12,58+0,12 | 15,50+0,15 | 15,77 £0,17 14,16
II sredina
11 middie (Cy) | 12,35+0,11 11,72+0.10 | 15,17+0,13 | 15,52+0,15 13,69
III baza
Illbase (Cy) | 12,02+0,15 | 12,55 +£0,13 | 14,67+0,16 | 14,88 +£0,17 13,53
X (A) 12,33 15,25
Interakeija— p 1 19392023 | 12284028 | 15,11+024 | 1539+0.26 o
Interaction
Inter- Inter- Inter- Inter-
EKspo- akcija akcija akcija akcija
Statistika | Godina Zicf’.a Pozicija | BC AC AB ABC
Statistics Year J Position Inter- Inter- Inter- Inter-
Exposure ; . . .
action action action action
BC AC AB ABC
Fexp 1323,45%* 1,09 22,78** 3,67* 8,66** 5,82% 5,50%*
LSD 405 0,19 0,27 0,21 0,22 0,38
LSD 0,25 0,36 0,26 0,29 0,51

Analiza interakcijskog efekta godina x ekspozicija (AB) na prosjecne
vrijednosti sadrzaj Secera u celijskom soku mesa ploda nakon skladiStenja data na
grafikonu 7, pokazuje da je doslo do odstupanja od osnovnih zakonistosti u 2010. god.
kada su plodovi sa zapadne strane u prosjeku imali manju tvrdo¢u mesa u odnosu na
plodove sa isto¢ne strane s tim da je dobijena razlika statisticki neopravdana.
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Graf. 5. Analiza interakcijskog efekta (BC) prosjecne vrijednosti sadrzaja rastvorljivih
suvih materija u ¢elijskom soku mesa ploda sorte Pakams trijumf nakon berbe u
odnosu: ekspozicija x pozicija
Analysis of interaction effects (BC) of average value of content of soluble dry matter in
cell juice of fruit flesh in post-harvest Packham's Triumph variety in relation:
exposure x position
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Graf. 6. Analiza interakcijskog efekta (AC) prosjecne vrijednosti sadrzaja rastvorljivih
suvih materija u ¢elijskom soku mesa ploda sorte Pakams trijumf nakon berbe u
odnosu: godina x pozicija
Analysis of interaction effects (AC) of average value of the content of soluble dry
matter in cell juice of fruit flesh in post-harvest Packham's Triumph variety in
relation: year x position
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Graf. 7. Analiza interakcijskog efekta (AB) prosjecne vrijednosti sadrzaja rastvorljivih
suvih materija u ¢elijskom soku mesa ploda sorte Pakams trijumf nakon berbe u
odnosu: godina x ekspozicija
Analysis of interaction effects (AC) of average value of content of soluble dry matter in
cell juice of fruit flesh in post-harvest Packham's Triumph variety in relation:
exposure x position

Sadrzaj rastvorljivih suvih materija u ¢elijskom
soku mesa ploda nakon skladistenja

Prosjec¢na vrijednost sadrzaja rastvorljivih suvih materija u ¢elijskom soku
mesa ploda sorte Pakams trijumf nakon skladiStenja sa razli¢itih pozicija i ekspozicija
na stablu u ispitivanim godinama data je u tab. 4.

Na osnovu tabele 4 zakljucuje se: prosjena vrijednost sadrzaja rastvorljivih
suvih materija u ¢elijskom soku mesa ploda u prosjeku je manja u 2010. godini (13,30)
u odnosu na 2011. godinu (15,55); plodovi sa istoéne strane u prosjeku imaju veéi
sadrzaj Secera (14,61) u odnosu na plodove sa zapadne strane (14,23). Plodovi iz bazne
zone u prosjeku imaju najmanju vrijednost sadrzaja Seéera (14,25), zatim plodovi iz
sredine kro$nje (14,50) dok su najvecéu vrijednost sadrzaja Secera imali plodovi iz vr$ne
zone (14,53). Analiza varijanse pokazuje statisticki znacajne interakcijske efekte
izmedu pozicije i ekspozicije kao i1 izmedu godine i pozicije.

Analiza interakcijskog efekta pozicija x ekspozicija (BC) na prosjecne
vrijednosti sadrzaja Se¢era u mesu ploda nakon berbe data na grafikonu 8, pokazuje da
je doslo do odstupanja od osnovnih ispoljenih zakonitosti na zapadnoj ekspoziciji kada
su plodovi iz sredi$nje zone imali manju vrijednost sadrzaja SeCera u odnosu na
plodove iz bazne zone stabla s tim da je dobijena razlika statisticki neopravdana.
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Tab. 4. Prosjecna vrijednost sadrzaja rastvorljivih suvih materija u ¢elijskom soku
mesa ploda (%Brix) sorte Pakams trijumf nakon skladiStenja sa razlicitih
pozicija i ekspozicija na stablu
Average value of content of soluble dry matter in cell juice of fruit flesh (%
Brix) in post-storage Packham's Triumph variety from different positions and
exposures in tree

s Godina istrazivanja
o Reserach year (A)
= —~
z5 2010 (A)) 2010 (A)) 3
Iz Ekspozicija stabla (B) Ekspozicija stabla (B) S
g 2 Tree exposure (B) Tree exposure (B) 2 :‘é
S S
3 5 Zapadna Zapadna ia
e Istocna (B,) 53 ) Istocna (B,) gg ) g 1S
2 1 2 S
:% 2, East (B)) West (B) East (B) West (B) f‘g ?
2 3 2/
N - - - - 8
<
£ X+S, |X+S. |X+S. | XS,
Ivrh
I vrh (C) | 13,10+0,14 | 12.88+0,17 | 16,48+0.,15 | 15,68+0,17 14,53
II sredina
e (C) | 13942019 | 13,20£0,14 | 15,68+0,16 | 15,18+0,13 14,50
III baza
111 base (Cy) | 13,27+0,15 | 13,43+£0,20 | 15,25+0,14 | 15,06+0,19 14,25
X (A) 13,3 15,55
}“‘erakc.”a AB | 13,43+025 | 13,17+0,16 | 15,80+ 0,36 | 1530+ 0,19
nteraction
Inter- Inter- Inter- Inter-
EKspo- akcija akcija akcija akcija
Statistika | Godina zic?'a Pozicija | BC AC AB ABC
Statistics Year J Position Inter- Inter- Inter- Inter-
Exposure ; . . .
action action action action
BC AC AB ABC
Fexo 578,06%* | 13,05%* 3,91% 401% | 19,94%* 1,77 2,07
LSD s 0,22 0,32 0,20
LSD 401 0,29 0,42 0,23
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Graf. 8. Analiza interakcijskog efekta (BC) prosjecne vrijednosti sadrzaja rastvorljivih
suvih materija u ¢elijskom soku mesa ploda sorte Pakams trijumf nakon skladistenja u
odnosu: ekspozicija X pozicija
Analysis of interaction effects (BC) of average value of content of soluble dry matter in cell
Juice of fruit flesh in post-storage Packham's Triumph variety in relation: exposure x
position
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Graf. 9. Analiza interakcijskog efekta (AC) prosjeéne vrijednosti sadrzaja rastvorljivih
suvih materija u ¢elijskom soku mesa ploda sorte Pakams trijumf nakon skladistenja u
odnosu: godina x pozicija
Analysis of interaction effects (AC) of average value of content of soluble dry matter in cell
Juice of fruit flesh in post-storage Packham's Triumph variety in relation: year x position
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Analiza interakcijskog efekta godina x pozicija (AC) na prosjecne vrijednosti
sadrzaja Secera u mesu ploda data na grafikonu 9 pokazuje da je doslo do odstupanja
od osnovnih zakonitosti u 2010. godini kada su plodovi iz vrSne zone imali najmanju
prosje¢nu vrijednost sadrzaja Secera Sto je statisticki znacajno manje u odnosu na
plodove iz baze i sredine stabla.

Zakljucak

Istrazivanja u ovom radu pokazuju da pozicija i ekspozicija razli€ito uticu na
biohemijsko - fizioloske karakteristike plodova sorte kruske Pakams trijumf.
Analiziranjem osnovnih zakonitosti moZe se zakljuciti da nakon berbe i nakon
skladiStenja plodovi pokazuju gotovo jednako ponaSanje sa aspekta pozicije ali sa
aspekta ekspozicije uoceno je razlic¢ito ponasanje istih. Medutim, analiza intarakcijskih
efekata ukazuje da postoje odstupanja u pojedinim sluc¢ajevima od osnovnih pravila
ispoljenih kao uticaj navedenih faktora. Tako su, nakon berbe, plodovi iz srediSnje
zone imali najvecu vrijednost sadrzaja rastvorljive suve materije u ¢elijskom soku mesa
ploda dok je nakon skladiStenja najveca vrijednost istog zabiljezena kod plodova iz
vr$ne zone a sa sa aspekta ekspozicije uocava se jednako ponasanje plodova. Odgovori
na navedena odstupanja mogu se traziti u pogledu klime, rodne grancice drveta,
skladi$ne spsobnosti sorte ili ve¢ nekog drugog faktora.

Napomena

Ovaj rad je dio rezultata projekta, pod nazivom "Genotipske specifi¢nosti
biohemijsko-fizioloSkih karakteristika plodova kruske u zavisnosti od pozicije i
ekspozicije ploda na stablu", realizovanog od strane Instituta za geneticke resurse,
Univerziteta u Banjoj Luci i sufinansiranog od strane Ministrastva nauke i tehnologije
Republike Srpske.
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Biochemical and Physiological Characteristics of Pear Fruit
Depending on Position of Fruit in Tree
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Abstract

Biochemical and physiological studies of pear fruit Packham's Triumph
varieties at different positions (top, middle, base) and exposures (east, west) on the tree
were made in pear orchards in Jurkovica - Gradiska municipality in the period 2010-
2011. The trees of the studied cultivar were planted in a north - south direction, grown
in the slender spindle training system on the wild pear seedlings. In the mentioned
period they were in full fruiting period. The fruits were analized immediately after
harvest and after a month of refrigerated storage with normal atmosphere. Analysis of
variance showed that the flesh hardness and content of soluble solids in the fruit flesh
is conditioned with fruit position in the tree, while exposition fruit didn’t significantly
affect the behavior of the fruit after harvest and after storage. The lowest hardness had
the fruits from the peak zone while the highest value of the same parameter was
observed in fruits from the base zone after harvest and after storage. The fruits from top
zone had the highest content of soluble solids, but when it comes to the smallest
content of the same there were some discrepancies by looking fruits after harvest and
after storage. The fruits from middle zone had the lowest content of soluble solids after
harvest. The same value was observed in fruits from the top zone after storage.
Concerning the exposure aspect, the same behavior of fruits was observed. The results
of the research are important for determination of fruits screening harvest and
preserving the quality of stored fruits.

Key words: pear, fruit maturation, quality, storage of fruit
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[TpoMeT mosbonpUBpEIHUX TPOU3BO/IA HA 3€JICHUM U
cTOYHUM nujanama y Penyonuiu Cprckoj

Anexcanmap Ocrojuh’, Jbusana Ipunuh', CreBo Mupjaruh',
Kebko BamKol, TI'opnana POKBI/Ihl, Becna Mpﬂaml, Aunekcanpa CDI/Il"ypeKl

'Momonpuspeonu gaxynmem, Ynusepsumem y Barwoj Jlyyu, Bocna u Xepyezosuna

Caxerak

3HauajaH MO TIOJHONIPUBPETHHMX TMpou3Boga y Penmybmmmm Cprickoj
MIPOM3BOJIM CE€ HA MOJHONIPUBPEIHUM T'a3MUHCTBUMA. KapaKkTepucTHKa OBE IIPOU3BOIELE
Cy MaJIC€ KOJIMYUHE TPIKHUX BHUIIKOBA, XETEPOr€H aCOpTHUMaH, Heyje;[Haqu KBaJINUTECT,
CE30HCKe BapHjanmje y moHyau u ci. CBe OBO OTeXkaBa MM oHeMoryhaBa mpojajy
OBHX IPOW3BOJIA WHIYCTPHUjCKUM TpepahuBauMMa WM TPTOBHHCKUM ITOCPEIHHUIIAMA.
3060r Tora jeman quo MOJFOIPUBPEIHUX MPOU3BOAA OCTaje HEMPOAAT UK CE MPOJA IO/
HETIOBOJPHMM YCJIOBUMa (HHCKE IMjeHe, oJroheHa Hamiata). Y TakBO] CHTYyalHju
3ellecHe W CTOYHE TMjalle ce jaBJbajy Kao edukacaH BHI JTUCTPUOYIH]je
MTOJEONIPUBPEIHIX U JPYTHX KOMIUIEMEHTAPHUX IIPOU3BOJIA MYTEM KOJUX CE€ YCIIjEIIHO
MOT'Y CIIOJUTH KyHIM U mpoaasuu. [IpeaMer oBUX HCTpaxuBama je aHAJIM3a KpeTama
IpoMeTa IOJFONPUBPEAHUX IIPOM3BONA HA 3C€ICHHM H CTOYHHM IHjamamMa y y
PenyOnuum Cprckoj. AHanmuza je oOyxBaTuia NpPOMET  Mpou3BoJa OWJBHOT H
aHMMaJNHOT mopujekiaa y mnepuoxy on 2007. mo 2011. romune. McrpaxkuBame je
0a3upaHo Ha PACIONOKUBUM IOAAIMMA, Y3 MPHUMjCEHEHH METOA "HCTPaKUBAamE 32
cromom" ("desk research") u ucrpaxkuBama Ha TEPEHY KOj€ j€ CIIPOBEACHO 3a moTpede
u3pajge CTyadje ,Yiora M 3Hauaj 3€JICHHX U CTOYHMX I[IHjana y Tpojaju
MOJBONPUBPEHUX Tpon3BoJa y Pemyonumm Cprickoj. OCHOBHH TOJAIH TPEY3ETH CY
W3 CTAaTUCTHYKUX IyOnukaruja PemyOmuukor 3aBoja 3a ctatuctuky PC, koju cy y
pamy CHCTEMAaTH30BaHH MPUMJjEHOM CTaHIAPAHUX MAaTEeMaTHYKO-CTATUCTUYKHX
MeToja.

Kwyune pijeuu: nmpoMeT NOJBONPHUBPEIHUX MPOU3BOAA, Nujaue, PemyOnuka
Cpricka

Agroznanje, vol. 14, br.4. 2013, 523-533 523



VYBon

OpraHmzanmja MOpoMeTa NOJFONPUBPEIHAX ITIPOM3BONA j€ pasiIH4yuTa Yy
3aBUCHOCTH OJl 3€MJb€ JI0 3eMJbE, a 3a TO je IpecyldaH CTENEeH TpPXKHIIHOCTH
HOJHOIIPUBPEIHE TIPOM3BOIIHE U CTENEH Pa3BHjEHOCTH MOJHONPUBPETHOT TPIKHUILTA KAo
Jijena HallMOHAHOT TpxkuITa. [IponsBohaun y PenyGmuiu Cprickoj y OCHOBH UMajy
MamH Opoj aNTepHATUBHUX HAUYMHA TUIACMaHa MPOM3Boa. MIcTOBpeMeHO MCTpakuBama
HOKa3yjy Ja ce y Mambe pa3BHjeHUM 3eMJbaMa, ca HEeIOBOJEHOM MOHYAOM HPOW3BOA,
npousBohaun ompenjesbyjy 3a Kparke KaHame mnponaje. Ilpema JloBpetn wu
capagaunuMa (2005), nBHje rpymne akTepa IOCMaTpajy KaHall JUCTPUOYIHje U3
Pa3NUUUTHX YIJIOBA: TPrOBIM TIEAajy W3 MpaBla TPXKUIITA U BHAC T'a KAO KAHAT
cHabOujesarvba, NOK UCTH Taj KaHAJT cHaOJjeBauM IIeNajy y MpaBIly TPKUIITA U BUIE Ta
Kao Kauan npooaje.

IIpema MunucasseeBuhy (1997), kaHanu AUCTpUOYLIMjE€ HUCY YHATIPHjEI NaTH
U y BHUX ce Npou3Bohaun He yKJbydyjy ayToOMaTckd, Beh ce pamu o JMHAMHYKO]
CTPYKTYpH MPOMETa W HEOIXOJAHOCTH Jia Mpon3Bohad monazehu o cBojux motpeda u
Mmoeyhnocmu nahe onmumanio pjewerse y 0amum yCiosuma nocio8ard.

Wirthgen & Maurer (2000) HaBome na HauyenHO Mpou3Bohau mMma JBUje
MOTyhHOCTH JHpEKTHE Mpojaje KpajieM IOTpolIady: Mpojaaja Ha Ta3JIUHCTBY U
MIPOMET ITyTeM OPTaHW30BaHUX IPOJAjHUX MjecTa y OIIM3WHH MOTpoIIaJa.

[Tujane (Tp>kHMIIE HAa MaJio) Cy BEOMa CTape TP KUIIHE MHCTUTYLHjE U UMajy
BHUIIIC BjeKOBHY MCTOpHjy. Ha mujamaMa ce TproBaio MHOTO BjeKOBa yHa3aj, Ha HHMa
Cy ce pasMmjemHBalic HH(pOpMaIUje, cpeTamu cy ce Jbyau. [lox mojMoMm mHjama
(Bnaxosuh, 2003) noapasymjeBa ce mpojaja TPXKUIIHUX BHUIIKOBA MHIUBHIYaTHUX
MOJBONPUBPEIHUX TMpoW3Bohaya BaH MHMXOBHX MjecTa CTaHOBama WM MjecTa
OCTBapHBama Mpou3Bome. [Ipon3Boau ce nmpoaajy Ha onpeherom mjecty, y oapeheno
BpeMe W MO LHjeHaMa Koje ce (opMHpajy y 3aBHCHOCTH OJ TOHYAE H TPaXibe
CE30HCKHUX TPOM3BO/IA U KBAJIMTETA IPOU3BOJIA.

Y mpotekiiom niepuoty Hajpehe pomjeHe y THjadHoj J[jeTaTHOCTH HacTaie cy
Kao TIIOCJbEIMIA YCIOCTaBJbalha HOBHX, OPraHM30BaHWX OONMKa CHAOIMjeBamba
CTAHOBHUINTBA Pa3IMYUTAM apTHKINMa, U3Mel)y OocTalor W CBje)KHUM >KUBOTHHM
HamupHUIlamMa. MelytuM, nujane Tpeba na cadyBajy crenmu@UIHOCT MO KOjEMa ce
MPEM03Hajy W OCTaHy TO IITO jecy — MjecTa Ha KOjuMa ce KyIyje cBjexke Bohe u moBphe
U JApYru IpexpamMOCHM MpPOU3BOAM, O] TO3HATOr Mpou3Bohaua y aMOMjeHTy Koju
npya MOoryhHOCT cycpeTama Jby I, KOMyHHKAIH]y | COIIHjaTH3aIH]y.

[Iponajy Ha nujanama KapakTepHIle YHH-CHALA ]a CE YIIIABHOM HYIE CBjEKU
Y KBaJHUTETHHA MPOW3BOIM, UAKO HECTAHAAPAU30BAHH M TUIHM3HPAHU, a TOTPOLIAYH
MMajy HaBUKY M MPWIHKY Ja npoOaBajy u Oupajy ucre. Ha muMa je 3acTyIsbeH mMUpoK
acopTuMaH poba y TOTNIeAy KBajJHMTEeTa INTO oMoryhaBa &a ce 3aloBoJbe MOTpede
Pa3NIUYUTHX KaTeropyja moTpomada ¢ 003MpoM Ha BUCHHY JOXOTKA.

[To Tumy npousBoja Koju ce MpoJAajy Ha KUMa, nujaie ce nujene Ha ([JyBmak u
cap., 2008):

- 3ereHe myjalle (MPOM3BOAN XOPTUKYJITYpE, Kao MTO Cy cjBexe Bohe, moBphe u
nByjehe);
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- wibjeyHe mujane (MJIMjEKO, CHp M MIIMjEYHH IPOW3BOJAHM, CBjexke muiehe
M€CO);

- MjemoBute nujaue (Bohe, moBphe, MIIMjeYHHM NPOU3BOIM, CBjexe muiehe
Meco, puba, MECHU IIPOM3BOIM, NMEKAPCKU MPOM3BOIM, OPTaHCKU BpHjeAHUja
Xpana ...);

- poOHe W 3aHarcke nHjame (HempexpamOeHa poba NIMPOKE MOTPOIILE,
MIPETEKHO KOH(PEKIHja ¥ MPOU3BOAH 3aHATCKUX PANEbH);

- kBaHTauke nyjaue (Bohe u moBphe Ha BETUKO);

- CcTOoYHe nujaie ()kMBa CTOKA, )KUTApHUIIE U CTOYHA XpaHa);

- ayro mnujane (MOJOBHM ayTOMOOWJIM, MOTOPIMKIM, OWIUKIN W TEpETHA
BO3HJIA);

- Bamrapu (MMjayHe MaHuQecTaluje Koje ce Mo TPAIUIHjH OP)KaBajy YIIIaBHOM
y BpHjeMe BjepCKMX Mpa3HHKa U Koje 00jequmyjy IMOHYIy CBHX BpCTa
nyjara).

Meron pana

HUctpaxxuBame je 0a3upaHO Ha PACHOIOKHBUM MOJANMMA, Y3 TPHM)CHHCHU
MeTo] "uctpaxuBame 3a cTonoM" ("'desk researsh') u ucTpaxkuBama Ha TepeHyY Koje je
CIIPOBEJICHO 3a MOTpede u3pajie cTyauje ,,Yiora U 3Havaj 3eJICHUX W CTOYHHX THjala y
MPoJaju TOJHONPUBPETHUX Mpou3Boaa y PemyOmuwmm Cprickoj. OCHOBHU MOJAIH
Npey3eTH Cy M3 CTaTUCTUYKUX MyOnmkanuja PemyOmuukor 3aBona 3a cratuctuky PC,
KOjU Cy Yy paly CHCTEMaTH30BaHW TIPUMjEHOM CTaHIAPAHUX MaTEeMaTHIKO-
CTaTUCTUYKHUX METOJA.

Pesynratu u nuckycuja

Peny6muka Cprcka nma 62 ommrtiHe. Ha 0CHOBY MpoOBENEHOT UCTpa)XHBamba
Ha moapy4jy 19 ommrunHa PemyOmuke Cpricke HeMa o0jeKaTa CTOYHHX W 3€JICHHX
nyjana, MTo 3HAa4YM Ja HeMa HUKAaKBUX HHOPACTPYKTYpHHX YyCJIOBA 3a TUPEKTHY
pOJajy MOJHONPHUBPEIHMX MPOM3BOAA, HAPOUUTO MABUX KOJMYMHA M IIOBPEMEHHUX
WIH CE30HCKHUX BHUIIKOBa. [Ipeocrane 43 ommTrHE WMajy jeHY WIM BUIIIE IUjala Ha
cBojoj teputopuju. Ha teputopuju Penmy6muke Cprcke je, cpemunom 2012. romune
owno 89 mwjama, onm uvera 35 3eneHux, 40 crouyHMXx W 14 MjeHIOBUTHX TMHjalla,
(rpaduxon 1).

Behnna nmjana (63%) ce Hanmasm y rpackoM HOAPYY]Y, OJHOCHO Y CjeAHINTY
OMIITHHE, IOK j€ Y CEOCKOM MOApY4jy npeoctanux 37% mnujana (rpagokoH 2).

Hajsumre 3eneHux myjana je y rpagy, a camo jelHa ce Halla3d y pypaJlHOM
moapyyjy. Kox crounnx mujana cutyanuja je oOpHyTa, 2/3 UX ce Hajla3d y CEOCKOM
OJPYYjy, ¢ 003UPOM Ha HYXKHE XUTHjEHCKO-CAHHTAPHE YCIOBE 3a JIOKAIU]y OBAKBUX
o0jekara. Y jemHoM Opojy ONMIITHHA Y KOjUMa Cy CTOYHE MHUjalle JIONUPaHe y TPagckoM
MOJIPY4]y, IOCTOjY MHTEHIIMja /UXOBOT M3MjeIlTama BaH Ipaaa, (rpapukoH 3).
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3eneHe mujare
39%

Croune nujare
45%

I'pad. 1. Ctpykrypa nujana Ha noapy4jy Pemy6mmke Cpricke
Market structure in Republic of Srpska
(M3Bop: Bractura uctpakuBama cripoBeneHa 3a norpede uspane Crynuje ,,Yiora u 3Hauaj
3€JICHUX U CTOYHHX MHjala y MPOAajy MOJOIPUBPEIHIX Mpon3Boja y Pemyomuun Cprickoj®.)

(Source: Own survey conducted for purpose of study " Role and Importance of Green and
Livestock Markets in Sale of Agricultural Products in Republic of Srpska".)
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I'pad. 2. Jlokanuja nujana npeMa CTpyKTypu
Market location according to structure
(13Bop: Bractura nctpaxkuBama cripoBeicHa 3a notpede uspane Crymuje ,,Yiora u 3Hayaj
3eJICHHUX M CTOYHUX IHjala y Ipo/JajH MOJbONPUBPEAHNX Mpou3Boaa y Pemy6mim Cprickoj*.)
(Source: Own survey conducted for purpose of study "Role and Importance ofGgreen and
Livestock Markets in Sale of Agricultural Products in Republic of Srpska".)
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I'pad. 3. CrpykTypa nujama npema JIOKauju
Market structure according to location

Ha 3enenmM mnujanama Hajuemhe ce mpojajy Bohe, moBphe, mumjeko u
MJIMjEeYHH TIPOM3BOMAHW, jaja, Med M JAPYyrd mpousBoad. IIpema mpoBeneHOM
HUCTPaXUBAWKy Yy TMpocjeky 65% mnpowms3Boja Ha TNHjalamMa IMpojaajy HUXOBH
npousBohauu (mpojaja ,,u3 mpBe pyke*).

Y crpykrypm Tpomaje u3 Trpyme IuiomoBmdactor moBpha, HajBehy
3aCTYIUBCHOCT Cy MMAJId MANpHKa W Mapajaj3, 3aTuM KpacTapall, JTyOCHHIA, AUmba U
THKBHIIE, 0]l KOpjeHAcTOr IOBpha KPOMIIUP W MPKBa, a OJ KYIyCHada; KyIyc, Kelb.
Kana je pujeu o mponaju Boha mpucyTHa je TEHACHIMja M3BjECHOT TaJla CBUX BPCTA.
I'otoBo cBe rpyne Boha, n3y3eB jesrpacTor u UUTpyca, Ousbexe maj npozaaje. ¥ rpymnu
NPOU3BOJIa KUTApHLE M NpepaljeBHHE Ol )KUTApHUIA, HAj3aCTyIJbEHH Y NIPOAAJU Cy
KyKypy3, TIIIeHuNa, jedam, OpamHo W apyro. Hajehe ywemrhe mpopnaje anumanHoTr
IOopHjeKiIa Ha 3eNieHUM nHjanaMa y PemryOmmmu Cprickoj 3a mocMaTpaHHu IEpHO nMaia
je rpyna mpom3Boja, MIMjEKO M MIMjedHH npou3Boxu. Kama je pujed o cTouHMM
nyjanama, TejaJl W Ipacaj ce HajBHIIE MPOAajy OJ CBHX BpPCTa CTOKE, 3aTUM CIbEC
TOBHA jarmbajl, My3He KpaBe, TOBHA jyHaJI, TOBHE CBHIbE U OBLIE U JIP.

BpujeanocT npomMera moJsrONpUBPETHIX MPOU3BO/IA HA MHjara

[Ipocjeuna BpHjeAHOCT MpOMETa IMOJFONPUBPETHHUX INPOHM3BOJA HA 3€JIECHUM
nujana y PemyGmumu Cprickoj 3a mocMaTpaHM NETOTOAMINIGH HEPHOA M3HOCWIA je
24.287.592 KM u uma TeHACHIWjy Najaa Mo cromu ox -3%. YodbHBa je JOMUHAIH]ja
Ipon3BoJia OMJBHOT TMOpHjeKsa, ¢ IpocjeyHHM yduemhem ox 65,5% y omgHocy Ha
aHUMalTHe POU3BOE KOju yuecTBYjy ca 34,5%, (rpaduxon: 4).
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I'pad. 4. Yuenrhe npon3Boga OMIFHOT U AHUMATHOT TIOPUjEKIIa Y IPOMETY Ha 3EJICHUM
nujanama y Pemyommuum Cprickoj 3a nepuoa 2007-2011
Share of plant and animal origin products in green market trade in Republic of Srpska
for period 2007-2011

(13Bop: O6pana aytopa npema nonanuMa CTaTHCTHYKOT TouIImaka Penyonuke Cpricke 3a
2011. roguny, nornaeibe 19. VHyTpallima TproBuHa.)
(Source: author's analysis according to data of Statistical Yearbook of Republic of Srpska in
2011, Chapter 19 Internal Trade.)

YKynmHa BpHjEZHOCT IpOMeTa MOJHONPHUBPEIHUX IPOHM3BOAA HA 3EJICHUM
mujarama y nepuoxy 2007-2011. romune je omama. Ox 2009. roawHe, BpujeqHOCT
[poMeTa je y KOHCTaHTHOM NaJy 3a TpH IJIaBHE rpyne npousBoja: Bolie, mosphe,
MJIHJEKO M MJIMjEYHH TPOHM3BOIHU, ITOK CE BPHUJCTHOCT TPOMETa 3a JKUTAPHIE H
npepaleBuHe ocrana Ha ucToM HUBOY M3 2007.romuHe M MMa HajMame ydemthe y
YKYIIHOj CTPYKTYpH Tpoaaje xoje je 10%, (rpaduxon: 5).

IIponaja mponsBoa OMIFHOT TOpHjeKIIa
VY noriesy 3aCTyIJbEHOCTH I0jeIMHUX TPyIia MPOU3B01a OMJBHOT TIOPHjeKIIa U
OCTBapeHE BPHJEIHOCTH y TPOJajH Ha 3€JICHUM IHjaliaMa, JOMHHHpalle Cy TpyIe

npousBojaa nosphe ca 59% wu Bohe ca 32%, a 3aTuMm kuTapuile u npepaleBuHe 01
JKUTAPUIIA, T€ OCTAJIH IMPOU3BOAHM OMJBHOT TIOpHjeKiIa. (rpadukoH 6).
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I'pad. 5. BpujeaHocT mpomMeTa MpOU3BoIa Ha 3eJIeHUM ujariama, nepuos 2007-2011
Trade value of products in green markets for period 2007-2011
(13Bop: O6pana aytopa npema nonanuMa CTaTHCTHUKOT TouIImaka Penyonuke Cpricke 3a
2011. roguny, nornasibe 19. VHyTpallima TproBuHa.)

(Source: author's analysis according to data of Statistical Yearbook of Republic of Srpska in
2011, Chapter 19 Internal Trade.)
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I'pad. 6. CtpykTypa mponaje mpou3Boaa OMIFHOT MOpjeKiia Mo IpynaMa Ha 3eJIeHHM
nujanama y Pemyommnum Cprckoj 3a nepuoa 2007-2011
Structure of sales of products of plant origin according to groups in green markets of
Republic of Srspka for period 2007-2011

(A3Bop: O6pana ayropa npema noganuma CTaTUCTHUKOL roauimaka Pemy6muke Cpricke 3a
2011. roguny, mornasiee 19. YHyTpamma TproBuHa)
(Source: author's analysis according to data of Statistical Yearbook of Republic of Srpska in
2011, Chapter 19 Internal Trade.)
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IIponaja mpowu3Boga AHUMATHOT TTOPHjEKIIa

Y cIpykTypH mponaje MpOW3BOJA aHHMAJIHOT TIOpHjeKiIa Ha 3eJICHUM
IMjaliaMa HajBHIIE jé Y4eCTBOBaIA IPpyna IMPOU3BOJA MIIHMjEKO M MIIM]EYHH ITPOU3BOIH,
y mpocjexy ox 42%, 3atuMm KuBHHA oX 22% W Trpymna ocTamux npomssoaa ¢ 26%.
Bucoko ydemhe rpyme octajiux MpOW3BOAa Y MPOJajH je MPBEHCTBEHO 3axBabyjyhu
BHCOKO OCTBapeHUM BpHjEIHOCTHMA IIpojaje CyBOI Meca M Mena, C IPOCjeuHHM
nuzHocuma of 1.248.400 KM (cyBo meco) u 869.716 KM (men), (rpadukon 7).

N B
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0% T T T T
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I'pad. 7. CtpykTypa mponaje mpon3BoAa aHIMAITHOT MOpjeKiia Ha
3eneHuM nujanama y Penyomunu Cprickoj 3a mepuon 2007-2011
Structure of sales of products of animal origin according to groups in
green markets of Republic of Srspka for period 2007-2011

ITocmarpano y ognocy Ha 2007. roauny y 2011. ronuHH je KOJ TOTOBO CBHX
3HaYajHUX MIIMjEYHUX MMPOU3BO/A IONIO IO Maja Mpojaje, MpHu YeMy Cy Te CTOIe Majaa
n3Hocuite -10% 3a xajmak; -13% 3a cup u -37% 3a naBmnaxy.

3akJpyyak

Ha ocHOBy wucTpakiBama KoOje Ce OJHOCE Ha IMPOMET MHOJHOIPHUBPEAHUX
Mpom3BoJa Ha 3eleHMM mnujanmama y PemyOmmmu Cprickoj 3a mepuon 2007-2011.
rO/INHE MOJXe ce 3aKJby4nTH cibenehe:

- Behuna mujana (63%) ce Haymasy y rpagckoM MOAPYYjy, OMHOCHO y CjeOUIITY
OIIIITHHE, JIOK je Y CEOCKOM IMOIIpydjy ImpeocTanux 37% mnujana;

- Ha tepuropmju Pemybmuke Cprcke je, cpemmaom 2012. rommue Ommo 89
nyjana, o gyera 35 3enenux, 40 ctouHux u 14 MjenIoBUTHX MHjalla;

- Ilpocjeuna BpHjemHOCT MPOMETA MOJHONPHUBPEAHUX MPOHM3BOJA HA 3CICHUM
nyjanama 3a mocMaTpaHu nepuon u3Hocwia je 24.287.592 KM , u umana je
TEHIICHIIUjy Taa mo cronu ox -3%;

530 Agroznanje, vol. 14, br.4. 2013, 523-533



- YowsHBa je JOMHUHAIMja TMPOU3BOJA OWJEHOT TMOpHjEKIa, C TPOCjCUHUM
yuemthem on 65,5% y ogHOCy Ha aHUMallHE MPOM3BOJE KOjU YYECTBYjy ca
34,5%,

- Y okBHpYy mpojaje Mpou3BoJa OHJBHOT MOpHjeKiIa JOMHHHUpANE Cy TpyIe
npomssoza nosphe ca 59% u Bohe ca 32%, a 3atum xurapuiie u npepaleBnHe
0J1 )KUTapHULIa, T OCTAJIM IPOU3BOIU OUIBFHOT MOPjeKIa;

- Y okBHpy Npojaje NMPOW3BOAa aHUMAJIHOI ToOpujekya HajBehe yduemrhe je
UMaJla Tpyna MPOU3BOJa MIIMjEKO W MIIMjEYHH IMPOU3BOJHU, Y IMPOCjEKY O
42%, 3aTuM xuBuHa 011 22% ¥ rpyna ocTajiux npoussoja ca 26%;

Ja Ou TpkHHIIE Ha Mayo 00e30jenuiie OINCTaHAK, pacT M Pa3Boj y ycioBuMa cBe Behe
€KCTaH31je BEJMKUX U TEXHUIKH ONPEMJbEHUX MAJIONPOIajHIX o0jekaTa moTpeOHo je na:

- HearpakTHBHE IOKamWje 3aMeHE aTpaTBHHUM JoKamdjama. [loTpeOHO je ma ce 3eneHe
nyjare JOoIypajy y NPUCTYNMAYHUM JHjeJIOBHMA YKer TpaJcKor mojapydja (ma Oymy
noctynHe BehuHu kymamna u 6e3 kopumhema ayToMOOIIa WM jaBHOT IIPEBO3a), a CTOYHE
nujane Aa Oyldy W3MjelTeHe W3 TPaJCKOr y OIroBoBapajyhe mpurpajcko WIH pypaiHO
nojapyduje.

- HuBectumyje y modosblame HHPPACTPYKTYPE MHjalla HUCY JOBOJBHE caMe o
cebu Beh mopajy Outu mpahene u apyruMm Mjepama Koje he cuUMynTaHO
NPUIOHWjEeTH ToBehaky TIOHyle W Tpaxme Ha mnujanama. O30uspHa
peayn3anyja TaKBUX WHIIMjaTHBA OM MOrao OUTH jellaH 3a0KPYXKEH Mpojekat
Koju OM y HCTO BpHjeMe MOAPKAO PEBUTATU3ALU]Y U PEKOHCTPYKLHU]Y
JIeCeTHHA 3eJICHUX U CTOYHMX nujana y PermyOmuim Cpnkoj.

- /Jlpyrm mpaBarm pjemraBama npoOiema (UHACHpara je yBpIITaBame MmoceOHe
Mjepe - Iloppmika peKOHCTPYKIMJH W PEBHTANM3AIM]H 3€JCHUX M CTOYHHX
nygjaga y TMporpaM MOACTULAJHU Mjepa MUHHUCTapCTBa MOJHOIPUBpELE,
mymapctBa U BojompuBpene PC, y oOkBHpYy Mjepa HOJpIIKE PYPaTHOM
pasBojy.

- JenaH oo MHBECTHIIMja Y PEKOHCTPYKIIH]Y THjama Morao 01 OUTH peai30BaH
Ha NpUHIUIMMA NPUBATHO-jaBHOI MapTHEpPCTBa Trije Ou ce mnujane y
Jp>XaBHOM BJIACHHIITBY JaJIe IO KOHIIECH]Y 3aMHTEPECOBAHUM (PH3HIKIM U
IpaBHUM JIMIAMAa KOja OM WX PEKOHCTpyHCaja BIACTUTHM CPEICTBUMA H IO
TOM OCHOBY ojpeheHo BpujeMe HamtahuBana luxoBo Kopuuheme.
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Trade in Agricultural Products in Green and Livestock
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Abstract

A significant part of agricultural products in the Republic of Srpska is
produced on farms. The characteristics of this production are small amounts of
marketable surplus, heterogeneous assortment of uneven quality, seasonal variations in
supply and the like. All this make the sale of these products to industrial processors and
trade intermediaries more difficult. Therefore, a portion of agricultural products remain
unsold or sold under unfavourable conditions (low cost, delayed payment). In such a
situation, green and cattle markets arise as an efficient form of distribution of
agricultural and other complementary products through which a successful connection
between buyers and sellers can be made. The subject of this research is to analyze the
agricultural products trade flows in green and livestock markets in the Republic of
Srpska. The analysis include the sale of the products of plant and animal origin in the
period 2007-2011. The research is based on the available data gathered through a desk
research method as well as a field research method for making the study "The role and
importance of green and livestock markets in the sale of agricultural products in the
Republic of Srpska". Basic data have been taken from the statistical publications of the
Statistical Office of the RS, which are systematized using standard mathematical and
statistical methods.
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Sazetak

Masa zrna u klasu je limitirajuéa komponenta prinosa koja predstavlja
rezultantu oprasivanja i oplodnje kao i genotipsku interakciju agrotehnike i datih
ekoloskih uslova. U radu su analizirane prosje¢ne mase zrna u klasu prouc¢avanih deset
genotipova ozimog heksaploidnog tritikalea: Trimaran, Ticino, Odisej, Agrano, BL-T-
21, BL-T-17, BL-T-10, Max 1793, Bogo i Tornado. Ogled na ozimom tritikaleu je
postavljen u toku 2005/06, 2006/07, 2007/08. u Trapistima, region Banja Luka. Za
proizvodnju ozimog tritikalea je primjenjena standardna agrotehnika. U toku izvodenja
ogleda klimatski uslovi u dvije eksperimentalne godine 2006. i 2008. su bili relativno
sli¢ni, dok je u 2007. godini bio izraZzen period suSe. Statisticka analiza posmatranih
genotipova tritikalea za ispitivano svojstvo izvrSena je metodom analize varijanse 10 x
3. Znacajnost razlika testirana je LSD testom. Analiza varijanse prosjeCne mase zrna u
klasu ispitivanih genotipova tritikalea u ispitivanim godinama je pokazala znacajnu razliku
izmedu ispitivanih genotipova tritikalea, kao 1 visoko znac€ajnu razliku izmedu ispitivanih
godina. Najveca vrijednost prosjecne mase zrna u klasu dobijena je kod genotipa Odisej
(3,00 g) u 2008. godini, a najmanju prosje¢nu masu zrna u klasu imao je genotip BL-T-21
u 2007. godini (1,43 g). Testiranjem znacajnosti razlika prosjecnih vrijednosti mase zrna
u klasu ispitivanih genotipova tritikalea bez obzira na godinu izdvojio se genotip Odisej sa
najvec¢om prosjecnom masom zrna u klasu (2,68 g), a genotipovi BL-T-10 (2,26 g), Bogo
(2,24 g) i Agrano (2,23 g) imali su tendenciju formiranja visoke vrijednosti prosje¢ne
mase zrna u klasu. S obzirom na ispitivano svojstvo navedeni genotipovi tritikalea se
mogu preporuciti za proizvodnju u agroekoloskim uslovima Banja Luke.

Kljucne rijeci: genotipovi, masa zrna u klasu, tritikale
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Uvod

Geneticki potencijal, ekoloski uslovi uklju¢ujuéi agrotehniku odreduju prinos,
ali konacni prinos zrna je u najve¢oj mjeri u zavisnosti od potencijala rasta zrna svake
sorte. Broj zrna po klasu i veli¢ina zrna daju informaciju o strukturi prinosa, ali vrlo
malo o uzrocima varijacije prinosa (Thorne, 1974). Masa zrna u klasu je u zavisnosti
od broja zrna u klasu, veli¢ine i oblika zrna (Amin i sar., 1995). Prinos zrnastih usjeva
je rezultat koliine i vremena trajanja akumulacije suve materije u zrnu. Tritikale
(xTriticosecale Wittmack) je u pogledu strukture klasa potencijalno visokoproduktivna
biljka. Klasi¢i tritikalea su mnogocvjetni kao i kod pSenice, ali se u klasovima tritikalea
formira tri do deset klasi¢a vise, pa je i potencijani broj zma u klasu veéi. Sulindin
(1981) iznosi podatak da je u usjevima, kako ozimog tako i jarog tritikalea, ponekad
nalazio biljke, odnosno, klasove sa 80-120 zrna, ali naglasava da je stabilizovanje ove
osobine na proizvodnim povrSinama vrlo tesko, jer takve biljke moraju posjedovati i
¢itav niz drugih, za proizvodnju znacajnih osobina. Kod proucavanih 25 linija
oktoploidnog tritikalea ustanovljeno je 22-25 klasi¢a u klasu, dok je kod 6 linija
hesaploidnog tritikalea ustanovljeno 25-28 klasi¢a u klasu (Kolev, 1969). Masa zrna po
biljci direktno odrazava efikasnije koriS¢enje hranljivih materija, kao njihovu
translokaciju u generative dijelove biljke (Borojevi¢, 1983). Moze se o¢ekivati da masa
zrna po klasu je u korelaciji sa parametrima ¢ija aktivnost se smanjuje u periodu poslije
klasanja, kao $to je fotosintetska aktivnost lista zastavicara, internodija, klasova (Protic,
1980, 1982, 1983).

Materijal i metod rada

Analiza prosjecne mase zrna u klasu ispitivanih genotipova tritikalea izvedena
je tokom 2005/06, 2006/07 1 2007/08. godine u agroekoloskim uslovima Banja Luke. U
ispitivanju je koristeno deset genotipova ozimog tritikalea porijeklom iz razli¢itih
zemalja: Trimaran, Ticino, Odisej, Agrano, BL-T-21, BL-T-17, BL-T-10, Mah 1793,
Bogo i Tornado. Genotip BL-T-21 priznat je kao sorta Oskar, dok je genotip BL-T-10
priznat kao sorta Viktor. U sve tri eksperimentalne godine ogled je postavljen po
slu¢ajnom blok sistemu u pet ponavljanja u lokalitetu Trapisti, region Banja Luka. U
toku izvodenja ogleda primjenjena je standardna agrotehnika za proizvodnju ozimog
tritikalea. Sjetva je u sve tri eksperimentalne godine izvrSena polovinom oktobra, a
zetva u fazi pune zrelosti. Zemljista na kojem su izvrSeni ogledi pripada tipu aluvijalnih
karbonatnih zemljista (fluvisol).

Ocjena mikroklimatskih uslova za 2006. godinu pokazuje pojavu susnog
perioda od sredine oktobra do pocetka decembra, dok su u prvom dijelu vegetacije
uslovi bili povoljni za rast i razvoj usjeva tritikalea. Mikroklimatski uslovi za 2007.
godinu pokazuju pojavu susnog perioda tokom cijelog aprila i u periodu od kraja juna
do plovine avgusta. Ocjena mikroklimatskih uslova za 2008. godinu pokazuje pojavu
veoma kratkog susnog perioda pocetkom marta. Tokom aprila i maja javlja se izraZzeno
vlazni period koji moZze biti indikativan za rast i razvoj tritikalea u 2008. godini.
Analiza mikroklimatskih uslova u regionu Banja Luke pokazuje da su uslovi za uzgoj

536 Agroznanje, vol. 14, br.4. 2013, 541-547



tritikalea u 2006 1 2008. godini bili relativno saglasni, dok je 2007. godina bila
relativno opter¢ena pojavom susnih perioda.
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Graf.1. Klima dijagram po Valteru za 2006., 2007. i 2008. godinu (Walter, 1955)
Climate diagram according to Walter in 2006, 2007, 2008 (Walter, 1955)

Statisticka obrada dobijenih rezultata, odnosno uporedne analize proucavanih
genotipova tritikalea za ispitivani parametar, prosje¢na masa zrna u klasu, izvrSena je
analizom varijanse 10 x 3. Znacajnost razlika testirana je LSD testom.

Rezultati 1 diskusija

Podaci prosjeéne mase zrna u klasu proucavanih genotipova tritikalea izrazeni su
u gramima i dati su u tabeli 1.

Najmanju prosje¢nu masu zrna u klasu imao je genotip BL-T-21 u 2007.
godini (1,43 g), a najveéu prosjeénu masu zrna u klasu imao je Odisej u 2008. godini
(3,00 g). Analiza varijanse prosjecne mase zrna u klasu ispitivanih genotipova tritikalea
u ispitivanim godinama pokazuje znacajnu razliku izmedu ispitivanih genotipova
tritikalea, kao i visoko zna€ajnu razliku izmedu ispitivanih godina. Analiza varijanse ne
pokazuje znaCajan interakcijski efekat, te se zakljuéci mogu donijeti na osnovu
prosjecne vrijednosti osnovnih faktora.

Pregledom prosje¢nih vrijednosti mase zrna u klasu proucavanih genotipova
tritikalea bez obzira na godinu mozemo zakljuciti da je najmanju vrijednost ispitivane
osobine imao genotip BL-T-17 (1,92 g), dok je najvecéu vrijednost imao genotip Odisej
(2,68 g).

Testiranjem znacajnosti razlika prosjecnih vrijednosti mase zrna u klasu
ispitivanih genotipova tritikalea bez obzira na godinu, mozemo zakljuciti da se kao
genotip sa najvecom prosje¢nom masom zrna u klasu izdvaja genotip Odisej (2,68 g),
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te da genotipovi BL-T-10 (2,26 g), Bogo (2,24 g) i Agrano (2,23 g) imaju tendenciju

formiranja visoke vrijednosti prosje¢ne mase zrna u klasu.

Tab. 1. Prosje¢na masa zrna klasa (g) prouc¢avanih genotipova tritikalea

Mean grain weight per spike (g) of examined genotypes of triticale

Godina 2006 2007 2008
. Year | x5 X+S. X+S. XA
No. Genotip
1. | Trimaran 1,97 £0,16 2,07+0,13 2,07+0,14 2,03
2. | Ticino 2,72 +0,18 1,92 +£0,14 1,93+0,14 2,18
3. | Odisej 2,85+0,07 2,20+ 0,24 3,00 +0,99 2,68
4. | Agrano 2,70+ 0,18 1,80+ 0,17 2,19+0,16 2,23
5. | BL-T-21 2,14+ 0,15 1,43 £ 0,06 2,23+0,19 1,93
6. | BL-T-17 1,76 £ 0,12 2,01 +£0,15 2,02+0,12 1,92
7. | BL-T-10 2,37+0,15 2,10+ 0,13 2,33+0,10 2,26
8. | Mah 1793 2,03+0,11 1,84 +0,12 2,22+0,17 2,03
9. | Bogo 2,31+0,21 2,13+0,26 2,31+0,18 2,24
10. | Tornado 2,31+£0,20 1,98 £ 0,20 2,12+0,12 2,13
XB 2,32 1,95 2,24
Osnovni faktori: A B AB
Basic factors:
Analiza varijanse - Fi razunato 4,541%* 11,750%* 1,822 nz
Variance analysis - Foycuaed
0,05 0,405 0,366 0,397
LSD | 0,01 0,582 0,844 0,544

Izmedu genotipova

Odisej (2,68 g) i Agrano (2,23 g) postoji statisticki

znacajna razlika, dok izmedu genotipova BL-T-10 (2,26), Bogo (2,24 g) i Agrano (2,23
g) ne postoji statisticki znacajna razlika. Genotipovi Ticino (2,18 g), Tornado (2,13 g),
Trimaran (2,03 g) i Mah 1793 (2,03 g) medusobno ne pokazuju statisticki znacajnu
razliku. Genotipovi BL-T-21 (1,93 g) i BL-T-17 (1,92 g) imaju prosje¢no najmanju
masu zrna u klasu i razlike izmedu njih su statisti¢ki slucajne. Genotip Odisej (2,68 g)
moze se ocijeniti kao genotip sa najve¢om prosjecnom masom zrna u klasu. Genotipovi
BL-T-10 (2,26 g), Bogo (2,24 g), Agrano (2,23 g) kao genotipovi sa srednjom
prosje¢nom masom zrna u klasu, zajedno sa genotipovima Ticino (2,18 g), Tornado
(2,13 g), Trimaran (2,03 g) i Mah 1793 (2,03 g) kao genotipovi koji ispoljavaju sli¢nu
tendenciju. Genotipove BL-T-21 (1,93 g) i BL-T-17 (1,92 g) mozemo ocijeniti kao
genotipove koji imaju tendenciju formiranja niZze vrijednosti prosjecne mase zrna u
klasu.

Analiza prosjecne mase zrna u klasu ispitivanih genotipova tritikalea u
posmatranim godinama bez obzira na genotip pokazuje da je najmanja vrijednost
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prosje¢ne mase zrna u klasu bila u 2007. godini (1,95 g), a najveca u 2006. godini (2,32

g
Zakljucak

Na osnovu analiziranih vrijednosti ispitivanog svojstva, prosje¢na masa zrna u
klasu, u ispitivanim 2005/06, 2006/07, 2007/08. godinama u agroekoloskim uslovima
Banja Luke mogu se izvesti sljedeci zakljucci:

1. uslovi za uzgoj tritikalea u 2006 i1 2008. godini bili relativno saglasni, dok je
2007. godina bila relativno opteréena pojavom susnih perioda;

2. najmanju prosjecnu masu zrna u klasu imao je genotip BL-T-21 u 2007. godini
(1,43 g), a najvecu prosjecnu masu zrna u klasu imao je Odisej u 2008. godini
(3,00 g);

3. prosjecna vrijednost mase zra u klasu proucavanih genotipova tritikalea bez
obzira na godinu pokazala je da je najmanju vrijednost ispitivane osobine imao
genotip BL-T-17 (1,92 g), dok je najvecu vrijednost imao genotip Odisej (2,68
g);

4. testiranjem znacajnosti razlika prosje¢nih vrijednosti mase zma u klasu
ispitivanih genotipova tritikalea bez obzira na godinu pokazala je da genotip sa
najve¢om prosjecnom masom zrna u klasu je bio genotip Odisej (2,68 g), te da
genotipovi BL-T-10 (2,26 g), Bogo (2,24 g) i Agrano (2,23 g) imaju tendenciju
formiranja visoke vrijednosti prosjecne mase zrna u klasu;

5. genotipovi BL-T-21 (1,93 g) i BL-T-17 (1,92 g) su genotipovi koji imaju
tendenciju formiranja niZe vrijednosti prosjecne mase zrna u klasu i

6. analiza prosjecne mase zrna u klasu ispitivanih genotipova tritikalea u
posmatranim godinama bez obzira na genotip pokazala je da je najmanja
vrijednost prosjecne mase zrna u klasu bila u 2007. godini (1,95 g), a najveca u
2006. godini (2,32 g).
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Grain Weight per Spike of Genotypes of Triticale (x triticosecale
Witt.) in Agroecological Conditions of Banja Luka
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Abstract

Grain weight per spike is the limiting component of yield, which represents the
resultant of pollination and fertilization and genetypic interaction of agrotechnique and
given environmental conditions. In this paper we analyzed the mean grain weight per spike
in ten genotypes of winter hexaploid triticale: Trimaran, Ticino, Odisej, Agrano, BL-T-21,
BL-T-17, BL-T-10, Max 1793, Bogo and Tornado. The experiment on winter triticale was
conducted during 2005/06, 2006/07, and 2007/08 in Trapisti, region Banja Luka. During
the experiments with winter triticale standard agricultural practices were applied.
Microclimatic conditions during cultivation of triticale in 2006 and 2008 were relatively
similar, while in 2007 was a drought period. Statistical analysis of observed genotypes for
the specified parameter was performed using method of analysis of variance 10 x 3. The
analyses of significant differences were done by using LSD test. The analysis of variance of
the mean grain weight per spike of examined genotypes of triticale in studied years showed
a significant difference between the tested genotypes of triticale, as well as a highly
significant difference between the studied years. The highest value of mean grain weight
per spike was observed on Odisej genotipe (3.00 g) in 2008, while the lowest value of mean
grain weight per spike had BL-T-21 (1.43 g) in 2007. Test of differences between mean
values of grain weight per spike in tested triticale genotyes regardless the year showed that
Odisey genotype has highest value (2.68 g), while genotypes BL-T-10 (2.26 g), Bogo (2.24
g) and Agrano (2.23 g) showed tendency to give high values. Taking into consideratoin our
results given genotypes of triticale can be recomended for cultivation in agroecological
conditions in Banja Luka.

Key words: genotypes, grain weight per spike, triticale
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E-mail address:
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Abstract

Certain trials, the effect of variety and different production methods on the
content of damaging substances i.e. nitrate in lettuce leaf were carried out on the
experimental field of the Faculty of Agriculture in East Sarajevo during the period of
three years. The trial was set in a randomized block-system with three replications and
the plot size of 2.4 m2 (0.3x8m). Three lettuce varieties (Archimeds RZ, Santoro RZ,
Kibou RZ) were analyzed in the trial. Each row of variety was tested in the following
variants of covering: planting on soil that was not covered, mulching with PE-black
folium before planting; agro-textile - covering of plants with agro textile (17gr) after
planting; combination of mulching + agro textile. The three-year researches have
shown that the production method and variety significantly affect the nitrate content.
An average nitrate content was 2196.33 mg/kg on the control variant, and 2526.24
mg/kg on agro textile. Leafy lettuce of oak leaf type ,,Kibou had lower nitrate content
(2176.85 mg/kg) compared to ,,Archimed” (2843.05 mg/kg) and ,,Santoro* (2221.37
mg/kg).

Key words: lettuce, variety, production method, quality

Introduction

In the modern nutrition lettuce is highly valued vegetable species, which is
characterized by a high content of biologically important substances (minerals,
vitamins, antioxidants). Lettuce creates a feeling of fullness and is an excellent diet for
obese people and even children. By using lettuce in the diet the bowels are accelerated
and better digestion is achieved.

On the other hand, according to researches of Balali¢ (2004) and Lazi¢ (2001),
lettuce is inclined to the accumulation of toxic substances (nitrates). These authors
suggest that the accumulation of nitrate largely depends on the fertilizer (especially
nitrogen) and climatic conditions (lack of light and low temperature). Winter lettuce

Agroznanje, vol. 14, br.4. 2013, 541-547 541



production with insufficient lighting and a large amount of nitrogen fertilizers provides
ideal conditions that lead to the accumulation of significant amounts of these harmful
substances.

Knowledge of the biological characteristics of lettuce and its specific growth
and development are the basis for establishing the optimal ways of growing. The aim
of this paper was to examine the content of nitrates in winter lettuce produced at
different growing methods.

Materials and methods

During a three-year period (2009 to 2011), the tests were carried out on the
following varieties Archimeds RZ, Santoro RZ and Kibou RZ in a greenhouse without
additional heating on the experimental field of the Faculty of Agriculture in East
Sarajevo.

The land on which they performed experiments is secured medium humus (2.9
%) . Chemical analysis indicates that this is a favorable soil pH for growing vegetable
crops . As far as the nitrogen content data (table 1) indicate poor soil obezbjedenost this
element . The content of organic carbon (C) is 1.68 % , and the content of total nitrogen
content was 0.05 % , which indicates that the ratio of C / N unfavorable and is 33,6:1.
According to the content of physiologically active phosphorus (96.1 mg/100 g) and
potassium (56.6 mg/100 g), we conclude that it is a land of good provision to these
elements.

Tab.1. Chemical properties of land
Hemijske osobine zemljista

pH the organic Al-P,05 | ALK,0
; ; h %) | total N (%
in KCL | in H,O C (%) umus(2) otal N (%) (mg/100g) (mg/100g)
6.18 6.61 1.68 2.9 0.05 96.1 56.6

The trial was set in a randomized block system with four replications and an
experimental plot of 2.4 square metres (0.3 x8m). There were three rows in the
experimental plot, and each row represented a new variety. Sowing for the production
of seedlings was done in containers, without a nosedive on the Klasmann substrate in
the first decade of September. The 25 day-old seedlings were seeded at the distance of
20cm in a row and 30 cm between rows, so that the planting density of about 150 000
plants / ha was made. We used the dripping irrigation system, which was set along with
the covering of area.

The trial included four variants of soil covering: control - planting on bare soil,
mulching before planting with PE black foil, agro textile - covering plants after
planting with agro textile (17 grams), a combination of mulching + agro textile.

Picking of lettuce was carried out in technological maturity - the average
weight per head was 250 g. Immediately after picking, an analysis of quality properties
of lettuce was made nitrate content. Chemical analyzes were performed in the
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laboratory of Chemical Technology Faculty in University of Novi Sad. Nitrates are
determined by a spectrophotometrical method.

The results achieved were processed by variance analysis method of a two-
factorial trial (ANOVA) using SPSS 4.5 software.We carried out the testing of
significance of differences between the means by the method of the variance analysis
of two-factorial trial covering x variety (4 x 3). The significance of differences of
individual means was tested by LSD test for the general means and interaction.We
conducted a statistical analysis of experimental data according to the year of research.

Results and discussion

Nitrate content in lettuce depends on many factors. There is more nitrate in the
vegetables grown with higher doses of nitrogen and organic fertilizers at low relative
air humidity, under drought conditions, low light intensity, short-day, temperatures
above 25°C .
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Graf.1 Mean daily temperature (in the greenhouse) during
experimental production of lettuce
Srednja dnevna temperatura (u stakleniku) tokom
eksperimentalne proizvodnje zelene salate

According to the researches of Poulsen et al., (1995) the nitrate content
decreases from the outer leaves (1850-650 mg / kg) depending on the level of nitrogen
added to the inner ones (455-230 mg / kg). According to Kastori (2003), there is more
nitrate is the peduncle than in the leaves.
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Survey results (Table 1) indicate that all four types of coverage differentiated
in nitrate content. The highest content of nitrate (3192.25 mg / kg) was recorded in
agro textile, and the lowest (2597.83 mg / kg) on the control. The differences in nitrate
content among the II, Il and IV variants of covering were evaluated at the significance
level of P <0.01 in comparison to the control variant.

Depending on the choice of varieties, nitrate content ranged from 2606.12 mg /
kg to 3464.56 mg / kg. The effect of the variety indicates to the existence of significant
differences in nitrate content of the Archimedes variety in relation to Santoro and
Kibou.

In the second year of the study, the average value of nitrate content (table 2)
ranged from 2197.25 mg / kg (control) to 2526.25 mg / kg (agro textile).

The differences achieved in the average values of nitrate content at different
variants of mulching are rated on the threshold of significance of 1%, only these
differences were not statistically significantly justified between the third and fourth
variants of mulching.

In the second year of the study, the order of the studied varieties, in terms of
this trait, was identical to the one from the previous year. The variety Archimedes had
the highest average value of nitrate (2842.9 mg / kg), and the variety Kibou had the
lowest (2162.87 mg / kg). Variations in the values of nitrate content of the variety
Archimedes compared to the other two tested varieties were evaluated at the
significance level of P<0.01.

Statistical analysis of the mean values of nitrate content showed a significant
difference between the variety Archimedes and all other varieties.

In the final year of the trial, we have recorded generally lower average values
of nitrate content (Tab.2) compared to the previous two years. If we look at the
temperatures in the years of trial, (graf.1) it can be seen that the temperatures during
October and November in 2009 and 2010 were higher than they were in 2011, when
the lowest nitrate content was recorded. Nitrate content in lettuce depends on many
factors. There is more nitrate in vegetables cultivated with higher doses of nitrogen and
organic fertilizers at low relative air humidity, under drought conditions, low light
intensity, during the short day, temperatures above 25 °C degrees. According to
research (Kastori & Petrovic, 2003) for the accumulation of nitrate is very significant
interaction of temperature and light intensity. Cited authors point out that the
accumulation of nitrate favors high substrate temperature and low light intensity.

The study has determined that the control variant had the lowest nitrate
accumulation (1797.25 mg / kg), while the highest nitrate accumulation was recorded
in black PE foil (2039.58 mg / kg).

The differences were also spotted in the content of nitrate per variety. The
highest accumulation of nitrate was recorded in the variety Archimedes (2221.68 mg /
kg), while the lowest content was recorded in the variety Santoro (1761.00 mg / kg).

The differences among varieties were highly significant, indicating that the
varieties have an impact on nitrate content in lettuce leaves. That nitrate accumulation
depends on the type, variety and climatic conditions has been shown in the researches
of Sorensen (1994).
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Similar results are found in the works of Lazic et al. (2002). According to their
research, the nitrate content is a varietal characteristics and the leaf lettuce has the
highest level of it (350.30 mg / kg fresh weight), and the Roman lettuce has the lowest
level (310, 90 mg / kg fresh weight).

Tab.2. Mean values of nitrate (mg / kg) in the lettuce
Srednja vrijednost nitrata (mg / kg) u zelenoj salati

2009 year/godina 2010 year/godina 2011 year/godina
Covered | 5| L L
o 2 5 3 2 5 g 2 g 3
Pokriveno = = S £ £ 2 g £ £
zemljiste 3] 3 M 3 3 M Q 3 M
< < <
control 1 5315 00 | 220000 | 219050 | 272725 | 20015 | 1863.00 | 214225 | 171325 | 153625
kontrola
black PE
foil 3491.50 | 2403.00 | 2523.00 | 2831.75 | 2211.00 | 2136.50 | 2172.50 | 2019.75 | 1926.50
crna PE
folija

Agrotext | 3642.50 | 3253.00 | 2681.00 | 2889.70 | 2524.00 | 2165.00 | 2137.00 | 1795.00 | 1649.00

black PE
foil +

ABIOTEX | 341195 | 278225 | 302975 | 2923.00 | 2148.50 | 2487.00 | 2435.00 | 151525 | 194475
crna PE

folija
+agrotex
Average | 401 s6 | 2682.06 | 260612 | 2842.90 | 222125 | 216287 | 2221.68 | 1761.00 | 1764.18
Prosjek
LSD 2009 year/godina 2010 year/godina 2010 year/godina

A B AxB A B AxB A B AxB
0.05 97.04 | 84.03 168.08 61.61 | 5334 | 21347 | 30.62 26.52 53.04
0.01 12970 | 11232 | 22466 | 8235 | 7130 | 28533 | 40.93 34.45 70.90

Conclusion

The nitrate content, which is evaluated as a harmful substance for human
consumption, depended on the method of production (without mulching, mulching,
mulching + agro textile) and variety. A significant influence of genetic factors has been
determined and the highest nitrate content was recorded in the variety Archimedes
(2843.04 mg / kg), which is by 22% to 23% more than in the Kibo and Santoro. The
trend of increasing of nitrate is emphasized depending on the variant of covering. The
minimum content of nitrate was found in the control variant 2196.33 mg / kg, which is
by 13% less than the in the agro textile variant, where the highest content of nitrate was
found 2526.24 mg / kg.
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The values of maximal nitrate content in our trial were below the acceptable
standard (4500 mg / kg for lettuce grown in the protected area) as provided by the
European Commission EC.
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Uticaj sorte i nacina proizvodnje na
sadrzaj nitrata u salati

. ver -1
Aleksandra Govedarica-Luci¢, Goran Perkovié¢

!Poljoprivredni fakultet, Univerzitet u Istocnom Sarajevu, Bosna i Hercegovina

Sazetak

Na oglednom polju Poljoprivrednog fakulteta Istocno Sarajevo u trogodisnjem
periodu izvrSena su ogledna istrazivanja, uticaj sorte i razli¢itih nacina proizvodnje na
sadrzaj Stetnih materija tj.nitrata u listu salate. Ogled je postavljen po slu¢ajnom blok
sistemu u Getiri ponavljanja sa veli¢inom ogledne parcele od 2,4m”(0,3x8m). U ogledu
su bile zastupljene tri sorte salate (Archimeds RZ, Santoro RZ, Kibou RZ) . Svaki red
sorte je bio podvrgnut sljede¢im varijantama pokrivanja: kontrola-sadnja na
nepokrivenom zemljiStu; malCovanje pred sadnju sa PE-crnom folijom; agrotekstil-
pokrivanje biljaka nakon sadnje agrotekstilom (17 grama); kombinacija mal¢ovanje +
agrotekstila. Trogodi$nja istrazivanja su pokazala da nacin proizvodnje i sorta znac¢ajno
utiCe na sadrzaj nitrata. ProsjeCan sadrzaj nitrata na kontrolnoj varijanti iznosio je
2196,33 mg/kg, a na agrotekstilu 2526,24 mg/kg .Lisnata salata u tipu hrastovog lista
»Kibou“ imala je manji sadrzaj nitrata (2176,85 mg/kg) u odnosu na ,,Archimed*
(2843,05 mg/kg) i ,,Santoro* (2221,37 mg/kg).

Kljucne rijeci: salata, sorta, nacin proizvodnje, kvalitet
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Phytopathogens Causing Wilt in Pepper —
Distribution, Symptoms and Identification
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Abstract

In 2012 the evaluation on the development and spread of phytopathogens,
causing wilt in pepper was conducted. The observations were carried out under field
conditions and natural infectious background in the Plovdiv region. In laboratory
conditions were isolated and identified four phytopathogenic fungi of the genus
Rhizoctonia, Fusarium, Verticillium and Phytophthora. The results of the analysis
showed that the highest percentage of pepper wilt was caused by the fungus -
Rhizoctonia solani.

Key words: pepper accessions, wilting, soil phytopathogens

Introduction

The soil phytopathogens is a serious problem in the production of healthy and
quality products not only in vegetable crops. In recent years, the area under pepper in
Bulgaria is constantly increasing. In some areas of the country pepper is grown on the
same land, leading to increased infectious pressure from the soil phytopathogens
(Neshev, 1997). Under favorable conditions for their development individually or in
combination with each other, these diseases are able to completely compromise yields
of pepper (Neshev et al., 1995).

Materials and methods

Field inspections were carried out on the pepper collection existing at the
Institute of Plant Genetic Resources, Sadovo. The evaluated accessions were collected
by expeditions in Plovdiv region (Table 1). The study was conducted in the quarantine
section in field and laboratory conditions. From each studied genotype were seedling
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80 plants. In field observations in all samples pepper was reported percentage of spread
of diseases, caused by soil pathogens of the genus Rhizoctonia, Fusarium, Verticillium
and Phytophthora. The field evaluation was collected infected plants for laboratory
analysis. Isolations were made on potato dextrose and SNA" agar (Special Nirenberg
Agar). For insulation of Phytophthora capsici used oat agar. Samples were placed in an
incubator. The cultures were incubated at 25° C for 14 days. Only isolation from
Verticillium dahliae were incubated at 27° C for 10 days (Tsror et al., 1995). After the
development of the mycelium was performed microscopically analysis for the

identification of soil pathogens.

Tab. 1. Pepper accessions included in the phytopathology evaluation

Prinove paprike ukljucene u evaluaciju fitopatogena

Ne Cat. Ne Origin Ne Cat. Ne Origin
Br. | Kat br. Porijeklo Br. Kat. br. Porijeklo
Local, Plovdiv region Local, Plovdiv region
1 | A8E0086 Lokalno, regija 11 B1E0504 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
2 | A8E0087 Lokalno, regija 12 B1E0514 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
3 | A8E0088 Lokalno, regija 13 B1EO515 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
4 | A8E0089 Lokalno, regija 14 B1E0516 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
5 | BIE0O491 Lokalno, regija 15 B1E0521 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
6 | B1E0492 Lokalno, regija 16 B1E0524 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
7 | BIE0493 Lokalno, regija 17 B1E0525 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
8 | BIE0494 Lokalno, regija 18 B1E0532 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
9 | B1E0495 Lokalno, regija 19 BIE0533 Lokalno, regija
Plovdiva Plovdiva
Local, Plovdiv region Local, Plovdiv region
10 | B1E0O501 Lokalno, regija 20 B1E0537 Lokalno, regija
Plovdiva Plovdiva
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Result and discussion

The results of the study are presented in Table 2. The first symptoms of wilt in
pepper were reported in phase blooms. In plants infected by Rhizoctonia solani (Fig. 1)
root neck symptom was observed (Fig. 2). Infected plant parts (roots, root neck) are
brown colored. The number of infected plants in other studied accessions ranged from
2 in ASE0087 to 26 in B1E0501, which is 2.5% to 32.5% wilted plants. Only in two
samples (B1E0492, B1E(0524) were not reported pathogen infections. In the other
included in the study varieties the percentage of distribution ranged were from 3.7% to
27.5%.

Fig. 1. Mycelium of Rhizoctonia solani — Fig. 2. Symptoms of Rhizoctonia solani

isolate (rhs 14) Simptomi Rhizoctonia solani
Micelija Rhizoctonia solani — (photo by P. Chavdarov)
izolat (vhs 14)

(photo by P. Chavdarov)

Fig. 3. Seedling damping off
Polijeganje sijanaca
(photo by P. Chavdarov)
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Pathogenicity of the fungus (Rhizoctonia solani) was studied under laboratory
conditions. With this pathogen was inoculated sterile soil, where sowing peppers seeds.
After germination typically symptoms of “damping off” (Fig. 3) were observed. This
fungus is one of the main causes of this disease. Every year this pathogen is a problem
in the production of vegetable seedlings.

Symptoms of wilting of the plants caused by Phytophthora capsici (Fig. 4)
was observed in four of all studied pepper accessions (ASE0086, ASE0088, B1IE0514,
B1E0532). Symptoms are expressed in the form of root rot and browning of the stems
of the infected plants above the soil level. Disease progression in infected pepper
varieties ranged from 1.2% to 5.0%. At the other samples symptoms of the
phytophthora blight were not observed.

Fig. 4. Phytophthora blight on pepper Fig. 5. Mycelium of Phytophthora capsici
Plamenjaca na paprici — isolate (phc 11)
(photo by P. Chavdarov) Micelija Phytophthora capsici —
izolat (phc 11)

(photo by P. Chavdarov)

Fig.6. Development of mycelium on pepper Fig. 7. Typical symptoms of pepper stem
fruits Tipicni simptomi na stabljici paprike
Razvoj micelija na plodovima paprike (photo by P. Chavdarov)
(photo by P. Chavdarov)
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Pathogenicity of the fungus (Phytophthora capsici). was studied under
laboratory conditions. With a spore suspension of the pathogen was artificially
infected young pepper plants and fresh peppers fruits. On the third day after
inoculation was observed mycelium of the fungus on the fruit (Fig. 6) Typical
symptoms of the disease in the artificially infected plants were observed on the fifth
day (Fig. 7).

Fusarium wilt in pepper (Fig. 8) was found in five samples (B1E0493,
B1E0495, B1E0504, B1E0516 and B1E0532). Prevalence rates on fusarium wilt in
pepper is reported in the range of 1.2% to 8.7%. Symptoms on aerial parts of plants
occur as wilting foliage in the hottest hours. Brown rot symptoms observed on roots
and roots neck . In humid conditions on diseased tissue may appear to pink mycelium
coating. Sick plant parts were put on selective medium (SNA"). After microscopic
analysis in the laboratory was identified soil fungus Fusarium oxysporum f. sp. capsici,
(Fig. 9). This pathogen is the main causal agent of fusarium wilt in pepper.

Fig. 8. Fusarium wilt on pepper Fig. 9. Mycelium of Fusarium oxysporum
Fuzariozno uvenuce na paprici isolate (fo 19)
(photo by P. Chavdarov) Micelija Fusarium oxysporum

izolat (fo 19)
(photo by P. Chavdarov)

Symptoms of the diseases were observed of four pepper accessions (ASE0086,
B1E0491, B1E0504 and B1E0521). The percentage of spread of the diseases in
infected accessions varied from 1.2% to 7.5%..At the beginning on the lower leaves of
infected plants observed yellowing. Later on the plants are defoliated. External root
system is healthy .When we cut the stem we observed brown coloration of the vascular
system. The fungus invades xylem elements and disrupts water transport. Infected
plants may recover at night a few day before permanent wilting and death occur. The
laboratory tests confirmed the presence of the fungus Verticillium dahliae. On the PDA
the fungus forms numerous microsclerotia (Fig. 10).
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Fig. 10. Mycelium and microsclerotia of Verticillium dahliae — isolate (vd 11)
Micelija i mikrocklerocija Verticillium dahliae — isolate (vd 11)
(photo by P. Chavdarov)

Conclusion

As a result of the study it was established that the most widespread soil
pathogen is Rhizoctonia solani. The pathogen caused wilting in 18 of the studied
accessions.

Other isolated and identified pathogens are significantly less prevalent
compared to Rhizoctonia solani.

For proper isolation and identification of pathogens in the soil a selective
medium should be used, since it may very often have a mixed infection. This may
obstruct the proper establishment of primary infection in infected plants.
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Fitopatogeni koji izazivaju uvenuce kod paprike —
distribucija, simptomi i identifikacija

Petar Chavdarov', Liliya Krasteva',
Nikolaya Velcheva', Stefan Neykov'

!Institut za biljne geneticke resurse - Sadovo, Bugarska

Sazetak

Evaluacija razvoja i Sirenja fitopatogena koji izazivaju uvenuce kod paprike
sprovedena je 2012. Posmatranja su izvedena u terenskim uslovima i okruZenju
prirodne zaraze u regiji Plovdiva. U laboratorijskim uslovima izolovane su i
identifikovane Cetiri fitopatogene gljive roda Rhizoctonia, Fusarium, Verticillium i
Phytophthora. Rezultati analiza pokazali su da je najvisi procenat uvenucéa kod paprike
izazvala gljiva - Rhizoctonia solani.
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Caxerak

Ha mpocropuma koje nanac 3ay3mma PemyOnuka Cpricka 3aapyrapcTBO uMa
IOYTY Tpaauiujy. Y MPOTEKIOM MEPUOIY MOJBOIPUBPEIHO 3aIpyrapcTBO j& MPOIA3UIO0
Kpo3 pasnuuuTe ¢aze pa3Boja U JjenoBama, OMibekehn ycroHe u majgoBe, Kako y CBOM
OpPraHM3alMOHOM, TAaKO M y MaTepHjalHOM pa3Bojy. Lluib oBor pana Ouo je y aHamu3u
cTama 3aapyrapcrtBa y Pemy6mumu Cprickoj. Y TOM CMHUCITy aHANIU3UpPaHH Cy cieaehn
WHIAUKATOPH U MapaMeTpu: Opoj, CTPYKTYpa U MPETEKHA JjENaTHOCT MOJbOIPUBPETHIX
3allpyra, BpCTe yclyra Koje 3alpyre mpyxajy CBOjUM WIaHOBHMA, yuenihe 3aapyra y
OTKYIly IOJHOTIPHBPEIHIX ITOW3BOAA, 3aIpy’KHA WMOBHHA, (DMHAHCHjCKH PE3YNITaTH
[OCJIOBakha, 3aIpyKHA PEBH3Hja, KaapOBCKa OCHOCOOJBEHOCT 3ampyra. [lpumapHu
W3BOPH MOJIaTaKa JOOHMjeHHU Cy MPUMjEHOM METO/Ie aHKeTUpama Ha 0ko 50% aKTUBHUX
3agpyra y PC, MeTomoMm WHTEpBjya, T€ METOIOM IapTHIMIIATHBHOT ydemrha Kpo3
pamuonuIe u HOKyc rpyre.

Kwyune pujevu: mnosbONpHBpEIHE 3aApyre, aHaum3a Crama, PemyOnnka
Cpricka

VYBox

3anpyrapctBo y PemyOnumu Cprickoj je y MO3UIUjH cyodyaBama ca pa3BojeM
W3 paHWjer Iepuona, IMocjkeAullaMa paTa W Kperpama HOBOT KOHIIENTa pPa3Boja
3aapyrapcTBa, nonazahm TMpHje CBera, OJ MpPOMjeHa IIPABHOT, CEKOHOMCKOT WU
MOJIUTHYKOT YCTPOjCTBa 3eMJbe. 3HauajaH Opoj 3aJpyra, y MOCIHjepaTHOM TEPHOLTY,
Cyouno ce ca moremkohama Koje cy ce orjemaie y TEOIKOM OpTraHU3aIllHOHO-
€KOHOMCKOM I10JIOKajy KOjH, HEe caMO Ja HHje mpeBasuleH, Beh ce kox jenHor Opoja
3ampyra W moropmao. Tome cy, Mopen HCTaKHYTHX IHOTeIIKoha, AONpuHHUjeNe |
IpWINKEe Yy caMUM 3aJpyrama, IpHje CBera, Jiolla OpraHu3andja, HeoOydeH
MCHA[IMEHT, HECXBATambe CYIITHHE 3aJPY’KHOT OpPraHW30Bamba, JIMYHA HHTEPECH U
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ciuuHo. MelyTum, mopej Tora cajaliimbe CTalbe Yy 3aJpyrapcTBy He MPaTH IOBOJHHO
CHa)KHA MOJPINKA JpXKaBe, MOTOTOBO Kaga c€ paau O NOAPIINHM peadupmanju
M3BOPHOT 3a/IpyrapcTBa, 3aCHOBaHOI Ha mpuHIMIHMa MeljyHapoaHor 3aapyKHOT
MOKpEeTa, HaKo Ce MOpa KOHCTATOBAaTH Jia Cy yCIlieauie OpojHe aKTUBHOCTH, TIPHje CBera
MuHHCTapCcTBa MOJBONPUBPEE IIYMApCTBa M BOAOIPHUBPENE, allkl 300T C1abocTH y
3apyrama, epeKTH HUCY 3HAYajHU.

Marepujan u MeTo1 paza

IIpumapHu U3BOpU MOAATaKa JOOH]EHU Cy IPUMjEHOM METOJIE AHKETHpambha Ha
oxo 50% aktuBHUX 3a1pyra y PC, MeTo0M HHTEPBjya, T€ METOIOM NapTHLUIIATUBHOT
yuemha kpo3 paguonune u Qokyc rpyme. O CeKyHOapHMX H3BOpa MOAaTaka
KOPHIITEHH Cy PACIIOJIOKHUBHU MOAAIN 13 3aApYKHOT PETHCTPa, MOJAIH U3 MTOCIOBHUX
U (UHAHCH]CKMX U3BjeIlITaja, Te PE3yATaTH MPETXOJHO IIPOBEICHUX aHAIM3a
3anpyxHOT caBe3a, MUHHCTapCTBa MOJHONPUBPEE U APYTUX BIAAMHUX W HEBIAIMHUX
OpraHH3aIlyja.

Pesynratu u nuckycuja

[TossompuBpeano 3anpyrapctBo y buX, kao u Ha mpocropuMa gaHamme PC,
uMa Iyroromuinmy Tpaauiyjy. Ha ocHoBy momaraka cynoBa PC y 2009. roawnu
peructpoBane cy 384 3eMJbOpaJHUUKE 3a1pyre, y Kojuma je 6mio 3amociieHo 2.200
panHuka u koje cy umane oxo 7.000 3agpyrapa (Pedepat: Crame 3aapyXKHOT CEKTOpa
PC, 2009). Uumenuria na, mpeMa OBUM TMOJAIMMA, jeJHA 3a]pyra uMa y mpocjexy 18
3ajpyrapa, TOBOPM O CKPOMHHMM JOMETHMAa IMOJHOIPUBPEAHOT 3aapyrapctBa y PC, a
OBUM OOJHKOM OpraHu3oBama je o0yxBaheHo Tek oko 2% MOJHONPUBPEIHUX
npousBohauya.

Mehyrum, npema momanmmMma ca KojuMa pacroiaxke I[losronmpuBpenHu
3aapykHH caBe3 PC, a xoju ce Temesbe Ha ycrocTaB/beHOM peructpy y PC, ocHoBaHO
je 347 zampyra. [IpunukoMm aHanm3e perrHoHaNHE 3aCTYIJBCHOCTH ITOJHONPHUBPEIHUX
3allpyra KOpHIINTEHA je ToJjelia Mo MpuBpeAHHM monapyujuma bama Jlyka, J1000j,
bujessuna, Mcrouno CapajeBo u Tpebume.

Tab. 1 . Ykynan 6poj MoJsONpHBPEAHNX 3aIpyTa mpeMa perujama PC,
Total number of agriculture cooperatives in RS per region

Hcrouno
Peruje PC Bama Jlyka Tpebume bujessuna Jo6oj CapjeBo
RS regions Banja Luka Trebinje Bijeljina Doboj East
Sarajevo
Bpoj mospor.
3ajpyra
Number of 138 25 88 67 29
agric.
cooperatives
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VY mocnujepaTHOM NEPHOAY 3aApyre Cy YIIaBHOM Owmie IpemylITeHe came
ceOu 0e3 YCHOCTaBJbEHHX MEXaHW3aMa NOAPIIKE M KOHTpoine. TakBo crame je
pe3yATHpAIO YECTUM HapyIIaBamkeM 33APYKHUX NPHHIOWIA, Ka0 H JAPYTUM
HETaTHBHUM HE 3aJpYXHUM TeHAeHIMjama. CBe TO je 3a MOCIbeOUIly HMalo |
CTBapame HEraTHBHE MEPIENIHje 0 3aAPYKHOM KOHIICTITY Kao He e(PUKaCHOM MOJIEITY
6e3 0031pa Ha TO KAaKBY CTBapHY YyJIOTY OBaj CEKTOp MMa Y €KOHOMHjaMa Pa3BUjEHOT
ceujeta (Pedepar: Crame 3agpysxsor cektopa PC, 2009).

UctpaxuBame mnposeneHo Ha 1.390 mnoJbomnpuBpenHMX Tra3AMHCTaBa je
nokasaino Ja ux je 5,1% yunameHo y HeKy 3aApyry, a Aa ux camo 3,45% mpoaje cBoje
IPOM3BOAE ITOCPEICTBOM 3aApyra WIH yApYKema, U 1a ux je camo 19,7% 3amoBospHO
pazoM 3ampyre Wi yIOpyKema. 300T OBHX M APYTHX HEMNOBOJHPHUX YHILCHHIA KOje
roBOpe O CTamy y 3aupyxkHoM cekTopy y PC, HeomxomHa je meroBa TeMeJbUTa
pedopmMa y3 TmyHO YyBakaBamke KapakTepa [jelioBalka M HMHTEpeca TaKBOT
OpPTaHM3alHOHOT OO0NMKa TOJFONPUBPEIHUX Mpom3Bohawa. 3ampyKHH CEKTOp,
HEKANAIIbM  YCIjelIaH HWHTErpaTop CeJbadkWX Ta3[JUHCTaBa ca KynuuMma H
npepahuBaurMa BUXOBHUX TPOW3BOJAa M JI00aBJhayMMa OINpPEMe M pernpoMaTepujaia
u3ryouo je ty ynory. IlocpenHUUKy yiory 3ampyra Ipey3eo je MPHBaTHH TPrOBAYKH
CEKTOp Ha YHjy MOCIOBHY HOJHTHKY MOJHONPHBPEIHH MPOU3BOhaun HEMa]y HHUKAKaB
YTHILIE].

Tab. 2. CtpykTypa nosponpuBpennux 3aapyra PC npema mHX0BOj aKTUBHOCTH,
Structure of agriculture cooperatives in RS per their business activity

. AKTHBHE 3a/IpyTe Heakrusze 3anpyre
Tun sanpyre/Type of cooperative Active cooperatives Inactive cooperatives
3a11Pyra OITIIITET TI/II.'Ia 9% 205
Basic type cooperative
Mubekapcka 3aapyra
. : 0 3
Milk cooperative
[Tuenapcka 3aapyra 5 1
Beekeepers cooperative
Bohapcka 3agpyra > >
Fruits cooperative
ITyxapcka 3agpyra 0 1
Snail production
ITocnoBHu 3aapyXKHU caBe3 | 0
Bussines cooperative union

Kao jeman om kputepwja 3a KiIacH(pHUKAIM]y TOJLONPHUBPSIHUX 3aJpyra
KOPHUCTHU C€ M HHXOB CTAaTyC y CMHCIY Jla Ju 00aBJbajy IOCIOBHY aKTHBHOCT IIIH HE.
Ha ocnoBy ©0a3ze momaraka IlosrompuBpenHor 3anpyxxHor casesa PC o
MOJBONIPUBPEIHUM 3aJ]pyrama, o] yKYITHOT Opoja TOJLONPUBPETHHX 3apyra, kbux 104
omHocHO 30% mMajy aKTHBaH caTyC OTHOCHO BpIIEC IIOCIOBHY aKTHUBHOCT, IOK
npeocTanux 212 mospOnpUBpeAHUX 3aApyra Cy OKBaJU(HUKOBaHE Kao HEaKTHBHE. Y
mpolecy JIMKBHIAIMje Hama3u ce 18 3aapyra, a Han 13 moJbompHUBpEAHUX 3a/Apyra ce
BOJIM TocTymak cteuaja (Perucrap 3ampyra y PC, I13C PC, 2010).

Agroznanje, vol. 14, br.4. 2013, 557-565 559



On ykynHOr Opoja aKTHBHHX HOJBOIPUBPEIHHX 3aIpyra, (IpeMa mojanuMa
I[I3C PC), a xoje cy perucrpoBaHe Ha moapy4yjy peruje bujessuna mux 56% cy
wranune 3agpyxkHor casesa PC. Ha mompydjy permje [lo6oj 76% akTUBHHX
MOJONIPUBPEIHUX 3aipyra cy ywiameHe y I[losmompuspennu 3ampyxkau case3 PC,
peruja Tpebume ydectByje ca 45% perucTpoBaHuX 3apyra y OJHOCY Ha YKynaH Opoj
aKTHBHHUX NOJHONIPUBPEIHIUX 33ApYyra y T0j peruju, 1ok peruja Merouno CapajeBo numa
YKyIHO 29 3alpyra, o]l KOjHX 8 MMajy aKTHBaH CTaTyc, a BuX 20 je y KaTeropuju ca
HEaKTHBHUM CTaTyCOM.

Hcrouno
Peruje PC Bama Jlyka Tpeoume | bujerruna Ho60j CapajeBo
RS regions Banja Luka Trebinje Bijeljina Doboj East
Sarajevo
AKTHUBHE
TOJBOIL. 3a]IpyTe 39 1 25 71 g
Active agr.
cooperatives
HeaktuBHe
TI0JBOTI. 337IpyTe 25 9 57 41 20
Inactive agr.
cooperatives
Creuaj
Bankruptcy 4 > 2 ! !
JlukBumaiuja
Ligquidation 10 ) 4 4 i
VYkynHo 1o
perrjama 138 25 88 67 29
Total per
regions
V)
/0 aKTHBHE 31,45% 55,00% 30,49% 33,87% 28,57%
% active
(V)
/0 HCakTHBHE 68,55% 45,00% 69,51% 66,13% 71,43%
% inactive
o
YKyIHO % 100,00% 100,00% | 100,00% | 100,00% | 100,00%
Total %

O63upom jga je Hajsehm Opoj MOJHONPUBPENHUX 3aJpyra PErHCTPOBaH Ha
noApyyYjy Oamanydke peruje, Ty ce Haina3d U HajBehu Opoj HeakTHBHUX 3aapyTra (41%).
[ponentyanno ydvemrhe 3aapyra koje He BpIIEe IOCIOBHY aKTHBHOCT Ha IOAPYY)jY
peruje /1060j jenHako je ydenthy OHMX MOJBOIPUBPEAHUX 337pyra KOje UMajy aKTUBaH
craryc y Toj peruju (20%).

[puiukoM aHamuM3e 3aCTYIUBEHOCTH MOJHONPHBPETHHUX — 3aJpyra Ha
OMIITHHCKOM HUBOY, @ KOje He BpIIE MOCIOBHY aKTHBHOCT, YTBpheHo je aa je mux 17
PETHCTPOBAaHO Ha TEpUTOPHUjU omiuTuHEe bujerbuHa, 3atuMm ciujenu bparynan ca 12,
Hepsenta 10, CpOarg ca 11, ox ykynHo 212 HeaKTUBHUX NOJbONPUBPEIHHUX 3aApyTa.
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Hajsehu Opoj 3ampyra xoju je ompaBaao CBOje IOCTajame, OJHOCHO KOJH je
HAaCTaBHO Ca CBOjUM IIOCJIOBambeM CKOHLIEHTPHUCAH j€ Ha MOAPYYjy oniuTuHe bujespuna
(11 moseomIpUBpPEHHUX 3aApyTa), & N0 YSTHPH 3aAPYyre PETUCTPOBAHE Cy HA MOAPYY]Y
onumtuHa Jlepsenta, bawa Jlyka, I'pagumika, Moapuya, llaman u Hosu ['pa.

VY3umajyhu y o03up nABa KpuTepuja Ha OCHOBY KOJUX j€ H3BpIIEHA
KIacu¢uKanyja MOJFONPUBPETHUX 3a7pyra Ha Tepuropuju PemyOmuke Cprcke,
Hamehe ce 3akJbydak n1a npeko 61% o ykymHor Opoja CBUX IOJBONPUBPEIHUX 33ApyTa
HEMajy aKTUBaH CTaTycC.

IIpernenom crama y morjieny nossonpuBpeAHor 3aapyrapcrsa PC y cmuciy
o0aBJbamba HHUXOBE IIOCIOBHE AaKTUBHOCTH H3BOIHM CE 3aKJbydaK O HEONXOTHOCTU
BpIIerka demhix U cBeoOyXBaTHHUJUX pEeBU3HUja Y CEKTOPY 3apyrapcTBa, a CBE y UJbY
UICHTH(UKOBAKA €JIeMEHATa KOjU HEIIOBOJHHO YTUYY Ha HETOB JaJbHU Pas3Boj.

3Hadaj 3a1pyrapcTBa 3a pa3Boj arpapHor ceKkTopa u ekoHomuje PC

JonpuHoc 3aapyra yKyITHOj BPHjEOHOCTH IOJBONPUBPEIHE MPOM3BOLBE U
mnpepaze, orjelna ce jeJHUM IHUjeJIOM KPO3 BIACTUTY MOJbONPUBPENHY MPOHU3BOILY
(3ampyre Koje HMMajy TPOU3BOJHE pecypce) W JPYTHMM JHMjelIOM Kpo3 YroBapame,
npey3uMame W OTKYN IIOJGOTIPHBPENHHMX TpomsBoma. Kako je Bimactura
MOJBOIIPUBPEIHA MPOM3BOMAA 3aJpyra Ha 3aHEMapHBOM HHUBOY, TJIaBHU IOMPHUHOC
3apyra oriefa ce y BpHjEJHOCTH IPOM3BOAIRE HEHHX 3aapyrapa. Kommka je Ta
POM3BOAMA TOBOPE M MPETXOTHO M3HECEHH IOAAIH o caMo 3% MOJHOIIPUBPEIHUKA
KOjH MOCITyjy IPEKo 3a/pyra.

AHanmu30M yKYITHHX OTKYIUb€HHMX KoJHuuHa y 60 (akTuBHEX) 3axpyra y PC
MOXE C€ 3aKJBYUUTH Ja je€ YAWO OTKyIa IPOHM3BOAA OJ CTpaHE 3aapyra oA yKyIHE
npom3BOARe Aator npousBoga y PC u3yserHo mamu u kpehe ce ox 0,06% xana je y
MUTaBYy KYyKypy3, A0 28,46% 3a nyBaH.

3anpyKHe peBH3Hje HMajy IPEBACXOAHO 33 IJb Jla YTBpAE CTame y
3apyrama, ’bUXOB OOJIMK OPTaHH30Bamba, IjEIOKPYT paaa, PHHAHCH]CKO MTOCIOBAke, I
apyro. BbuxoBa cBpxa je caapikaHa U y TOME J1a C€ OTKJIOHE HEeNPaBWJIHOCTU M Ha Taj
HAuYMH yHaIpHWjenu TIocjoBamke 3anpyra. llossompuBpenne 3ampyre Koje BpIIe
MIOCTIOBHY aKTHBHOCT M KOje Ha Taj HAa4WH OCTBApPYjy W TEKE NHIJBEBHMa CBOT
OCHHBaa, HEOIIXOIHO j€ MOACTULATH Y ’bUXOBUM JaJbHUM aKTHBHOCTHMA.

Toxom 2010. rogune ypaljeHa je peJoBHA 3aJpykHa peBusHja 3a 61 3aapyry
(Baapyxuu caBe3 Pemybmmke Cpncke, 2011). ITopem yoOuyajeHHX Tmpoleaypa
KOHTpOJIE TIOIITOBama 3alIpyKHUX IpaBuia, Maxma je mocBeheHa TomMe na JM Cy
3aJpyre ycariacuie CBOje IOCIOBamkE ca 3aKOHOM O MOJbONPUBpEAHUM 3aapyrama PC
u Ypeabom o ycariamiaBamy JjelaTHOCTH. UeTpHaecT 3aapyra je YCKIaIwio CBOje
MociioBame ca 3akoHOM, a 47 HUje, WK je OWia y TOKY TUX aKTUBHOCTH Y MOMEHTY
peBusmje. Pesuaupane 3aapyre (61), omHocHO 58, jep 3 3aapyre HUCY UMalie HUKaKBe
MOCJIOBHE aKTUBHOCTH) OCTBApUIIE CY YKYyIIaH Mpuxoj ox 27.645.765 KM (477 xuspana
KM mo 3anpy3u) u ykymae pacxozae ox 29.020.105 KM (500 xuspaga KM 1o 3amy3n).
I'yburak ox 1.872.515 KM octBapuna je 31 3aapyra, a 27 3amyra 498.177 KM
noburtka, IOK 3 3ampyre HHCY HMale HHKAaKBe IIOCIOBHE akTHBHOCTH. Hero
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(bMHAHCHjCKH pe3yJiTaT CBUX 3aJpyra je HeratuBad -1.374.228 KM. U oBa peBusnja je
Takohe mokaszana Jia 3aApy>KHU CEKTOp y IPOCjeKy Mociyje ca TyOUTKoM (TpocjeyaH
ryOuTaK 1o 3a/py3u je 6uo 23.695 KM).

Tab. 4. Yyewhe oTkyna npeko 3aapyra y yKyImnHoj KOJIMYUHH pou3Boame y PC,
Share of cooperatives in total collection of agriculture products in RS

OTkym 3aapyra y
Bpcre YKynHa nIpou3Boha ViyIHo YKYIIHO]
IIPOU3BOJA PC OTKYMbeHO (1) MIPOU3BOTHU
Type of Total production in Repurchase of
products RS Total repurchased (1) cooperatives in total
production
Muujeko 0
Milk 368.161 547 0,15%
Kpowmup 162.383 810 0,50%
Potato
Kyxypys 626.548 373 0,06%
Corn
[Tmennia 0
Wheat 84.647 335 0,39%
300 o
o 13.495 101 0,75%
Maumiia 5.129 39 0,76%
Raspberry
Jabyxa 45.038 375 0,83%
Apple
llwisa 89.806 82 0,09%
Plum
Kpyuka 12.944 50 0,39%
Pear
Ty 11.124 166 1,49%
Onion
Hanpuica 24.881 17 0,07%
Pepper
Kpacrasau 13.435 118 0,88%
Cucumber
Kynyc o
Cabbage 31.805 185 0,58%
Jlysan 1230 350 28,46%
Tobacco

CenmamHaecT 3aJpyra HHje UMall0 HUTH jeJHOT 3aroCJIeHOT, a mpeocrane 44
3anpyre cy umane 452 pagnauka (y npocjeky 10,2 mo 3aapysu). Tpu 3aapyre cy uMae
Bume ox 50 3amocnenux. [Ipocjeuan ognoc je 4,2 3ampyrapa Ha jeHOT 3aIrOCJICHOT.
3anpyre cy umaine 1.902 3aapyrapa winu 31,2 no 3aapysu. bpoj 3aapyrapa ce kpehe on
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(o 3axoHy MHHUMATHUX) 5 10 183 mo jemHoj 3anpys3u. Kypuosuter je na je jeana
3alypra UMaina Buile 3amocieHux (55) Hero 3ampyrapa (51). Hpyru KypHO3UTET je
3ampyra ca 130 3aapyrapa W HHTH jeJHHM 3allOCICHMM. YKyIHa MMOBHHA CBHUX
peBumupaHux 3agpyra je omwra 45 mmmona KM. Ocawm 3ampyra HHje MMalo HUKAKBY
HUMOBHHY, a IipeocTtaje y npocjeky no 850 xussana KM. ImoBuHa 3aapyra ce kpehe on
xwpany KM no 6 munuona KM.

OBako Manu 3Hayaj 3aApyra y OoOMMY yroBapama, Mpey3uMamy H OTKYITY
MoJBONpUBpeAHUX Mpou3Bona y PC je HeymopeauB ca pa3BHjEeHUM 3aJpYyrapcTBOM
3emasba EY. V Behunu apkaBa wranuna EY, 3aapyre 3ay3uMajy 3HadajHe yjjene Ha
TPKHIITY, HAPOUUTO TPXKUIITY TOJFONPUBpETHUX Mpom3Boaa (83% y Xomaumuju, 79%
y ®unckoj, 55% y Uramuju u 50% y @paniyckoj). ['meqano mo crnenuduaHUM
npousBoauMa, Hip. y CIIOBEHHUjH 3aApyre y4ecTBYjy ca 72% y NpOU3BOIHBH MIIHjEKa,
79% y npousBoamu roseaa, 45% y npousBoawmu meHunie U 77% y IpOU3BOABU
KpOMIIHIpa.

Jenna mpocjeuna 3aapyra y PC uma 850 xuspaga KM umoBuHe (cTaiiHe U
tekyhe), a ceux 107 3anpyra 3ajenno 91 mummon KM nmoBure. [lacuBa npencraBaba
HM3BOpE UMOBHHE KOjy HEeKH cyOjekT mnocjenyje. [locmarpanux 107 3aapyra je Ha Kpajy
2010. rogunae umaio kanurtan ox 47,8 mumuona KM u y ogHocy Ha kpaj 2009. roaune
JIOIILIO j€ 10 HEeroBOT cMamema 3a 2,3 munuona KM (4.7%). JlyropouHa pe3epBucama
CBHUX 3ajpyra cy Ha kpajy 2010. rogune 6una 424 xubage KM u moxe ce pehu na
MacuBy 3aJpyra y cTBapu 4MHe Kanurtai u obaseze. Obasese 107 3agpyra cy Ha Kpajy
2010. rogune 6une 40,1 munron KM u nosehane cy ce 3a 814 xumpana KM y ogaocy
Ha IpeTxoAHy roauny. Kanuran yunu 54%, nyropouHa pesepBucama HELITO Mambe OJ1
1%, a obaBe3e 45% macuBe 3ampyra. [JiemaHO ca CTaHOBHUIITA jeTHE IMPOCjeUHE
3anpyre ona uma 447 xuspana KM kanurana u 374 xuspage KM obasesa.

3akJbyyak

[a 6u ce 3ampyrapcTBO pa3BHjalio HA CaBpeMaHUM IPUHIUIIAMA 3aIpyTapcTBa
pa3BUjeHUX 3eMajba, HEONXOJHO j€ CTBOPUTHM TaKaBe YCJIOBE KOju OMOryhyjy
adupManujy CBUX 3aJpYKHHX BpHjEIHOCTH, TpHUMjepeHe mnorpebamMa pa3Boja
caBpeMCEHE eKOHOMHje. Y TOM CMHUCIY Tpeba KaIpOBCKH OCIIOCOOHUTH U jayaTd 3apyre
U 3aJpyKHH CaBe3 y3 CIMMHUHHCAE BONYHTapU3aMa M MNPaKTHIKU3MA Y HHUMA,
MPOBOAUTH IMPOIMHKCE MPHUMjepeHe CHennpUIHOCTHMA MOCIOBamkha 3apyra, CTBOPUTH
yCIIOBE 3a Pa3B0Oj U OCHHUBAKC ayTOHOMHHX, €KOHOMCKH CIIOCOOHHMX U JIEMOKPATCKH
BOoheHUX 3ajpyra, JOBPIIMTH MPOIEC MOBpPaTa MMOBHHE, BPIIUTH SAYKAIHjy KaapoBa
3a Bolheme TMociioBama 3aApyra W JAp. YCIOPKOC CTOTOAUIIBE TPAAULHUje KOjY
3anpyrapctBo uMa y buX u PC, oHo ce Beh nyxe BpujeMe Hana3u y 030UIbHO] KPH3H.
300r Tora jegan oj usbeBa Tpeda na Oyzae peneduHucame yaore U 3Hauaja 3apyra, Te
TeMeJbUTa peBuTaIM3almja 3aapyraperea y PC mro tpeba na mujae y 1Ba mpasla: MpBU
je, KoHconmanmja mocrojehux 3ampyra ko kojux je To Moryhe mposecTH, moyiazehu
Ol HaBEICHUX MPHHIUIIA U IPYTH je, CTBApPAE YCIOBa U IOJAPIIKA OCHUBAKY HOBUX
MTOJEONIPUBPEIHUX 3aIpyra, 3aCHOBAHMX HA WM3BOPHUM 3aJPYKHUAM BPH]jCTHOCTHAMA.
OCHOBHa TIpeMHCa y arpapHOM W PYpalHOM pa3BOjy j€ OJpPXKHUB pa3Boj y UYeMy
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3aJIpyrapcTBO MMa He3aMjelHBY YJIOTy. YIora 3aapyra y OyayhHOCTH je na CBOjUM
JjeOBabeM yTUYY HA CMAmEHE COLUjATHUX W CeKOHOMCKHUX IOJjeNia M Ja IO TOK
ycMjepe Ha MpaBeHHjH HAYHH.
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Abstract

Republika Srpska has a long tradition of co-operatives. During that period,
farm cooperative movement have passed through various stages of development,
experiencing ups and downs, both in its organizational, as well as material
development. The aim of this study was to analyze the situation of farm cooperative
movement in Republika Srpska. In this sense, the following indicators and parameters
have being analysed: the number, structure and activity of agricultural cooperatives,
types of services that unions provide to their members, participation in the purchase of
agricultural cooperatives, legislative - legal regulations in the field of cooperatives,
cooperative management bodies, cooperative property, financial analysis of their
business activities, cooperative auditing, human resources of cooperatives, cooperative
development plans for the future. Primary sources of data were obtained using the
survey of about 50% of active cooperatives in the RS as well as interviews and
participatory methods through workshops and focus groups. The results of analysis
were used as the basis for the projection of directions and goals of development of farm
cooperative movement in the RS.
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Sazetak

Endemicna vrsta Telestes metohiensis (gataCka gaovica) naseljava veéi broj
vodotoka Istocne Hercegovine i sve tekucice u Dabarskom polju. U poslednjim
decenijama u znacajnoj mjeri su promjenjeni uslovi u vecini staniSta ove vrste.
Vodotoci Dabarskog polja se medusobno razlikuju po kvalitetu zivotnih uslova, kako
sa fizicko-hemijskog tako i sa mikrobioloskog aspekta. Neki vodotoci su aktivni Citave
godine, sa manjim ili ve¢im proticajima, dok su neki privremenog karaktera. U radu su
predstavljene vrijednosti osnovnih morfometrijskih karakteristika: totalne i standardne
duzine, kao 1 masa i Fultonov koeficijent uhranjenosti kod gaovica iz tri vodotoka
Dabarskog polja (Vrijeka, Opacica, Pribitul). Relevantnim statistickim metodama
izvrSena je obrada dobijenih podataka i komparacija pracenih karakteristika kod jedinki
iz razli¢itih vodotoka. Rezultati statisticke obrade podataka pokazuju postojanje
znacajnih razlika u vrijednostima pojedinih parametra. Najveée vrijednosti su
konstatovane kod jedinki iz rijeke Opacice, dok su najmanje, izuzev Fultonog
koeficijenta uhranjenosti, utvrdene kod gaovica iz vodotoka Pribitul.

Kljucne rijeci:gaovica, endemi, Dabarsko polje
Uvod

Fauna slatkovodnih riba Bosne i Hercegovine odlikuje se znacajnim
bogatstvom 1 raznolikos¢u vrsta. Ihtiofauna BiH se odlikuje i velikim brojem
endemskih vrsta od koje su mnoge rasprostranjene samo na pojedinim lokalitetima.
Vecéina endemskih vrsta je vrlo ograni¢enog podrucja rasprostranjenosti §to je i osnovni
razlog njihove ugrozenosti (Glamuzina i sar., 2010). Istrazivanja autohtonih i
endemi¢nih vrste riba su od posebnog znacaja, jer je za njihovu zaStitu i oCuvanje
potrebno adekvatno poznavanje (Ivanc, 2012). Endemske vrste predstavljaju ribe sa
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malim i ograni¢enim arealom, a ponekad se nalaze samo na pojedinim lokalitetima
(Jeli¢ i sar., 2008). Takode, endemske vrste su povezane sa stanistima koja se odlikuju
odredenim specifi¢nostima. Proucavanja ovih vrsta je od velikog znacaja, s obzirom da
se veoma ¢esto radi o vrstama koje nisu dovoljno istrazene.

Naime, istrazivanja strukture i rasta naselja riba daju znacajne podatke o stanju
pojedinih voda, te naCinu upravljanja takvim vodama (Blahak i Prokes, 1998; Biro,
1990). Ovi parametri su takode znacajni, jer prema mnogim autorima (Dimovski i
Grupce,1975; Szczyglinska, 1983), morfometrijski parametri zajedno sa meristiCkim
karakteristikama predstavljaju pokazatelje specificnosti pojedinih naselja riba.
Poredenjem Fultonog koeficijenta uhranjenosti i tezinsko - masenog prirasta kod
jedinki iz razli¢itih vodotka moguée je utvrditi i raspolozivu hranu kod pojedinih
biotopa (Treer, 2003., Bakota i sar., 2003).

Cilj istrazivanja odnosi se na utvrdivanje osnovnih morfometrijskih
karakteristika, mase 1 Fultonovog koeficijenta uhranjenosti gatacke gaovice (Telestes
metohiensis) iz tri vodotoka Dabarskog polja. Ova vrsta predstavlja endem kraskih
podrugja Isto¢ne Hercegovine, koja je na IUCN listi ugrozenih vrsta, svrstana u prvu
kategoriju, odnosno u kategoriju vrsta o kojima se nedovoljno zna i kojima prijeti
nestanak, usljed izmjene Zivotnih uslova izazvanih antropogenim uticajem.

Materijali i metode rada

U vodotocima na podruc¢ju Istoéne Hercegovine opisane su tri vrste gaovica.
Prema ranije koriStenoj sistematici radi se o vrstama: gatacka gaovica (Paraphoxinus
metohiensis, Steindachner, 1901), trebinjska gaovica (Paraphoxinus pstrossi
Steindachner, 1882) i popovska gaovica (Paraphoxinus ghetaldii Steindachner, 1882),
koje su potom svrstane u rod Phoxinellus, te su nosile naucne nazive Phoxynellus
metohiensis (Steindachner, 1901), Phoxynellus pstrossi (Steindachner, 1882),
Phoxynellus ghetaldii (Steindachner, 1882) (Deki¢ i sar., 2011).

Novija sistematika svrstava gaovice sa ovog podrucja u dva odvojena roda. To
su Telestes, sa vrstom Telestes metohiensis (Steindachner, 1901) - gatacka gaovica i
Delminichthys, sa vrstom Delminichthys ghetaldii (Steindachner, 1882) - trebinjska i
popovska gaovica (Freyhof'i sar., 2006; Kottelat i Freyhof, 2007).

Bogutskaya i sar. (2012) tvrde da postoje morfoloske varijacije unutar vrste
Telestes metohiensis 1 da se te jedinke, nekada svrstavane u jednu vrstu, sada mogu
svrstati u tri posebne vrste: veé¢ postoje¢u Telestes metohiensis 1 dvije nove Telestes
dabar i Telestes miloradi.

Vodotoci
Pribitul je manji vodotok na podru¢ju Dabarskog polja u blizini rijeke Vrijeke
i Suskog potoka, sa izvori§tem na obodu polja.

Vrijeka izvire na obodu Dabarskog polja, odnosno na kontaktu Dabarskog
polja i njegovog planinskog masiva. U suSnim ljetnim mjesecima najveci dio rijeke
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presusi, odrzava se samo izvori$ni dio (Gnjato, 2004). Duzina toka je oko 2,5 km, a
svojim ¢itavim tokom do poniranja u mjestu Ponikve tece kroz Dabarsko polje.

Rijeka Opacica je povremeni vodotok Dabarskog polja. U vrijeme velikih
voda Opacice je bujicasta, a u ljetnim mjesecima presusi. Nastaje u sjeverozapadnom
dijelu polja od Bijelog potoka i rjecCice Trusine, a gubi se u dijelu polja koje se zove
Luzine Bare. Ponire u Dabarskom polju, a njene vode se kasnije javljaju na izvoristu
Bregave i Tebisnjice (podzemna bifurkacija).

Elektroribolov

Elektroribolov je na lokalitetima rijeka Opacice i Vrijeke realizovan u
septembru 2010. godine, a na vodotoku Pribitul u junu 2012. godine. Za ove potrebe
koriSten je impulsni istosmjerni elektroagregat marke IG 600, snage 1,2 KW.
Elektroribolov se zasniva na izazivanju kratkotrajnog stresa usljed galvanotaksisa i
galvanonarkoze, nakon Cega slijedi brz oporavak riba (Deki¢, 2006).

Morfometrijske karakteristike

Kod svih ispitivanih jediki odredene su vrijednosti osnovnih morfometrijskih
karakteristika totalne i standardne duZzine, a pored ovih parametara odredene su
vrijednosti mase i Fultonov koeficijent uhranjenosti. Za odredivanje mase koristena je
tehnicka vaga, a standardna i totalna duzina odredene su pomocu ihtiometara.

StatistiCka obrada

Svi podaci su obradeni pomocu statistickih programa Microsoft Exell 2007 i
SPSS 11.5.

Rezultati rada 1 diskusija

Rezultati pracenih parametara kod jedinki gatatke gaovice prikazani su
tabelarno (tabela 1). Uzorci iz rijeka Vrijeke i Opacice sadrzavali su po 24 jedinke, dok
je iz vodotoka Pribitul analizirano 20 jedinki.

Komparacija dobijenih rezultata kod gatacke gaovice iz tri vodotoka pokazuje
da jedinke iz Vrijeke 1 Opacice nisu pokazivale znafajnu razliku kod pracenih
parametara. Istovremeno jednike iz vodotoka Pribitul imale su znaajno manje
vrijednosti totalne duZzine, standardne duzine i mase u poredenju sa istim podacima iz
druge dvije rijeke. Vrijednost Fultonovog koeficijenta kod jedinki iz ovog vodotoka
bila je znacajno veca u poredenju sa vrijednostima do kojih se doslo kod gaovica iz
Vrijeke 1 Opacice. Vece vrijednosti totalne duZzine, standardne duzine i mase, a manje
Fultonovog koeficijenta uhranjenosti kod jedinki iz Vrijeke i Opacice u odnosu na
Pribitul, treba traziti u ¢injenici da je u uzorku iz Pribitula bilo zastupljeno vise mladih
jedinki, odnosno jedinki koje nisu polno zrele, te nisu ucestvovale u mrijestu.
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Tab. 1. Totalna duzina, standardna duzina, masa i Fultonov koeficijent Telestes metohiensis

iz rijeka Vrijeka, Opacica i Pribitul

Total length, standard lengths, mass and Fulton coefficient of Telestes metohiensis

from river Vrijeka, Opacica and Pribitul

Coefficient of variation - %

Standardna
§ Totalna duZina Masa Fultonov
& Statisti¢ki parametri duZina (cm) (cm) (2) koeficijent
E Statistical parameters Total length Standard Mass in Fulton
o (cm) length (g) coefficient
= (cm)
Srednja vrijednost / Mean 10,71° 8,96" 10,92° 1,49
Standardna devijacija
Standard deviation 0,74 0,65 2,67 0,12
Minimum/Minimum 9,20 7,70 6,37 1,24
% Maksimum/Maximum 11,90 10,10 16,71 1,81
B=1 Py
< 95 % Interval | Lower Bound 10,44 8.72 9,92 1,45
povjerenja srednje Donja granica
vrijednosti Gornja granica
95% Confidence Upper Bound 10,98 9,20 11,92 1,53
Interval for Mean
Koeficijent variranja%
Coefficient of variation % 6,86 7,30 24,45 7,84
Srednja vrijednost/mean 10,85° 9.05¢ 11,94° 1,51¢
Standardna devijacija
Standard deviation 1,38 1,22 318 0.12
Minimum/Minimum 8,10 6,70 4,32 1,32
g Maksimum/Maximum 13,00 11,10 21,51 1,74
s 0 i i
LS: 9_5 % Ipterval _ Donja granica 10,28 8.54 9.81 1.46
8 povjerenja srednje Lower Bound
vrijednosti Gornia eranica
95% Confidence U Jr% d 11,42 9,55 14,08 1,56
Interval for Mean/ pper boun
Koeficijent variranja %
Coefficient of variation - % 12,68 13,52 43,37 8,06
Srednja vrijednost/Mean 873" 7,28 6,82" 170"
Standardna devijacija
Standard deviation L17 0,99 2,69 0,15
Minimim/Minimum 6,40 5,50 3,04 1,46
= Maksimum/Maximum 11,20 9,40 13,64 2,11
g Interval povjerenja Donja granica
O
&g srednje vrijednosti Lower Bound 8,18 681 3,36 1,63
95% Confidence Gornja granica
Interval for U J % y 9,28 7,73 8,07 1,77
Mean/95 % pper soun
m —
Koeficijent variranja % 13.45 13,61 39.42 8,78

b Razlicita slova u superskriptu pokazuju statisti¢ki znacajnu razliku (p < 0,05)
> Different letters in superscript indicate statistically significant difference (p < 0,05)
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Slicno navodi 1 Treer (2003) za mekousnu pastrmku (Salmothymus
obtusirostris), koje su ulovljene nakon sezone mrijesta u rijeci Zrnovnici, konstatovan
je visok Fultonov koeficijent uhranjenosti (>1,50) kod mladih jedinki koje se nisu
mrijestile, nizak (< 1,50) kod starijih izmrijeStenih jedinki, dok su varijabilne
vrijednosti konstatovane kod jedinki koje se nalaze izmedu ovih grupa.

Fultonov koeficijent uhranjenosti pokazuje opste stanje riba, te promjene
vezane sa staniStem i fizioloSkim ciklusima u Zivotu riba. Vrijednosti ovog koeficijenta
zavise 1 od starosti ribe i kod nekih vrsta od pola (Williams, 2000).

Ovakav odnos u dobijenim rezultatima vjerovatno treba traziti i u ¢injenici, da
se radi o razli¢itim vodotocima, odnosno jer je Pribitul vodotok znatno manjeg
kapaciteta u poredenju sa Vrijekom i Opacicom.

Nasi rezultati takode pokazuju da su srednje vrijednosti totalne duZzine i
standardne duzine iznosile preko 10 cm, dok vecina literaturnih podataka navodi da
ova vrsta dostize duzinu do 10 cm (Kottelat i Freyhof, 2007; Jeli¢ i sar., 2008).
Istovremeno nasi podaci su u saglasnosti sa podacima koje navodi Sofradzija (2009),
da jedinke ove vrste narastu od 10 do 12 cm.

Zaklju€ak

Prema vecini literaturnih podataka navodi se da gatacka gaovica dostize
duzinu do 10,00 cm, dok su naSim istrazivanjem konstatovane vece vrijednosti duzine.
Statisticki znacajno manje vrijednosti totalne duzine, standardne duZine i mase
konstatovane su kod jedinki iz vodotoka Pribitul, u odnosu na iste parametre gaovica iz
Opacice i Vrijeke.

Jedinke iz vodotoka Pribitul imale su znacajno vece vrijednosti Fultonovog
koeficijenta uhranjenosti u odnosu na jedinke iz druga dva vodotoka.

Napomena

Rad je nastao kao rezultat naucnog-istrazivackog projekta: ,,Monitoring
zivotne sredine i biodiverzitet”, koji je sufinansiran od strane Ministarstva nauke i
tehnologije Vlade Republike Srpske.
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Morfometric Characteristics of Telestes metohiensis
from Different Watercourses of Dabar Field
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Abstract

Endemic species Telestes metohiensis (striped pijor) inhabit number of
watercourses of Eastern Herzegovina and every watercourse in Dabar field. In the last
decades habitat conditions of this species have been changed significantly.
Watercourses from Dabar field differ in the quality of the environment, with both
physicochemical and microbiological aspect. Some watercourses are active during the
entire year, with lower or higher flow, while some has temporary caracter. In the study
are monitored basic morfometric characteristics: total and standart length, and beside
them mass and Fulton’s coefficient of condition were determined in pijors from three
watercourses of Drabar field (Vrijeka, Opacica, Pribitul). Analysis of collected data
and comparation of monitored caracteristics in individuals from different watercourses
was done using relevant statistical methods. Results of some parameters show
significant difference. The highest values were noted in the individuals from the river
Opacica, while the lowest except the Fulton’s coefficient of condition, were noted in
fish from Pribitul watercourse.
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OCHOBHU WHIMKATOPH pa3Boja MoJbonpuBpeae y bocau u
Xepuerosun - perpocnektusa o1 1950. no 2010. roguue
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Caxerak

3ammux JABajeceTak TOAWHA IoJbonpuBpeny y bocam u  Xepuerounu
KapaKTepuIlle TPaH3MIMja O COIMjaTHCTHIKE IUIAHCKE y KAIUTAIHCTUUKY TPXKUIIHY
puBpeny u O0HOBa of mocieenuila rpahaHckor para. YecTo ce HOCTUTHYTH CTEICH
pa3Boja mosponpusBpene y bocnu u XepueroBunu (buX) nujenun Ha 6a3u nopehema
onpeheHNX WHIWMKAaTOpa HEHOT CTama ca 3eMJbama pernoHa wiau EY. VY pany je
onabpan npuctyn nopehema pa3Boja mosponpuspene y buX ca camom co6oM, 0JJHOCHO
npaheme pa3Boja BEHE MOJBONPHUBPEIC y LIE3AECETOTOUIIBLEM MEPUOY, TIOYEB O
1950. rogune, 3aksbyuHo ca 2010. roguHOM. 3a OBY PETPOCHEKTHBY Oga0paHU Cy
WHIMKATOPH 32 Koje je Omino moryhe Hahu ymopenHe mogatke 3a 4uTaB MEpUO: OpPyTO
nomahu mpomseog (B/I1) mossompuBpene, MOJBOIPUBPENHA 3aMIOCIEHOCT, BETUINHA
CTPYKTypa TOJBONPUBPEIHAX UM OOpaAMBUX TMOBPIIMHA, OOMM MPOH3BOJKE U
MPOCjeYHN MPHUHOCH HEKHUX KJbYYHHX ITOJHOIIPHBPEIHUX IMPOU3BOAa U OPOjHO CTame
CTOKE. AHaIM30M OBUX MHAWKATOPa YTBPHEHO je Ia je y MpOTEeKIHNX IIe3[eceT ToIuHa
y buX pmommo no mosehama BJIII mosbompuBpene, YCOPOKC 3HAYajHOM CMambEHY
MOJBOIIPUBPETHOT CTAHOBHUIIITBA, J1a Cy CMameHe oOpaljeHe MOBpIIMHE U M3MjCHCHA
CTPYKTypa ynotpede oOpaIuBuX MOBPIIMHA, Ja CYy MPOCjeYHH MPUHOCH ToBehaHH, aiu
HE 3HA4ajHO, W J1a je OpOj CTOKE KOJ HEKUX BPCTa CMameH (TOBea, OBIIC U KOWH), a
Koz npyrux nosehaH (cBume U xkuBHHA). Ha OCHOBY aHanm3e ogadpaHuX MHIUKATOPA,
a wMmajyhm y BHIy pa3Boj NMPOW3BOJHHMX CHara Koju ce y MmehyBpemeHy nmecuo,
TeHEpaIHU 3aKJbyYaK je Ja je ocTBapeH oapeleH, anmu HeZoBOJbaH, HATIPEIaK y pa3Bojy
nossonipuBpene 'y buX y mepuony ox 1950. mo 2010. roaune. Y TpaH3ULIHMOHOM
MeprUoIy KOje je 3armoveo W joll YBHjEK je Ha clieHH y buX W mbeHa MoJholpHuBpeaa
MOpa 3HAaYajHo Jia ce MHjeHa y MpuiiaroaBa HOBUM yCIOBHMA ITPOU3BOAGE U ITPOJIaje
MOJHONPUBPEIHUX MTPOU3BO/IA.

Kwyune pujeuu: bocHa n XepueroBuna, moJbONpHUBPENa, Pa3Boj, HHINKATOPH
pa3Boja
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VYBon

Pacnagom OuBme Conujanmuctuuke DenepatuBHe Pemybnuke Jyrocnasuje
(CDPJ), neBenecreTux roArHA MPOLUIOT BHjeKa, HACTAIO je IIEeCT HOBHUX JIp)KaBa Koje
Cy cJbeAOCHMIIC HEKaJAIlbHX IIECT COLMjATUCTUYKUX penmyOnuka, (enepaTUBHUX
jemuHmna couujanmuctuuke Jyrocnasuje. Pacmag COPJ m HacTaHak HOBHX Jp)KaBa
IpaTd TMpoIeC TPaH3WIHUje FHUXOBOT JIPYIITBEHO-EKOHOMCKOT  CHCTEMa  Off
COIMJaJIICTUYKOT TPeMa KaMTATUCTUYKOM, OJHOCHO OJ IUIAHCKE IpeMa TPIKUIIHO]
npuBpenn. bocHa u Xepuerouna (buX) je jemHa ol HOBUX TPaH3UIIM]CKHX 3eMalba
Hacrana pacnagom COPJ.

VY 6uBIL0j JyrociaBuju moJpONpUBpena je uMaja 3HauajHy yJory, HapO4uTO Y
HBCHUM IOYeTHUM (ha3ama pas3Boja. Ha apyruoj cTpaHu, moJbonpHBpena HUje MMana
WCTH 3HaYaj 3a CBE WeHe pernyonuke. bocHa n XepieroBrHa je Ouiia jeqHa of ciaduje
pa3BHjeHUX peryOliuKa U 3a By je MOJHONPHUBpena Oria U 0cTajla BaXKHa CBE JI0 FbEHOT
onujersbema Koje ce aecwno 1992. rommne. MsnBajame buX uz COPJ ce Huje
OIIUTPAJI0O MUPHUM ITyTEeM, HEro ra je mpatuo rpahancku pat y mepuoxmy 1992-95.
roguHa. Taj paT je y3pOoKOBao 3HauajHE paTHE IUTeTe W 3acToj y pedopmama, Koje
NPAaKTHYHO HHUCY OMJIe HU IOdene, TAKO Ja je eKOHOMCKa cuTyauuja y buX y npsum
MoCIHjepaTHUM TroJiHamMa Owia 3HATHO JIONIMja HEro0 Yy MOMEHTY HEHOT
ocaMocTalberba 1992, romuHe. YHHBEp3aJHO je TNMPaBWIO Ja HAa HHCKOM CTEICHY
pas3Boja HEKe 3eMJbE IMOJHONPHBpPENAa MMa MHOTO BehW 3Hauaj W JONPUHOC 32 HCH
Pa3Boj 01 MHIYCTPHje U JPYTUX CEKYHIAPHUX M TePIUjapHUX JjeTaTHOCTH, HAPOUHUTO
y TIOTJIeTy 3aloJbaBarba pajJHe cHare (T03HAT Kao JIEBHCOB MyJTaHU CEKTOPCKH MOJENT
pa3Boja).

Crora je OMJIO MHTEPECAHTHO YPaIUTH aHAIU3y CTama MoJhonpuBpene y buX
Yy TpPaH3UIHUOHOM W YIOPEAWTH je Ca IeHUM CTamheM Y MPEATPAH3HIHOHOM IEPHOTY
(no6a ousme CDOPJ).

Marepwujan u MeTox

HctpaxkuBame je MpOBENCHO aHAIM30M IOJaTaka M3 CEeKyHIApHHUX H3BOpa:
CTATUCTUYKHMX MyONWKanuja, HAyYHHX ¢ CTPYYHHX paJOBa, CTPATCIIKHX U
IPOrpaMCKHUX JOKyMeHaTa M Jpyrux Oasa mopmartaka. Iloremkohe ca kojuma cy ce
HCTPaKUBAYH CyOUNIIN OWJIE Cy YTIIaBHOM METOOJIOMIKE MpUpoae (pa3InanuTe BalIyTe,
U3MjeHe Yy MeTomoyIoTHju mpahema HCTHX T0jaBa TOKOM YHTABOT HEpPHOAA aHAIHU3E,
HEKOH3MCTEHTHOCT I10/1aTaKa 3a MCTY 110jaBy M UCTY TOJHUHY U CIL.).

3a motpebe UcTpakuBama KOpHUIINeHe Cy UCTOPHjCKa U HOpMAaTHBHA METO/Ia,
aHaJm3a, CHHTE3a U KOMIapanuja.

Amnanmusza je BpmieHa mopehemeM CTama HEKONUKO KIbYYHHX HHAUKTOpA y
JIECETOTOIUIIBUM UHTEPBAINMA, & Ka0 KapakTepUCTUYHE ToauHe ofgabpane cy: 1950,
1960, 1970, 1980, 1990. (3a kojy Hucy Ownan moctynHu cBu moxanu), 2000. u 2010.
roguna. Kao pedepenran uzBop nogaraka u3 nepuoa COPJ (3a xoju he y pany Outu
kopumiheH ckpaheHu Ha3WB MpBU Mepui) y3era je myonukanuja CaBe3HOT 3aBoja 3a
CTaTHUCTHKY ,,Pa3Boj pemybnuka nperxoane COP Jyrocnasuje 1947-1990. rogune™. 3a
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nepuon buX mocnuje 90-TMX TOIMHA MPONLIOr BHUjeka (3a koju he y pamxy Outh
kopuinheH ckpaheHn Ha3uB APYTH MEPUO) KOPUIThEeHH CY pa3HU JOCTYIIHU H3BOPH, Y3
KOHCTaTalljy Ja je 3a Taj mepuoia Owmimo Texxe o0e30jenuTn pedepeHTHE MmoaaTke.
OrtexaBajyha OKOMHOCT 3a JPYrH TMEPUOA je OJACYCTBO IIONKCA CTAHOBHUINTBA M
ITOJBOTIPUBPEIHOT IOMKCA, TAKO A3 OPOjHM TOAAIM NPEICTaBIbajy Mame WU BHIIE
Ta4yHe IPOIjeHe KOje IMOTHYYy HU3 pPa3HUX H3BOpAa M PE3yATaT Cy pPa3IUuUTHX
METOJIOJIOIIKMX ~TPHUCTyMa. XHIOTe3a Koja je MOJABPTHYTa IIPOBjepH TOKOM
HCTpaKuBama je - mojponpuBpena y bocan u Xepuerosunu je y mepuon ox 1950. mo
2010. ocTBapuBaia 3HaYajaH pacT U pa3Boj.

Pesynratu u guckycuja

bpyTo nonana BpujeqHoCT

Bpyrto nonana Bpujeanoct (b/1B) nossonpuspene buX je, 300r enuMuHucama
yTunaja uH(anyje, npomjene Banyre (auHap, KM) u npoMjeHe meHe KynoBHe Mohw,
TOpe]] allCOTYTHUX, HCKa3aHa U Y pEIaATHBHUM BEININHAMA.

Tab. 1. bpyTo nogana BpujenHocT nossonpuspene buX (1950-2010)
Gross value added in agriculture of BiH (1950-2010)

1950. | 1960. 1970. 1980. | 1990. | 2000. 2010.

Munuona quHapa
(tmjene 3 1972)
million dinars
(prices in 1972)
Munnona KM
million BAM 930 1.529

%y BJIB 28,5% | 26,7% | 17,3% | 11,7% | 14,0% | 7,9% 6,2%

W3Bop: 3a npeu nepuoa Mubkosuh n Hukonuh (1996), a 3a apyru nepuon bpyTto nomahu npou3ssoz
npema npou3BogHoM mpuctyiy, 2000-2011, Haunonanuu padynu, temarcku 6unrer 1 (2012).
Source: for first period Miljkovi¢ i Nikoli¢ (1996); for second period Gross Domestic Product by
Production Approach, 2000-2011; National Accouts, Thematic Bulletin 1 (2012)

2.515 | 4.224 4.632 | 5384 | 6.548

Crpykrypa BJIII ykasyje na je buX npenuia pa3BojHH MyT KapaKTepUCTHYAH
3a BehuHy 3emMaiba y pa3Bojy TOKOM Kojera je yuemihe nossonpuspene y bAII cranHo
omamano. IIpu Tome ce OpyTo QoJaHa BPUjEAHOCT INOJHOIPHUBPEAE Yy AINCOIYTHOM
M3HOCY KOHCTaHTHO mosehaBaia, aild ce DONPHHOC IPYTUX IjeTaTHOCTH jOII BHIIE
noBehaBao, Tako Ja je peNaTUBHU 3Ha4yaj IOJHONPUBPENE IIOCTaja0 CBE MarbH.
MelhyTuM, y KOHTEKCTY IPUPOJAHUX U JPYTUX YCIIOBA 32 MOJOIPUBPEAHY POU3BOIBY
y buX, ydenthe nossonpuspene y crBapamy BJII on 6% nHa mouerky XXI Bujeka je
BUCOKO H ynyhyje Ha HEHY HEpa3BHjEeHOCT, OJHOCHO YCIOpPEHH pa3Boj
HETIOJHOTIPUBPETHUX CEKTOPA.
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I'pad. 1. Yuemhe nossonpuspene y bJIIT buX (1950-2010)
Share of agriculture in GDP of BiH (1950-2010)

HOJ’LOHpI/IBpe,E[HI/I CTaHOBHHMIIITBO

Cibenehn uwHOuKaTOp KOjU YyKasyje Ha (He)pasBujeHOocT buX u meHe
MOJBOTIPUBPEIE je OpOoj MOJHOIIPUBPEIHOT CTAHOBHUILITBA, OJJHOCHO HErOBO ydenihe y
YKYITHOM CTAQHOBHHINTBY, Ka0 M OTHOC TOT CTAaHOBHHIITBA IIpeMa OCHOBHOM
IIPOM3BOJJHOM PECYPCY, MOJbONPHUBPEIHOM B 00paIluBHOM 3eMibHINTY. Hemyro mocmuje
npyror cBjerckor para (1953) buX je wmmana 1,77 MUIHOHA TOJHOIIPHUBPEIHOT
CTaHOBHHINTBA, IITO je YHHIIO 62,2% MHEeHOT YKyIMHOT cTraHoBHUIITBA. O Taxa, Opoj
CTaHOBHHUKA KOjU ce 0aBe MOJbOIPUBPEIOM CTATHO CE CMAmbHBA0, a IIPEOKPET je HACTA0
y nepuony 1971-81. roquna xazna ce 6poj MOJEONPUBPETHOT CTAHOBHUINITBA CMAbHO 34
814 xuspana. To Huje Ona mocibeana caMmo moBehama 3armocieHOCTH Y HHAYCTPHJH,
HEr0 ¥ MAacOBHOT OiJiacka (yIJIaBHOM CEOCKOT) PaJHO CIIOCOOHOT CTAHOBHUINITBA HA
pax y HUHOCTpaHCTBO. 300T JUCKOHTUHYUTETa Y IyOJHKOBamY CTATUCTUYKHUX
nojaTaka TEMIKO je HApaBUTH Be3y Kop ydemhe MOJHONPHUBPEIHOI CTAHOBHHMIITBA Y
IIPBOM H ApYTroM mepuory. Ilogaiy o 3BaHHYHO] 3aII0CICHOCTH Y TIOJbOIPUBPEAN HICY
pEelieBaHTHH Yy CBPXY OBE€ aHJIM3e, jep je HeopMaraHa 3amociieHOCT y MOJbOIPUBPEIH
MHoro Beha ox gopmanHe (3BaHUYHO perucrpoBane). Jla Ou ce JOCTYITHU MOAANN U3
00a mepuoja Kako-TaKo YIOPEIWIH, 3a MPBU TEPHOJ je y3eT Mojatak o yuerrhy
AKTHBHOT TOJHOTNPUBPEAHOT y YKYIHOM aKTHBHOM CTaHOBHUINTBY (MmbkoBuh u
Huxomuh, 1996), a 3a npyru mepuoj mojany O 3arociieHMMa 10 rpynama moapydja
JjeaTHoCTH (IOJHOTIPUBpEA) peMa moaanuMa AHKeTe o paaHoj cHasu 3a 2006. u
2011. ronuny.

578 Agroznanje, vol. 14, br.4. 2013, 575-589



y ctBapamy BJII1 u yyentha nossonpuBpeIHOT CTAaHOBHHUIIITBA.
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I'pad. 2. Kpetame nosponpuseaHor ctaHoBHUITBa y bruX (1953-2011)
Dynamics of agricultural population in BiH (1953-2011)
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[TomTo ancomytHr noganu o BennuuHu bJ/[B nossonpuBpene HUCy ynopeauBu
3a YUTaB MEPUOJ] aHAIU3E, U3PAUYHAT je Koe(DUIMjeHT OHOCca ydenihie MoJbOIPUBpee

Tab. 2. Ognoc ponpunoca nosbonpuspene bJI1-y u nosbonpuBpeIHOr CTAHOBHHUINITBA

Coefficient (3=1/2)

y buX
Ratio between agriculture contribution to GDP and agricultural population in
BiH
1950. | 1960. | 1970. | 1980. | 1990. | 2000." | 2010.
[omonpuspena y BI1 o N o o o o o
1 Agriculture in GDP 28,5% | 26,7% | 17,3% | 11,7% | 14,0% 7,9% 6,2%
o | Mowonp. CTAHOBHMWITBO | 5 g0/ | 5g 90, | 51505 | 21,3% | - 22,0% | 19,6%
Agricultural population
3| Koedmumient 3=112) 1640 | 046 | 036 | 0.56 - 036 | 032

H3BOpZ npopavdyH ayTopa Ha 6asu MPEeTXOAHUX MMoJaTaKa

Source: author's calculations based on previous data

"'V ciyuajy 2000. rogune nonaraka o yuemhey nossonpuspene y BIT je u3 Te roause, a
rmoJIaTaKk O MOJbOTpHUBpenHoj 3amociueroctn w3 2006. roxune, jep 3a 2000. romuHy Taj
MOJIATK HE TIOCTOjH.
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OBaj Koe(UIMjeHT je oapa3 H3BeJeHEe NPOIYKTHBHOCT MOJHONPHUBPEIHOT
CTAaHOBHUILTBA W ymyhyje Ha arpapHy Mpe3arociIeHOCT, jep je Y MOJbONPUBPEIHOM
CEKTOPY aHT@)KOBAaHO MHOTO BHIIIE PaJHE CHATe 32 IPOU3BOAY jeANHHIIE APYIITBEHOT
OpOM3BOAa HEr0 y IpyruM  (HEMOJEONIPHBPETHHM) CEKTOpHMa.  YBOhemeM
TEXHOJIOIIKUX HHOBAllMja y TMOJHOIPUBPEAY Taj OAHOC ce€ M0OO0JbIIABAO Y NPBOM
HEepHOAY, aly 3a0pHbaBa YHHECHUNA a je OH y APYroM IEPHOAY MOHOBO IOTPOILIAH.
3agmux ABaJeceTak TOAWHA TPHOMIKHO WCTH TPOICHAT MOJHOIPHUBPEIHOT
CTaHOBHHUILITBA JIaje CBE Mamu JoNpuHoC y cTBapamy b/IIT buX.

ITosmonpuBpeHe, 0OpaarBe U HABOHaBaHE MOBPIIUHE

[MossonpuBpeane moBpmnHe y buX kperane cy ce oko 2,5 MUIMOHA XeKTapa.
Hajsehe cy Owmie onMax HakOH OPYror CBj€TCKOT paTa, a HAKOH TOra je JOLUIO JI0
NOIIYMJbaBatkha jEAHOr JMjela IUIAHWHCKUX T[allkbaka W 0  IIpeTBapama
HOJHOIIPUBPETHOT Y TPal)eBHHCKO 3eMIBHIIITE.

O6paauBue nomuHe y buX y mpBoM mepuoay ce kpehy usmehy 1,5 u 1,7
MWJIMOHA XeKTapa. lbuxoBo yuemrhe y yKyImHUM NOJONIPUBPEIHUM TOBPLIMHAMA CE€ O
70-TuX TOAMHA MPOIUIOT BHjeKa CTaOmIm30Bano Ha 62%, mpuje Tora je OMIO HEeImTo
Behe (65-68%). CMameme je YIITaBHOM IMOCJbEINIA pealHije KIaCH(UKaIje HEKUX
3eMJBHIITHHUX MMOBPIINHA WM BUXOBE TPajHE MPpEeHAMjEHE.

[Mopehewem xuctorpama Ha TpapuKoHy Opoj 3 OUYHTO je CMameHe
MOJHOIIPUBPEIHNX TIOBpIIMHA y ApyroMm mepuony (mociuje 1990. roamne). To je
mocJbeIuIa npeknacuukanmje oapeleHnx MoBpIIMHA U3 MAlIkHaKa U JIMBAJIa y IMIyMe,
MaKO ce TEUIKO JO0Ja3U M0 Ne(PUHUTHBHHUX MOJATKA O TOj U3MjEHHU. Y H3BjEIITajy U3
obnactn moseonpuBpene 3a 2008. roguHy MUHHCTapcTBa CIIOJbHE TPrOBHHE U
E€KOHOMCKUX onHoca buX myOmukoBaH je mojaTrak O MOBPIIUHH MOJHOIPHUBPEIHOT
3emsbuIITa y buX, y3 KOHCTaranujy Aa ce OHa 3HA4ajHO CMamiia. 3aKJbydlH CY
u3BeqieHn Ha 6asu pesyirara ®AO npojexta "MHBEHTap CTama 3eMJBHIIHUX pecypca y
buX y nocnujeparaom nepuony” u npumjere CORINE (COoRdination of Information
of in the Environment) metomonoruje. Y TOM H3BjelITajy MpeAcTaB/beHA Cy Ca3Hamba
na je y buX (camo) 1.884.906 xa mosponpuBpeiHUX TOApyYja, a 3.127.456 xa myma u
MONMYNIPUPOAHUX Tmonpydja. [IlpobimeM HempemusHe KaTacTapcke KiIacHU(pHKaIuje
MOJBONIPUBPEIHOr 3eMJbMIITAa OUO je mpucyTHa jomr y noba COPJ, ma ce tako y
Jyropounom mporpamy pasBoja arapae npuspene y buX onx 1996. no 2000. rogune
(1986) koHCTaTyje na je pasrpaHHYCHE MOJLONPHUBPEIHOT W IIYMCKOT 3€MJBHINTA Y
TOKYy W Aa Tpeba na Oyae paspHjelicHO y OKBHUPY H3pajJe MPOCTPOHHX IUIAHOBA
OMIITHHA.

HaBoamaBane moBpmmHe cy ce mosehalie ca MOYETHHX XWJpaxy Ha celam
XWballa XeKTapa IpeJ Kpaj NpBOr Iepuojia, ajly je nopaxanajyha ynmeHnna 1a je To
6uro camo 0,1% (Ha mouetky nepuona), onHocHo 0,7% (Ha Kpajy mepuoja) yKyImHUX
oOpaguBux moBpmHMHA. llomaTak o M3y3eTHO HHCKOM Yydemhy HaBOIHBaBAHUX
MOBPIIMHA Jajeé AWO OATOBOpPA O HUCKUM MPHHOCHUMA y OWJBHO] TPOHM3BOIGU. 3a
MocIjepaTHH TIEPUOJl CE€ jeIHOCTABHO KOHCTATyje Ja ce He pacrojiake CIIy>KOeHUM
noJlaIiiMa O HaBOJHhaBaHWM TOBpINWHaMa. lIpoijeHa ayTopa je &la ce HaBOAMmaBaHE
MOBPIIMHE Y IPYyroM IepHony HHCY HoBehaie, mTo ce MOXKe OYEKHBATH TEK HAKOH
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peanm3anyje mpojekTa HaBoamaBama koju he buX mposectu y capanmu ca CBjeTcKoM
0aHKOM y HApEIHUM TOJIMHAMA.
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I'pad. 3. losmonpuspenne, oOpaauBe 1 HaBoAmaBaHe nospurrae y buX (1950-2010)
Agricultural, ciltivated and irrigated areas in BiH (1950-2010)

W3Bop: 3a npeu nepuon je Mubkosnh 1 Hukonuh (1996), 3a 2000. ronuHy nmomany AreHnuje 3a
craructuky buX (1o6ujenu Ha ymur), a 3a 2010. roauny Cratuctuuky roaunmak dbuX 2011,
Craructiuku rogummak PC 2011 u Cratuctuuku noganu bpuko uctpukra, ounten 6p. 9, 2010
Source: for first period Miljkovié i Nikoli¢ (1996); for 2000 - data of Agency for Statistics of BiH
(obtained on request), for 2010 - Statistical Yearbook of FBiH (2011), Statistical Yearbook of RS
(2011) and Statistical data of Brcko District, Bulletin 9 (2010)

[omro je JyrocnmaBuwja wmMana IOBOJBHO KBAJMTETHUX IIOJBONPUBPEIHUX
HOBPIINHA, HEJOCTAaTaK MMOJHOIPUBPEIHOr 3eMJBHIITA Y II0jeJMHIM peryOnnKama, mna
Hu y buX, HHje u3azuBao nocebHy Opury. HampoTuB, ka0 KOMIapaTHBHA MPEIHOCT
buX ucrnnana je meHa BUcoKa nomrymibeHocT (Jakmuh, 1997).

ITopex NOBpIIMHE MOJHONPUBPEIHOI M OOpPAJMBOT 3aMJbHMIITA OHTHA je
CTPYKTypa HEroBe ymoTpede W TEHJACHIWje Y eHoj mpomjeHH. C 003upoM Ha
BapHWjalMje y YKYIHO] OOpaJwBOj TOBPIIWHH, CTPYKTypa ICeHE YyIoTpede je
aHanm3upaHa Ha 0a3u pelaTHBHUX OJHOCA ydemrha jKuTa, HHIYCTPjCKOT OMJba, MoBpha
U KpMHOT Omiba. OcTaTak npeAcTaBibajy yrapu U HeobpaheHe mospiinHe.

EBuznentHo je cranHo moBehame yrapa u Heorpal)eHUX TOBpIIHMHA KOje je Y
2010. roguMHM IOCTUTIIO TOTOBO Y2 YKymHO oOpamuBux moBpinHa (49%), oIHOCHO
6m3y mosa MminoHa xekrapa. Oko 40 xusbasa xekTapa HeoOpaleHUX MOBpIIMHA Y
buX ce moxe mpunmcat muHama (IIporjena yrpoxenocta buX ox nmpupomHux wim
npyrux Hecpeha, 2011), jemaH IMO HANMYIITEHUM HMambHMa 300T paTOM y3POKOBAaHOT
pacespaBama CTAHOBHUINTBA, Al je 3a Hajeehu Opoj xekTapa HeoOpaheHHX OpaHHIA
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KpPHBO OJCYCTBO €KOHOMCKOT MHTEpeca BIacHHWKa na ux oOpalyyjy. HapouuTo Benuku
CKOK HeoOpaleHnx moBpmmHa ce necuo y nepuoxy ox 2000. mo 2010. roguue, Kana ce
npectano obpahuBatn oko 80 Xmibajga XeKTapa OpaHHIA. Y CTPYKTYpU ymoTpede
OpaHHIla KOHCTAaHTHO Cce cMamyje ydemihe xuta. [loBpnivHe 3acHjaHe )KHTHMA Cy ca
788 xuspama xekTapa cnane Ha 293 xuspane xekrapa. Cse mo 2000. ronune moehapaie
Cy ce NOBpIIMHE MoJ MOBpheM, ajli Cy Ce M OHe Y 3aABHUX JeceT roAnHa 3Ha4ajHO
cmammie. Mcty TenmeHIMjy (mopact ma cMameme) MMa W KpMHO Ouibe, JOK ce
MOBPIIKHE IO UHIYCTPHjCKHM OMJbeM KOHCTAHTHO CMambUBale W majie cy ucroj 1%
o0paZuBUX TOBpIIMHA, OJHOCHO HAa CHMOOWIMYHHX C€IaM XHJbaJa XeKTapa.
IIpukazanu TpeHnoBH yrnorpebe oOpaauBux moBpiMHA Yy buX cy HEMOBOJbHU H
aTapMaHTHHU y Tmorjieay noBehama HeoOpaheHHX MOBpIIMHA W TIO3HMBajy Ha MOTPEOY
XUTHUX WHTEPBEHIMja Ja OM ce 3ayCTaBWIO Ja/beé WIHOPUCAE OBOT BaXKHOT
IIPUPOIHOT pecypca.
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I'pad. 4. Ctpykrypa ynorpede odpaguBux mospmuna y buX (1950-2010)
Structure of arable land use in Bosnia and Herzegovina (1950-2010)

W3zBop:  3a mpsu nepuox Musskouh 1 Huxomuh (1996), 3a 2000. rogunay noparm AreHnmja 3a
cratucTuKy buX (nooujenu Ha ynur), a 3a 2010. rognay CaommuTemne 0 0KHEBEHNM HOBpPIINHAMa
AreHnyja 3a cratucTuky buX
Source: for first period-Miljkovié i Nikoli¢ (1996); for 2000 - data of Agency for Statistics of BiH
(obtained on request); for 2010 - Agency for Statistics of BiH Statement on Harvested Areas

CMameme oOpaheHHX MOBpIIMHA M TEHACHIMje oOmMajarma ydemha OHJBHHUX
BpcTa Behe J07aHe BPHjeIHOCTH HE MOTY C€ OKapaKTepUCaTH Kao JOMPHHOC Pa3Bojy
noJseonipuBpene y buX. 3a moTBpay OBOr 3akjbydyKka HM3BpIICHA j€ JOJATHA aHATIHM3a
OPOIYKTUBHOCTH KopHIihema 00paguBUX MOBPIIHHA HA OCHOBY OCTBApEHOT YKYITHOT
o0rMa MPOU3BOHE U MPOCjSYHOT MPHHOCA 10 jeTUHHIIN TOBPIIUHE (XEKTapy).
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3a mpaheme NMPOAYKTUBHOCTH OWJPHE INPOU3BOIEC y3€Ta Cy TPH KIbydHE
OmwpHEe BpcTe (IIICHWIA, KYKYpy3 U KPOMIHP) KOjé TOKOM YHUTABOT aHATU3UPAHOT
nepuona 3aysumajy Bumie ox 60% ykymHo 3acujanux mospimnHa y buX. Ilpuaocu
MIICHUIIE, KYKypy3a U Kpomiupa yBehanu cy TokoM 60 roanHa (y mpocjeky) 3a 6 myTa,
MTO je MO3WTHBHA mpoMjeHa. [loBehamwe npocjeynux mpuHOCa MOTBphyje da je
OCTBapeH pa3BOj TMOJHONPUBPEIHE TMPOU3BOAKE 300r MPHMjEHE HampeIHUjuxX
MPOW3BOJHHUX TEXHOJOTHja. AMOHIIMje HCTpaKMBadya y OBOM paly HHCY Owie jaa
ymopeze ocTBapene npuHoce y buX ca npyrum 3emipama, 1ma OCTBApSHU IPUHOCH HHUCY
KOMEHTApHCaHH Kao J0OpH HIM JIOIIM y ONHOCY Ha PErHMHAIHH, CBPOICKH WU
CBJETCKH IPOCjeK.
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I'pad. 5. Kperame oOuma Mpou3BOAKBE U MPOCjEIHUX TIPUHOCA
IMIIeHNIE, KyKypy3a i kpomnupa y buX (1950-2010)
Dynamics of production volume and average yield of wheat,
maize and potatoes in Bosnia and Herzegovina (1950-2010)

W3Bop: 3a nmpeu neprox Mimskosuh 1 Hukommh (1996), 3a 2000. roquxy CratucTnaky omiareH Op. 1
Arennyja 3a crartuctuky buX, a 3a 2010. roguay CaomnmTemne 0 IT0KHbEeBeHIM HOBpPIIHHAMA
Arennuja 3a cTaTuCTHKY buX.

Source: for first period - Miljkovi¢ i Nikolic¢ (1996); for 2000 - Statistical Bulletin No. 1(Agency for
Statistics of BiH; for 2010 - Agency for Statistics of BiH Statement on Harvested Areas

IToBehawe mpocjedHHX MpHHOCA j€é HAYMH KaKO CE€ MOXKE KOMIIEH3UpPaTH
CMamehe 3aCHjaHuX MOBPIIMHA, a Ja CE OHO HE OJpa3d Ha CMAambCHE YKYIHOI 00MMa
mpou3Boame. AHamu3a Ha npuMjepy buX 3a mepuon 1950-2010. moka3syje nma ce He
MOXe JOHMjeTH YHHUBep3aslaH 3akjbyuyak. Kon mmenune, ooum npoussoame y 2010.
roquan (145 XuWibaja TOHA) je HE3HATHO W3HAA HKEHOT oO0MMa Tpou3Bonme 1950.
rogude (127 xwuipaga ToHa). Y MelyBpeMmeHy je ocTBapeHO NoBehame mpocjedHor
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PUHOC MIICHUIIE 3a 5,7 mMyTa Koje Hije OWIo JOBOJFHO Ja KOMIleH3mpa 125 xmbama
XeKaTapa Mame 3acHjaHMX MOBpIIMHA mmieHuoM. Kon Kykypy3a je curaynuja
noBoJbHHja. CMamemke MOBPIIMHA MO KYKyPy30M (OKO CTO XHJbaJa XCKTapa Mame Y
2010. y omHocy Ha 1950. roauHy) U ocTBapeHo nmoBehame mpocjednor npuHoca 3a 6,4
MyTa pe3ylNTUpaIu Cy TUME Aa je oOuM mpousBolme Kykyp3a y 2010. rogunu (853
XWbale TOHA) HajBehm y aHamm3upaHoM nepuony. Koa kpommupa je moBeyame
MPOCjeYHOr TpHHOCA 3a 5,8 myTa Takohe OMIIO MOBOJGHO Ja KOMIIEH3HpPa CMAambCHEe
MOBPIIMHA MOJ KPOMIIMPOM O]l JBaJ€CeTaK XHJbaJda XEKTapa, TaKo J1a je OCTBapeHH
obuma npousBoame y 2010. roqunn ox 378 xusbasa TOHA UCTOPUjCKU HajBehH, Hako je
KpOMITHPOM 3acHjaHa JI0 TaJa HajMama MoBpimuHa (36 Xusbana XeKrapa).

Crounu ¢oHp
Crounn (oHZ je TOKOM APYTror CBjeTCKOI paTra OMO YHHIUTEH U HHCrOBa
00HOBA je Touena 0Max 10 BEroBoM 3aBpuIeTKy. CIMYHO ce IEeCHIIO M HAKOH 3a/beT

pata. bpojHO cTame cToke y 00a eproia CyMUpPaHo je y cibenehoj Tabeny.

Tab. 3. bpojHo cTame cToke y buX (1950-2010) (y 000)
Number of livestock in BiH (1950-2010) (in 000)

1950. 1960. 1970. 1980. 1990. 2004 2010.
T'osena 1.148 1.097 990 970 874 453 462
Cattle
Kpase 339 277
Cows
Coume 316 489 388 568 614 595 590
Pigs
Osue 1.766 2.204 1.981 1.390 1319 893 1.046
Sheep
HKupuna |- 45 3.259 4.548 7.944 6.544 9.476 | 21.802
Poultry
Kot 184 256 215 169 100 28 19
Horses

W3Bop: 3a npeu nepuox je MubkoBuh u Hukomuh (1996), 3a 2004. roauny noganu AreHuuje 3a
cratucTuky buX (noOujenu Ha ynuT) u caonmtemhe AreHnuje 3a craTuctuky buX o OpojHOM cramy
CTOKE, NEpaar M CTOYHE npou3Boamke y 2010. roguHH.

Source: for first period - Miljkovi¢ i Nikoli¢ (1996); for 2004 - data of Agency for Statistics of BiH
(obtained on request); for 2010 Agency for Statistics of BiH Statement on Harvested Areas

Bpoj roena y buX je cramHo omamao u AaHac je MamH Of Y2 BBHUXOBOT Opoja
HETIOCpeTHO MOCHHje APYror cBjerckor pata. MelhyTum, cMmameme Opoja roeena ce
HUje HETaTUBHO OJ[pa3WjI0 Ha MPOU3BOJKBY MIMjeKa W Meca jep ce JCSCHO Mpesa3 oJ
eKCTEH3WBHOT Ka MHTEH3MBHOM HA4YHMHY MPOU3BOIE. bpoj CBUIbA je TOKOM YHTaBOT
nepuoAa Ha NpuOJIMKHO UcTOM HHBOY, u3Melhy 500 u 600 xuspaga, ocuM 3Ha4ajHOT
nmaja ceAaMJeceTux TroJWHa MpOUUIOT BHjeka. HakoH 3ammer pata Opoj oBama je
MIPETIOJIOBJHEH, AJTH j€ MIOHOBO MPEIIao MHIIMOH Ipiia (Mako mocToje oapehene cymme y
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TA4HOCT OBOT TOAATKa). 3a Pa3iHKy O IPBOT IEpHOoIa y KojeM je BehuHy >KHBHHE
IIOCjeI0BANI0 CTOTHHE XMJbaJa CEOCKHUX ToMalinHcTaBa, y APYroM Mepruoy Opoj TAKBHX
JoMahMHCTaBa ce CMambHO, ally je moBehan 6poj KoMeplrjarHuX GapMu Koje TOAHIITHE
YTOBE Ha CTOTHHE XWJhaaa Opojiepa. bpoj sxuBuHe yBehaH je 3a IeBeT myTa y OJHOCY
Ha 1950. roguHy, 3axBajbyjyhn TOME IUTO je HEH TOB IOCTa0 KOMEpLHjalHa
JjenaTHOCT. 3a pa3NuKy OJl KMBUHE, OpOj KOWa Ha Kpajy aHaIM3UpaHOT Mepuoja je
MarmbH 3a JIeceT IyTa, IITO je MOCIheIUIa MEXaHH3allHje TOJbOIPUBPEIHE TIPOU3BOIELE.
buno Ou uHTEpecaHTHO ynopeauTu U Opoj KOIIHMIA MTYesa, ajii Taj moJaTtak Huje Ouo
obOpahen y wu3BOpy Koju je KopuinheH 3a TpBH IEpUOJ aHaiau3e. YTIaBHOM, ca
cTaHoBUIITa TIopehema OpojHOT CTama CTOKE y MPBOM U JAPYroM MEPHOAY CHTYyallHja
HHj€ TaKo JOIla, a Tpeba IMaTH Y BUAY H TO Ja Y IPYyTOM IEPHOLY HPHOIMKHO UCTH
Opoj cTOKe ApXKH Mamu Opoj MOJFONPHUBPETHMX Ta3AMHCTABa, IITO 3aHAYM Jla ce
npocjedan Opoj rpia 1o ra3auHCTBY nosehao.

[loBehama konm jemHe W cMamema KOI Opyre BpcTe aoMahnX >KHBOTHEHA
00jeKTHBHHjE Ce MOXKE carjieflaTd MpPeKo YCIOBHOT Opoja rpia. bpoj ycrmoBHUX rpia
ctoke y buX je 3a TpehuHy Mamu Hero Ha MOYETKY aHAJTU3WpaHOT nepuoaa. Hajeehn
mag croyHor (oHga 3a0MIBEKEH je TOKOM M HEMOCPEeOHO HAKOH 3aJmer para.
IToBehame Opoja yciaOBHMUX Tplia y 3alm0j JeKaId OCTBAPEHO j& HUCKIbYYUBO
3axBasbyjyhu nosehamy Opoja xKHUBHHE.

Tab. 4. bpojHo ctame ctoke y buX (1950-2010) (y 000 ycnoBHHX rpnaz)
Number of livestock in BiH (1950-2010) (in 000 livestock unitsz)

1950. 1960. | 1970. | 1980. 1990. | 2004. | 2010.
T'osena 918,4 | 877.6 | 7920 | 7760 | 6992 | 3624 | 369.6
Cattle
C;g‘;e 1580 | 2445 1940 | 2840 | 3070 | 2975 | 2950
Osue 176,6 | 2204 | 1981 1390 | 1319 89,3 104,6
Sheep
Kuuna 243 32,6 45,5 79,4 65,4 94,8 218,0
Poultry
Komn 1840 | 256,0 | 2150 | 169,0 100,0 28,0 19,0
Horses
VYkynuo YT'
iy | 14613 | 16311 | 1445, | 14474 | 13035 | 8720 | 1.006,2

VI3BOp: mpopauyH ayTopa Ha 0a3u 1mojJaTaka u3 NpeTxoaHe Tadene.
Source: Author's calculations based on data from previous table

* TpeBoheme Ha YCIOBHA Tpiia H3BPILICHO je Ha 6a3u Koe(HUIMjeHTa KOjH Cy Ae(HHICATH
perymatuBoM EK, Commission Regulation (EC) No. 1200/2009, mpunarohernx
BJIACTUTOM IIPOPaAYyHYy.
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3akJpydax

On ocamJieceTHx ToJMHA TPOILIOT BHjeKa MoJbompuBpenom y buX 6aBu ce
JIBAJIECETaK IMOCTO F-CHOT CTAaHOBHHUINTBA. OBAaKO BHUCOK IPOLCHAT MOJHONPHBPEIHOT
CTAaHOBHUINTBA Y MPABUIy jé MHIUKATOP HEIOBOJbHE Pa3BHjEHOCTH 3€MJbE, LITO CE
MOJKe TIOTBpPAUTH u y ciydajy buX. 3nauajan Opoj craHoBHumTBa y buX ce 0aBu
MOJBOIIPUBPEIIOM, BUIIIC U3 HYXKJE, HETO U3 PAIIMOHAIHOT ONpeajesbeha Koje Ou Onio
mocJjpeauna HOC66HI/IX MPpUPOAHUX MMOTOAHOCTH HUJIA MMOBOJbHE KOHKYPCHTCKE HOSI/IHI/Ije.
BpyTo momama BpHjemHOCT ca KOjOM IOJBOIPUBpENa AONPHUHOCH CTBAPAKY YKYIHOT
opytro nomaher mpousBoma y buX Toxom aHamusupanor mepumoa (1950-2010) y
ariCOTyTHOM H3HOCY pacTe, a y PeaTUBHOM CMECIY OMaja, IITO je pe3yiTaT Opiker
pacta gapyrux (HENOJHONPUBPEOHHX) cekTopa. [loBpmMHA MOJBONPHUBPEIHOT
3eMJBHIITA CE CMamHBaja, a jOIl BHUIIE TMPOICHAT erope oOpaheHocTH, mTO je
HENOBOJbAH WHAWKATOp pasBoja buX mnoswompuspene. IlpuHocw TOjenuHHX
HOJBOIIPUBPETHUX TPOU3BOJAa KOHCTAHTHO PACTy, ajld TO Y HEKHM CIIydajeBUMa HHje
OWJI0 IOBOJEHO J1a KOMIICH3WpPa CMAambCH-E 3aCHjaHUX IMOBPINMHA, TAKO Ja C€ JaHac y
buX Hekux moJFONPUBPEIHUX IPOU3BOJIA IIPOU3BOIU Mame Hero mpuje 50-60 roauHa,
ITO je Takohe HEemOBOJbAH MHIUKATOP Pa3Boja MoJboIpuBene. bpoj roena, oBaua u
KOmba je MamH, Opoj CBHEA cTarHupa, a Opoj kuBuHe ce moBehao. Crouapcka
POM3BOAMA C€ WHTEH3MBHpA, TaKO Ja MCTH WIA MamH Opoj moMahuX >KHBOTHHA
00e30jehyje ucty wim Behy xomuuMHy aHMMadHMX Tpou3Boja. ['enepanHo, BehuHa
olabpaHuX MHAWKATOPH yKa3zyje aa je mosponpuspena y buX u nasme Hepa3BHjeHa, JOK
j€ ’eH 3Hauaj 3a IjeJIOKYITHH IPUBPEIHN Pa3BOj CBE MAbU.

Y KOHTEKcTy adupMmandje W INpHMjeHe KOHIENTa OJPKHBOT pa3Boja y
OynyhrocTtr ce mopa octBaputu Behu crenen ymorpede oOpaauBor 3emipuinTa y buX
Ha Ha4YMH Ja TOJFONpPUBPEIHa MPOW3BOAKA HE OyAe HW3BOp HomaTHOT 3arahema
pupoe, a Opoj U BPCTY CTOKE Tpeda MPUIIaroAUTH PACIOI0KHUBUM MTOJbOIIPHUBPEIHIM
MOBpIIMHAMA KOje CYy Y (YHKIHjU TPOU3BOIHE CTOYHE XpaHe. Y OKBUPY OIIITET
mpolieca TpaH3uIKje U MoJboNpuBpena y buX Mopa na ce Mujema, He TOJIHMKO Yy chepu
MPOMjeHE BIIACHUYKE CTPYKType, KOIHKO Yy cdepr MOICpHH3alUje HaYnHA
MPOU3BOAKE W TpPOJAaje MOJHONPUBPENHUX MPOW3BOAA M MpHiarohaBama HAuYUHY
MOCTIOBaka KOjU KapaKTepuIly JHOepau3aluja CIIOJbHOTPIOBHHCKOT ITOCIIOBAmbA,
KOMILIEKCAaH CHCTEM CYOBEHIIMOHHpama U CBe Behn Opoj craHmapaa M OpYTHX HOPMH
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Basic Indicators of Agricultural Development in Bosnia and
Herzegovina - Retrospective from 1950 to 2010

Zeljko Vasko', Stevo Mirjani¢'
'Faculty of Agriculture, University of Banja Luka, Bosnia and Herzegovina

Abstract

In the last twenty years agriculture in Bosnia and Herzegovina has been
characterized by the transition from a socialistic planned to a capitalistic market
economy and reconstruction of a consequences of the civil war. The achieved level of
agricultural development is often estimated on the bases of comparison status of certain
indicators with the countries in the region or in the EU. In this paper was selected the
approach of comparision agricultural development in Bosnia and Herzegovina (BiH)
with itself, monitoring the development of its agriculture in sixty years period, starting
in 1950 and ending in 2010. For this retrospective were selected indicators for which
was possible to find comparative data for the entire period: agriculture gross domestic
product (GDP), rural employment, the size and structure of agricultural and arable
land, production volume and average yields of some key agricultural products and the
number of livestock. The analysis of these indicators was found that during the past
sixty years in BiH was an increase in agriculture GDP, despite a significant reduction
of the agricultural population, that was reduced cultivated land and changed the
structure of the use of arable land, that the average yield increased, but not
significantly, and that the number of livestock in some species reduced (cattle, sheep
and horses) and increased in others (pigs and poultry). Based on the analysis of
selected indicators, and bearing in mind the development of the productive capacities,
which happened in the meantime, the general conclusion is that there has been reached,
but insufficient, progress in the development of agriculture in BiH in the period since
1950 to 2010. In the transition period that started and it is still on the scene in BiH and
its agriculture have to significantly changed to adapt to the new conditions of
production and sales of agricultural products.
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Sazetak

Asocijacija sa edifikatorskom vrstom Diplotaxis muralis (L.) DC. do sada nije
opisana u Bosni i Hercegovini. U sintaksonomskom pregledu vegetacije Srbije (Koji¢ et al.,
1998) konstatovana je asocijacija Amarantho (blitoides)-Diplotaxietum muralis Mijatovi¢
1971 svrstana u svezu Eragrostion Tixen 1950. Asocijacija Diplotaxietum muralis (ass.
nova) u vinogradima Bosne i Hercegovine pokazuje regionalnu osobenost uslovljenu
klimatskim karakteristikama, te je optimalno razvijena u vinogradarskom rejonu
Hercegovina. Asocijacija je svrstana u mediteransku sintaksonomsku jedinicu (Diplotaxion
Br.-Bl. 1931 em 1936 iz reda Chenopodietalia mediterranea Br.-Bl. 1931 em 1936) koja se
znacajno razlikuje od sintaksonomskih jedinica eurosibirske regije (Polygono-Chenopodion
Koch 1926 em Sissing. 1946 i Eragrostion Tiixen 1950) prvenstveno po ucescu termofilnih
vrsta. Sastojine asocijacije Diplotaxietum muralis (ass. nova) izgraduje 38 vrsta. Od
ukupnog floristickog sastava asocijacije 68,42 % vrsta su karakteristicne za asocijaciju i
viSe sintaksonomske jedinice, §to govori da je asocijacija tipi¢no izrazena i optimalno
razvijena u vinogradima rejona Hercegovina. Potpuni karakteristi¢ni skup asocijacije
izgraduju Cetiri vrste: Diplotaxis muralis (L.) DC., Convolvulus arvensis L., Chenopodium
album L. 1 Setaria glauca (L.) Beauv. Analizom biolo§kog spektra asocijacije mozZe se
konstatovati izrazito terofitski karakter. Sastojine asocijacije Diplotaxietum muralis (ass.
nova) su potpuno razvijene na cijeloj povrsini vinograda u ljetnjem i jesenjem aspektu.
Areal spektar asocijacije u kojem ucestvuje sedam grupa flornih elemenata se znacajno
razlikuje od konstatovanih asocijacija reda Chenopodietalia albi Tiixen, Lohm. et Prsg.
1950. Gradijentna analiza pokazuje najvecu zavisnost floristickog sastava u odnosu na
hemijsku reakciju podloge, nesto manju u odnosu na sadrzaj azota u zemljistu i svjetlost,
dok je najmanja zavisnost u odnosu na vlaznost zemljiSta i temperaturu. Numerickom
klasifikacijom mogu se izdvojiti dvije grupe sastojina §to preciznije potvrduju rezultati
ordinacije vrSene korespondentnom analizom.

Kljucne rijeci: Diplotaxietum muralis (ass. nova), sintaksonomski polozaj,
bioloski spektar, areal spektar, numericka klasifikacija, ordinacija
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Uvod

Korovska flora i vegetacija predstavljaju specifian oblik biljnog pokrivaca
tercijernog tipa koji se razvija u agrarnim ekosistemima. Vinogradi su viSegodiSnje
agrofitocenoze u kojima je gajena biljka (vinova loza) agroedifikator, a ta njena
edifikatorska uloga izraZena je jedino pod uticajem covjeka, te vinova loza u prirodnim
biljnim zajednicama ne moze vrsiti edifikatorsku funkciju. Vinogradi kao i svi
agroekosistemi su nestabilne tvorevine. Korovi se redovno javljaju kao Ccinioci
agrofitocenoze vinograda gdje ulaze u konkurentske odnose sa agroedifikatorom,
nanose¢i mu Stete. Vinova loza je veoma osjetljiva na stetno djelovanje korova kako u
vrijeme zasnivanja vinograda, tako i kasnije u starim zasadima u toku eksploatacije
vinograda. Korovsku floru i vegetaciju Evrope istrazivali su brojni istrazivaci.
Korovska vegetacija bivse SFRJ je dosta dobro proucena, a uglavnom je vezana za
podrucja: Srbije, Hrvatske, Makedonije i Slovenije. Na prostoru Bosne i Hercegovine
konkretnih radova koji se odnose na korovsku floru i vegetaciju je veoma malo.
Prodromus biljnih zajednica Bosne i Hercegovine (Lakusié, et al., 1978) navodi pet
vegetacijskih klasa ruderalne i1 korovske vegetacije sa 41 asocijacijom. Prva
istrazivananja korovske vegetacije Bosne i Hercegovine na podrucju Lijevca Polja
objavljuje Kovadevi¢ (1956). Sari¢ i Migi¢ (1970) iznose sastav i sezonske aspekte
korovskih zajednica u Sarajevskom Polju. Batinica (1973) prikazuje rezultate
istrazivanja korovske vegetacije oranica brdsko-planinskog podru¢ja Romanije.
Sumati¢ (1997) objavljuje studiju o korovskoj flori i vegetaciji Panonskog basena
Republike Srpske. Koji¢ et al. (2005) u monografskoj studiji daju pregled istrazivanja
korova u voc¢njacima Bosne i Hercegovine, Sto predstavlja prva istrazivanja ovog
obima i ove vrste u Bosni i Hercegovini. Prouc¢avanje korovske flore i vegetacije
vinograda na nasim prostorima je zapostavljeno u odnosu na druge agrofitocenoze.
Ipak, odreden broj autora dao je znacajan doprinos poznavanju karakteristika korovske
sinuzije vinograda. Ti radovi se sa jedne strane odnose na stanje i perspektive
vinogradarstva i opsta pitanja o karakteristikama korovske sinuzije u vinogradima, a sa
druge strane vrSena su floristicko-fitocenoloska istrazivanja vinograda, ¢esto vezana za
pracenje sezonske dinamike i indikativne uloge izmedu mikrostaniSta. Veliki broj
radova se odnosi na efekte primjene herbicida, a mnogo manji na ekonomske aspekte
primjene herbicida i nacine obrade zemljista.

Materijal i metod rada

Fitocenolo§ka istrazivanja vr§ena su po principima i metodama S§vajcarsko-
francuske (Ziirich-Monpellier) fitocenoloske $kole Braun Blanquet-a (1965).
Determinacija biljnih vrsta vrSena je na osnovu publikacija: Flora Europaea I-V (Tutin,
1964-1980), Flora Bosne i Hercegovine (Beck, 1903, 1906-1923), Flora SR Srbije I-IX
(Josifovi¢, ed., 1970-1977), Flora Hrvatske (Domac, 1994), Ilustrovana korovska flora
Jugoslavije (Canak et al., 1978), Ikonographie der Flora des Siidostlichen Mitteleuropa
(Javorka & Csapody, 1979) i Flora Italiana (Fiori et Paoletti, 1921). Taksonomija i
nomenklatura su uskladeni prema publikaciji Flora Europaea I-V (Tutin, 1964-1980).
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Ekoloski optimum (ekoloSki indeksi) za svaku korovsku vrstu odredeni su prema
Koji¢ et al. (1994, 1997). Zivotne forme biljaka odredene su prema dopunjenoj i
doradenoj klasifikaciji Elenberga i Meler-Damboa (Ellenberg et Mueller-Dambois,
1967) baziranoj na principima Raunkiea (Raunkiaer, 1934) datoj u Flori Srbije (Sari¢,
1992). Ova podjela omogucila je ekoloski odredenije nijansiranje bioloskog spektra
svake biljne zajednice. Pripadnost vrsta flornim elementima odredena je prema
Oberdorfer-u (2001), (na osnovu areal karata Meusel et al. i Atlasa flore Evrope) koji
sadrze izvorne areale za adventivne i kosmopolitske vrste. Grupisanje pojedinih flornih
elemenata uradeno je na osnovu Oberdorfer-ove (2001) podjele Evrope na florna
podrucja. Sintaksonomski pregled vegetacije prikazan je prema publikacijama:
Sintaksonomski prgled vegetacije Srbije (Koji¢ et al., 1998) i Pflanzensoziologische
Exkursionaflora fiir Deutschland und angrenzedne Gbiete (Oberdorfer, 2001).
Floristicka sli¢nost pojedinih sastojina, prema kojoj su slozene fitocenoloske
tabele, odredena je metodama multivarijantne statistike (nimericke klasifikacije i
ordinacije). Multivarijantna statistika uradena je primjenom kompjuterskog paket
programa BioDiversity Pro (McAleece, 1998) koji sadrzi nekoliko metoda numericke
klasifikacije i ordinacije te posjeduje subrutinu za preuredenje fitocenoloskih tabela, a
sve u cilju maksimalne homogenizacije sintaksonomskih jedinica, adekvatnog
izdvajanja dijagnostickih vrsta u cilju sagledavanja sli¢nosti izmedu pojedinih sastojina
1 uoCavanja eventualnih subasocijacija. Numericka klasifikacija (klasterovanje), kao
dio sinteticke faze istrazivanja ima za cilj da da Sto potpuniju sliku floristickog
variranja unutar ispitivane zajednice, tj. da odredi sli¢nost izmedu pojedinih sastojina.
Numericka klasifikacija analiziranih sastojina vrSena je UPGMA metodom (Sneath &
Sokal, 1973), a ordinacija metodom korespondentne analize (Hill, 1973, 1974).
UPGMA (Unweighted Pair Group Method of Averaging) metoda klasterovanja je
bazirana na sjedinjavanju grupa sastojina u klase na osnovu njihovog floristickog
sastava, pri ¢emu se sli¢nost izmedu pojedinih sastojina izracunava koeficijentom
Euklidove distance. lako su i korespondentna analiza i metoda ponderisanog prosjeka
zapravo gradijentne analize kojima se dobijaju ekoloski nizovi, u radu je termin
»gradijentna analiza“ koriSten za metodu izraCunavanja koeficijenta linearne korelacije
(r) ove dvije metode. Razlog tome je $to koeficijent linearne korelacije izmedu dva niza
podataka (korespondentne analize i metode ponderisanog prosjeka) pokazuje kolika je
uloga konkretnog sredinskog faktora u diferencijaciji sastojina, odnosno kolika je
uslovljenost njihovog floristickog sastava gradijentom odredenog sredinskog faktora.

Rezultati i diskusija

Asocijacija Diplotaxietum muralis (ass. nova) u vinogradima Bosne i
Hercegovine pokazuje regionalnu osobenost uslovljenu klimatskim karakteristikama, te
je optimalno razvijena u vinogradima rejona Hercegovina. Asocijacija je svrstana u
mediteransku sintaksonomsku jedinicu (Diplotaxion Br.-Bl. 1931 em 1936 iz reda
Chenopodietalia mediterranea Br.-Bl. 1931 em 1936) koja se znacajno razlikuje od
sintaksonomskih jedinica eurosibirske regije (Polygono-Chenopodion Koch 1926 em
Sissing. 1946 1 Eragrostion Tiixen 1950) prvenstveno po uceséu termofilnih vrsta
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(Avena barbata Pott. ex Link., Satureja montana L., Lactuca saligna L., Echium
italicum L. 1dr.).

Lokaliteti vinograda na kojima su uzeti fitocenoloski snimci asocijacije
Diplotaxietum muralis (ass. nova) sa njihovim karakteristikama dati su u tabeli 1. 1z
fitocenoloske tabele 1 moze se uociti da sastojine asocijacije Diplotaxietum muralis
(ass. nova) izgraduje 38 vrsta. Od ukupnog floristickog sastava asocijacije 68,42 %
vrsta su karakteristi¢ne za asocijaciju i viSe sintaksonomske jedinice, §to govori da je
asocijacija tipi¢no izrazena i optimalno razvijena u vinogradima rejona Hercegovina.
Opsta pokrovnost biljnog pokrivaca je od 30 do 100 %. Broj vrsta po sastojinama se
kre¢e od 5 do 16. Karakteristi¢na vrsta asocijacije je Diplotaxis muralis (L.) DC., a sa
nesto manjom brojnoséu i pokrovnos¢u prisutan je u svih trinaest sastojina.

Potpuni karakteristicni skup asocijacije izgraduju Cetiri vrste: Diplotaxis
muralis (L.) DC., Convolvulus arvensis L., Chenopodium album L. i Setaria glauca
(L.) Beauv. koja jedina ima stepen prisutnosti Cetiri i najmanju pokrovnu vrijednost.
Edifikatorska vrsta Diplotaxis muralis (L.) DC. kao prelazna (T scap/H scap bienn)
zivotna forma je frekventnija u obliku prizemne rozete, dok polusavijeno stablo je
manje uocljivo zbog slabe konkurencije vrste sa agresivnijim cenobiontima asocijacije,
izuzev na mjestima gdje je biljni pokriva¢ prorjeden, odnosno manja opsta pokrovnost.

Veliki dijagnosticki znacaj u asocijaciji imaju vrste: Convolvulus arvensis L. i
Chenopodium album L., naime, obe vrste su cenobionti jedanaest sastojina kojima uz
edifikatora asocijacije daju glavno fiziognomsko obiljezje. Od devet vrsta
karakteristi¢nih za svezu Diplotaxion Br.-Bl. 1931 em 1936 i red Chenopodietalia
mediterranea Br.-Bl. 1931 em 1936 vecéu pokrovnu vrijednost imaju: Chondrilla
Juncea L., Satureja montana L. i Berteroa mutabilis (Vent.) DC.  Sesnaest vrsta je
karakteristi¢ih za klasu Stellarietea mediae Tiixen, Lohm. et Prsg. 1950, medu kojima
pored vrsta karakteristicnog skupa: Chenopodium album L. i1 Setaria glauca (L.)
Beauv., visoke pokrovne vrijednosti imaju: Portulaca oleracea L. 1 Hibiscus trionum
L. koje su specificne za dvanaest sastojina od kojih se zajedno pojavljuju samo u
jednoj. Pratilice ¢ine 31,58 % floristickog sastava asocijacije (12 vrsta), a medu njima,
pored vrste karakteristicnog skupa Convolvulus arvensis L. koja se moze nazvati i
univerzalnom pratilicom, sa najve¢om pokrovnom vrijedno$¢u u asocijaciji isticu se
geofitske vrste: Cynodon dactylon (L.) Pers. 1 Cirsium arvense (L.) Scop. koje uz manji
stepen prisutnosti imaju znacajne pokrovne vrijednosti, te u pojedinim sastojinama
imaju maksimalnu vrijednost za brojnost i pokrovnost. Najmanji stepen prisutnosti u
asocijaciji ima ukupno sedamnaest vrsta od kojih je osam pratilica.

Tipi¢no razvijene sastojine asocijacije Diplotaxietum muralis (ass. nova)
pokazuju specificnu vertikalnu stratifikaciju nadzemnog dijela biljnog pokrivaca kog
¢ine tri sprata. Donji sprat predstavljaju biljke polegle po zemlji i one ¢ija visina ne
prelazi 30 cm. Medu njima za fiziognomiju asocijacije su najznacajnije: Convolvulus
arvensis L., Portulaca oleracea L. Cynodon dactylon (L.) Pers. i Polygonum aviculare
L. Srednji sprat kojeg grade biljke visine od 30 do 80 cm predstavljaju: Diplotaxis
muralis (L.) DC., Setaria glauca (L.) Beauv., Hibiscus trionum L. 1 dr. Gornji sprat
biljnog pokrivaca cine biljke visine preko 80 cm, a medu njima su frekventnije vrste:
Chenopodium album L., Datura stramonium L., Amaranthus retroflexus L., Chondrilla
juncea L., Berteroa mutabilis (Vent.) DC. 1 dr.
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Tab. 1. Lokaliteti vinograda na kojima su uzeti fitocenoloSki snimci asocijacije
Diplotaxietum muralis (ass. nova)
Vineyard sites where were taken phytocoenologically shots of association
Diplotaxietum muralis (ass. new)

Broj Nad K
snimka Opstina Lokalitet N E iy 'mozs )a Mikrostaniste
Number Municipality Sites visina tm Microhabitats
Elevation (m)
of shots
1. Trebinje Cvaljina | 42°5224,5" | 17°5935,9" 245 Red / Row
Cijela
2. Trebinje Velidani | 42°5142,6" | 18°0057,9" 230 povrsina
Whole area
3. Trebinje Cvaljina | 42°5222,4" | 17°59'08,3" 241 Red/ Row
Medured
4. Trebinje Cvaljina | 42°5224,5" | 17°59'35,9" 245 Between
row
Trebinje Cvaljina | 42°5224,5" | 17°591359" 245 Red / Row
6. Trebinje Cvaljina | 42°5224,5" | 17°5935,9" 245 Red / Row
Cijela
7. Trebinje Velicani | 42°5142,6" | 18°0057,9 230 povrsina
Whole area
Cijela
8. Stolac Gorica 43°05'05,7" | 17°55'32,17 53 povrsina
Whole area
9. Stolac Gorica | 43°0505,7" | 17°5532,17 53 Red / Row
10. Trebinje Agrokop | 42°4006,8" | 18°1935,4" 276 Red / Row
Medured
11. Trebinje Agrokop | 42°4030,9" | 18°19'46,5" 281 Between
row
12. Trebinje Agrokop | 42°4006,8" | 18°1935,4" 276 Red / Row
13. Trebinje Agrokop | 42°4006,8" | 18°19'35,4" 276 Red / Row

Bioloski spektar asocijacije Diplotaxietum muralis (ass. nova) karakteriSe
ucesce Cetiri zivotne forme od kojih terofite apsolutno dominiraju (Graf. 1).

Od 26 terofitskih vrsta 19 je stablova (T scap) oblika, kojima izmedu ostalih
pripada edifikatorska vrsta Diplotaxis muralis (L.) DC., vrsta karakteristicnog skupa
Chenopodium album L., kao 1 vrste ve¢ih pokrovnih vrijednosti: Portulaca oleracea L.,
Hibiscus trionum L., Datura stramonium L., Amaranthus retroflexus L., Chondrilla
juncea L. 1 dr. Tri busenaste (T caesp) vrste su: Setaria glauca (L.) Beauv., Setaria
viridis (L.) Beauv. i Avena barbata Pott. ex Link. Od dvije puzece (T rept) vrste
znacajniju pokrovnu vrijednost ima Polygonum aviculare L. Rozetaste (T ros) forme
terofita su predstavljene vrstom Capsella bursa-pastoris (L.) Med. Druga po
zastupljenosti je Zivotna forma hemikriptofita sa 9 vrsta, od kojih je 7 vrsta sa
stepenom prisutnosti jedan, a dvije vrste su sa stepenom prisutnosti dva. Hemikriptofite
nisu znacajni cenobionti asocijacije jer brojnost vrsta nije veca od 40. Geofite su
predstavljene rizomatoznom (G rhiz) vrstom Cynodon dactylon (L.) Pers. i korjenastom
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(G rad) vrstom Cirsium arvense (L.) Scop. znacajnih pokrovnih vrijednosti.
Skendenofite predstavlja geofitska zeljasta forma sa rizomima (SG herb rhiz)
Convolvulus arvensis L. koja ulazi u sastav karakteristi¢cnog skupa asocijacije.

G S

H
23,68%

T
68,42%

Graf. 1. Bioloski spektar asocijacije Diplotaxietum muralis (ass. nova)
Biological spectrum of association Diplotaxietum muralis (ass. new)

Analizom bioloskog spektra asocijacije Diplotaxietum muralis (ass. nova)
moze se konstatovati izrazito terofitski karakter jer hemikriptofite imaju veoma malu
pokrovnu vrijednost, a svakako s obzirom na preduzimanje mjera kontrole veoma su
znacajne dvije geofitske vrste i jedna geofitska skandenofita. Ovakav bioloski spektar
ukazuje na mehani¢ke mjere suzbijanja korova, a izostajanje hemijskih. Manja
zastupljenost hemikriptofita ukazuje na nestabilnost asocijacije Sto potvrduje i
¢injenica da skoro tre¢inu (12 vrsta) floristickog sastava Cine pratilice.

Sastojine asocijacije Diplotaxietum muralis (ass. nova) u vinogradima rejona
Hercegovina su potpuno razvijene na cijeloj povrsini u ljetnjem i jesenjem aspektu, a
smjena aspekata u toku vegetacionog perioda je neznatna. Ljetnji aspekt ¢ini vecina
vrsta, viSe-manje, termofilnog karaktera i to: Diplotaxis muralis (L.) DC. Chenopodium
album L., Portulaca oleracea L. Amaranthus retroflexus L., Convolvulus arvensis L.,
Cynodon dactylon (L.) Pers., Cirsium arvense (L.) Scop., Chondrilla juncea L.,
Berteroa mutabilis (Vent.) DC. i dr. Jesenji aspekt karakteriSe izvjestan broj prelaznih
ljetnje-jesenjih (a-aut) vrsta: Setaria glauca (L.) Beauv., Hibiscus trionum L, Datura
stramonium L, Polygonum aviculare L., kao 1 vrste kojima je to druga generacija npr.
Cynodon dactylon (L.) Pers.

Zemljiste na kojem se razvijaju sastojine asocijacije Diplotaxietum muralis
(ass. nova) je tipa: terra rossa, mozaik kalkokambisol-terra rossa i kalkokambisol. Sve
sastojine su razvijene na ravnim terenima, a dijapazon nadmorskih visina varira od 53
do 281 m.

Areal spektar asocijacije Diplotaxietum muralis (ass. nova), u kojem ucestvuje
sedam grupa flornih elemenata se znacajno razlikuje od konstatovanih asocijacija reda
Chenopodietalia albi Tiixen, Lohm. et Prsg. 1950 (Graf. 2). Kosmopolitskoj grupi
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flornih elemenata pripada 14 vrsta od kojih 8 vrsta ima izvorne areale u oblasti
mediterana i submediterana, a medu njima su vrste Setaria glauca (L.) Beauv. i
Convolvulus arvensis L. koje grade karakteristicni skup asocijacije, kao 1 vrsta
Cynodon dactylon (L.) Pers. visoke pokrovne vrijednosti. Druga po zastupljenosti je
mediteranska grupa flornih elemenata predstavljena sa 7 vrsta, kojoj pripada edifikator
asocijacije Diplotaxis muralis (L.) DC., a sa ve¢om pokrovnoséu su i vrste: Chondrilla
juncea L. i Satureja montana L. Evroazijska grupa flornih elemenata je predstavljena
sa 5 vrsta manjih pokrovnih vrijednosti koje pripadaju podgrupama ¢iji se areali Sire u
oblast submediterana i mediterana. Adventivnu grupu flornih elemenata ¢ini 5 vrsta od
kojih su 3 americkog porijekla, a dvije mediteranskog. Vece pokrovne vrijednosti
imaju: Portulaca oleracea L. i Amaranthus retroflexus L. Submediteranska grupa
flornih elemenata je predstavljena sa 4 vrste od kojih znacajno fiziognomsko obiljezje
pojedinim sastojinama asocijacije daje Hibiscus trionum L. Borealna grupa flornih
elemenata predstavljena je vrstama: Chenopodium album L. i Cirsium arvense (L.)
Scop, a umjerenokontinentalna vrstom Berteroa mutabilis (Vent.) DC.

boreal kont
5,26% 2,63%

smed
10,53%

kosm
36,84%

adv
13,16%

evroaz o

0,
13,16% med

18,42%
Graf. 2. Areal spektar asocijacije Diplotaxietum muralis (ass. nova)
Areal range of association Diplotaxietum muralis (ass. new)

Analizom areal spektra asocijacije Diplotaxietum muralis (ass. nova) jasno se
uocava mediteransko-submediteranski uticaj. Naime, u sastavu kosmopolitske grupe
vecCina vrsta ima izvorne areale u oblasti mediterana i submediterana. Druga po
zastupljenosti je mediteranska grupa flornih elemenata koja zajedno sa
submediteranskom ¢ini 11 vrsta ili 28,95 % od ukupnog broja vrsta. Predstavnici
evroazijske grupe flornih elemenata pripadaju podgrupama ¢iji se areali Sire u oblast
submediterana i mediterana. Medu adventivnim vrstama najvecu pokrovnu vrijednost
ima vrsta Portulaca oleracea L. ¢iji je izvorni areal u oblasti mediterana.

Gradijentna analiza pokazuje najvecu zavisnost floristickog sastava sastojina
asocijacije Diplotaxietum muralis (ass. nova) u odnosu na hemijsku reakciju podloge
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(Graf. 4), nesto manju u odnosu na sadrzaj azota u zemljistu i svjetlost (Graf. 5 i 6),
dok je najmanja zavisnost u odnosu na vlaznost zemljista i temperaturu (Graf. 3 i 7).
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Graf. 3. Diferencijacija sastojina asocijacije Diplotaxietum muralis (ass. nova)
u odnosu na vlaznost zemljista
Differentiation of stands of association Diplotaxietum muralis (ass. new)
in relation to soil moisture
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Graf. 4. Diferencijacija sastojina asocijacije Diplotaxietum muralis (ass. nova)
u odnosu na hemijsku reakciju podloge
Differentiation of stands of association Diplotaxietum muralis (ass. new)
in relation to chemical reaction of substrates

U odnosu na gradijent hemijske reakcije podloge regresiona linija pokazuje
porast kiselosti od sastojina 6, 13 i 1 prema ostalim sastojinama u ¢ijem floristickom
sastavu su frekventnije vrste indikatori kiselih zemljista kao Sto su: Euphorbia
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helioscopia L., Portulaca oleracea L., Datura stramonium L., Cynodon dactylon (L.)
Pers., Cirsium arvense (L.) Scop. i dr. Jednaka vrijednost koeficijenta korelacije (r = -
0,33) ukazuje na relativno visok stepen zavisnosti floristickog sastava od gradijenta
svjetlosti 1 sadrzaja azota u zemljiStu, a regresiona linija pokazuje pad heliofilnosti i
porast nitrofilnosti od sastojina 6, 13 1 1 prema ostalim.
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Graf. 5. Diferencijacija sastojina asocijacije Diplotaxietum muralis (ass. nova)
u odnosu na sadrZaj azota u zemljistu
Differentiation of stands of association Diplotaxietum muralis (ass. new)
in relation to nitrogen content in soil
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Graf. 6. Diferencijacija sastojina asocijacije Diplotaxietum muralis (ass. nova)
u odnosu na svjetlost
Differentiation of stands of association Diplotaxietum muralis (ass. new)
in relation to light
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Sastojine 6, 13 1 1 prema floristickom sastavu indiciraju nesto vlaznije
zemljiSte i frigorifilnije uslove stanista, mada koeficijenti korelacije pokazuju relativno
nisku zavisnost floristickog sastava od gradijenta vlaznosti zemljiSta i temperature.
Prosjec¢ne vrijednosti ekoloskih indeksa za svih pet ekoloskih faktora su sa uskim
intervalom variranja §to ukazuje na izvjesnu homogenost stanista.
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Graf. 7. Diferencijacija sastojina asocijacije Diplotaxietum muralis (ass. nova)
u odnosu na temperaturu
Differentiation of stands of association Diplotaxietum muralis (ass. new)
in relation to temperature

Numerickom klasifikacijom sastojina asocijacije Diplotaxietum muralis (ass.
nova) vrsenom UPGMA metodom (Graf. 8) mogu se izdvojiti dvije grupe sastojina.
Prva grupa predstavljena sastojinama od 1 do 5 je neSto homogenija, a u floristickom
sastavu su konstantno prisutne vrste: Setaria glauca (L.) Beauv., Chenopodium album
L. i Hibiscus trionum L. Druga grupa sastojina od 6 do 13 je dosta heterogena. Naime,
sastojine 6 1 7 se razlikuju od ostalih prvenstveno po izostajanju vrste Chenopodium
album L. Sli¢nost sa sastojinama prve grupe je po prisutnosti vrste Hibiscus trionum L.
koja nije konstatovana u ostalim sastojinama druge grupe. Drugu grupu sastojina
karakteriSe veca brojnost vrsta: Portulaca oleracea L. i Chondrilla juncea L.

Rezultati ordinacije vrSene korespondentnom analizom (Graf. 9) neSto
preciznije izdvajaju takode dvije grupe sastojina. U prvu grupu ulaze sastojine od 1 do
7 koje se od sastojina druge grupe posebno razlikuju po prisutnosti vrste Hibiscus
trionum L. 1 pratilica: Cirsium arvense (L.) Scop., Satureja montana L., Rorippa
sylvestris (L.) Bess., Echium italicum L. 1 dr. Na ordinacionom dijagramu nesto su
udaljenije sastojine 1 i 6 kao floristicki najbogatija i najsiromasnija. Drugu grupu
sastojina od 8 do 13 u floristickom sastavu posebno karakteriSe prisustvo vrste
Portulaca oleracea L 1 pratilica: Chondrilla juncea L., Berteroa mutabilis (Vent.) DC.,
Papaver rhoeas L., Reseda lutea L. 1 dr.
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Graf. 8. UPGMA Kklasifikacija sastojina asocijacije
Diplotaxietum muralis (ass. nova)
UPGMA classification of stands of associations
Diplotaxietum muralis (ass. nova)
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Graf. 9. Korespondentna analiza sastojina asocijacije
Diplotaxietum muralis (ass. nova)
Correspondence analysis of stands of associations
Diplotaxietum muralis (ass. new)
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Zakljucak

Asocijacija Diplotaxietum muralis (ass. nova) u vinogradima Bosne i
Hercegovine pokazuje regionalnu osobenost uslovljenu klimatskim karakteristikama, te
je optimalno razvijena u vinogradima rejona Hercegovina.

Sastojine asocijacije Diplotaxietum muralis (ass. nova) izgraduje 38 vrsta.
Edifikatorska vrsta asocijacije je Diplotaxis muralis (L.) DC., a pored nje u potpuni
karakteristi¢ni skup ulaze i vrste: Convolvulus arvensis L., Chenopodium album L. i
Setaria glauca (L.) Beauv.

Bioloski spektar asocijacije karakteriSe ucesée cCetiri Zivotne forme od kojih
terofite apsolutno dominiraju (26 vrsta ili 68,42%) Sto ukazuje na mehanicke mjere
kontrole korova i nestabilnost asocijacije.

Areal spektar asocijacije ¢ini 7 grupa flornih elemenata na osnovu kojih se
jasno uocava mediteransko-submediteranski uticaj. Dominiraju vrste kosmopolitske
grupe flornih elemenata od kojih veéina izvorne areale ima u oblasti mediterana i
submediterana.

Gradijentna analiza pokazuje najvecu zavisnost floristickog sastava sastojina
asocijacije u odnosu na hemijsku reakciju podloge, nesto manju u odnosu na sadrzaj
azota u zemljiStu i svjetlost, dok je najmanja zavisnost u odnosu na vlaznost zemljista i
temperaturu.

Numerickom klasifikacijom sastojina asocijacije izdvajaju se dvije grupe
sastojina. Prva grupa sastojina je neSto homogenija, a u floristickom sastavu su
konstantno prisutne vrste: Setaria glauca (L.) Beauv., Chenopodium album L. i
Hibiscus trionum L., dok je druga grupa sastojina dosta heterogena, Sto preciznije
potvrduju rezultati ordinacije.
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Association Diplotaxietum muralis (ass. new) in Weed
Vegetation of Vineyard Region in Herzegovina

v .71
Zlatan Kovacevié

'Faculty of Agriculture, University of Banja Luka, Bosnia and Herzegovina

Abstract

Association with differential species Diplotaxis muralis (L.) DC. has not been
described in Bosnia and Herzegovina so far. In syntaxonomic review vegetation of Serbia
(Kojic et al., 1998) has been noted association Amarantho (blitoides)-Diplotaxietum
muralis Mijatovic 1971 ranked in the bond Eragrostion Tixen 1950. Association
Diplotaxietum muralis (ass. nova) in the vineyards of Bosnia and Herzegovina shows the
typical regional characteristics conditioned by climate, and is optimally developed in the
vineyard region of Herzegovina. The association is classified as mediterranean
syntaxonomic unit (Diplotaxion Br.-Bl. 1931 em 1936 from order Chenopodietalia
mediterranea Br.-Bl. 1931 em 1936), which is significantly different from syntaxonomic
unit Euro-Siberian region (Polygono-Chenopodion Koch 1926 em Sissing. 1946 and
Eragrostion Tiixen 1950) primarily by the participation of thermophilic species. Stands of
association form 38 species. In the total floristic composition of the association 68.42% are
species characteristic for association and higer syntaxonomical units, which suggest that the
association is typically expressed and optimally developed in the vineyards of the region of
Herzegovina. A caracteristic set associations build four species: Diplotaxis muralis (L.)
DC., Convolvulus arvensis L., Chenopodium album L. and Setaria glauca (L.) Beauv. The
biological spectrum of association shows domination of therophytes. The stands of the
association are fully developed on the entire surface of the vineyards in summer and
autumn aspect. Areal range of associations in which participate seven floral groups are
significantly different from the identified associations order Chenopodietalia albi Tiixen,
Lohm. et Prsg. 1950. Gradient analysis showed that floristic composition has the highest
dependency to the chemical reaction of the substrate, less dependency of the nitrogen
content in the soil, and the light, and at least is dependent to the relative humidity of soil
and temperature. By the numerical classification we can distinguish two groups of stands,
which is confirmed by the results of ordination conducted by correspondence analysis.

Key words: Diplotaxietum muralis (ass. nova), syntaxonomically position,
biological spectrum, areal range, numerical classification, ordination

Zlatan Kovacevié¢
E-mail address:
zlatan.kovacevic@gmail.com

606 Agroznanje, vol. 14, br.4. 2013, 591-606



University of Banjaluka, Faculty of Agriculture

OpuruHanad HayYHH paj A gro-
Original scientific paper k ledoe
UDK: 634.11:632.95.024 nowliedge
DOI: 10.7251/AGRSR 1304607M Journal

EKOHOMCKO-EKOJIONIKA aHAIN3a MPEIHOCTH
aTuTMKaIMje MeCTUIN/Ia KaTHOPUCAHUM H
MPEUU3HO NOJECIIEHUM aTOMU3EPOM

3opan Mannquth, bopucinas Pamn/lhl,
Cunnima Murpuh', Jlnjana Muxajmosuh'

"Yuusepsumem y Baroj JIyyu, ITomonpuspeonu gpaxyimem

Caxerak

Y paay je aHamusupaHa e(QHKacHOCT XEMHjCKE 3allTHTe 3acaaa jaOyke
MIPUMjCHOM KJIACHYHOT aTOMHU3epa ca yeMmjepuBaunMa. [{usbp aHanuse je 6uo na yTBpau
NPEIHOCTH aIUIMKanuje OaXIapeHHM, KOHTPOJHMCAHUM M IIPELU3HO IOJCHICHUM
aTOMH3EpOM Yy OJHOCY Ha KJIacHuHy 3amTuTy. [lom mojMOM KiTacMyHE 3aIlTUTe
IoZipasyMHjeBa ce eKcIuloaTandja aromusepa Oe3 mpalielha HCIPaBHOCTH U
NOJCIICHOCTH OCHOBHMX IapaMeTapa (IIPOTOK IyMIle, HMCIPAaBHOCT MaHOMETpa,
HCIIPaBHOCT PACHpPCKUBaya, IOACIICHOCT KOJMYMHE Bas[yIIHE CTpPYjeé BEHTHIATOPA,
ucTpaBHOCT Mjemada wuta.). [IpemHoctn ammmkanuje OakIapeHUM aTOMH3EPOM CY
BUILIECTPYKE, a OIJIe[ajy ce MpHje CBera y YIITEIW Ipernapara, CMamely yTPOIIKa
JbYJICKOT ¥ MAIlIMHCKOT paja, a OUTaH je W eKOJIOIIKH acrekaT. EKolomky acmekar ce
OpaTH y BHAY T'yOWTaka MECTUIMIOHE TEYHOCTH y OOJHMKY 3EMIBHIIHOT ApuTa.
I[Momohy BOIOCEH3WTHMBHHX IUIOYHMIA MjEepeHH Cy TyOHWIM paJHe TEYHOCTH Ha
3eMJBUIITY, yriopelyjyhu 6axnapenu u Hebaxxaapenu aromusep. [IpenopyueHa Hopma
NP UCIIUTHBakY U3HOCcHIA je 500 [/ha, MelyyTHM NpriIMKOM Mjeperha eBHIICHTHPaHA je
HopMa on 754 Il/ha, T1j. ysehana 3a  50,80%. Pasnor yBehama je HeucnpaBan
MaHOMeETap U JIoIa AUCTpHOyIMja pacpckuBada. HakoH kanuOpanyje U mojemaBama
MOCTUTHYTA je HopMma oj 422 [/ha, ogHOCHO ymameHa 3a 55,96% y omHOCy Ha
3areyeHy. [IpumjeHa OaxxiapeHoOr U MPEeLn3HO MOoJeleHor aToMu3epa obe30ujeania je
CMamemhe HOpMe Tpetupama 3a 15,60% ox mpemopydeHe, y3 A00py NOKPHUBEHOCT
kpyHe. [Ipegaoct nmpuMjeHe KannOpHCaHOT U MPEIH3HO HOACIICHOT aTOMH3Epa OTIeaa
ce y cMamemy Apudra, a Kpo3 yMameme ApudTa 1 m000IbIIame eKOIOIKOT edeKTa.
Pesyntatn ucTpaxkuBama IOKa3yjy a C€ MPABWIHOM KaTHOpPAIMjOM 3¢MJbUIIHH
apudT MOXe CMambUTH HAa MUHUMAIIHE KOJMYWHE. AKO ce y3Me y 003up mpocjedyHa
nyjena 3amrute o1 350 KM/ha yxkibydyjyhu nujeHy MecTUIMIA, JbYICKA W MAITHHCKA
pam, WMaMmMoO Ciydaj Ja CKOHOMCKa aHajm3a TpeTHpama jadyke IIOKaszyje na
KOHTPOJINCAHA AaIUIMKaIlja yMamyje LHjeHy 3allTUTe MO0 jeIHOM TPEeTUpamy Y
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npocjeky oko 55 KM/ha. TIpojeKTOoBaHO Ha IUjelly CE30HY, YIITEIE NMPH 3alTHTH
u3Hoce oko 1100 KM/ha axo y3meMo y o03up 1a je mpocjedan Opoj Tpetupama oko 20
IyTa, y 3aBUCHOCTH OJf CE30HE JI0 CE30HE.

Kwyune pujeyu: 3amruta jabyke, eKOHOMCKa aHANN3a, 3MJBUILHU IpUPT,
KJIACHYHA U KOHTPOJIMCAHA aIUINKAIIja

YBox

Jenna on OMTHHX arpOTEXHHYKUX Mjepa y HPOM3BOAKM BONHUX KynTypa je
MEeXaHHW30BaHa XEMHjCKa 3alllTUTa o]l 0OJecTH, KOpoBa U IITeTounHa. Moxkemo pehu
Ja je caBpeMeHa HHTCH3WBHA IPOU3BO/KA ja0yke He3aMuciuBa 0e€3 XEMHjCKe
3amTHUTe. bpoj TpeTMaHa kox 3amTHTe jabyke je ox 17 mo 22 myra, y 3aBUCHOCTH O]
KIUMaTckux ¢akTtopa. Hmp. Onare 3ume omoryhaBajy Impe3umibaBame OONecTH U
MITETOYNHA, T CE€ UCTE OP30 W JAKO Pa3BUjajy Y BIAKHOM W TOILIOM MEPHOAY (ampwil,
Maj, jyH). TakBa cuTyamja Hajaxxe YecTy ymoTpeOy aToMmm3epa, T€ CaMHM THM H
030MJbaH IPHUCTYII ¥ PALIMOHATHO KOPHUIITEHE UCTOT.

[IpousBohaun Beoma Mmamo maxme TOCBehyjy oapkaBamby W KOHTPOJIH
CKJIOTIOBA M MjE€pHO peryiannoHux ypehaja Ha arommsepy. OOHIHO moJ ucmpaBHOIhy
aToMm3epa mojJpasyMujeBajy nqobap pan Imymiie, OJHOCHO aJIeKBaTaH MPOTOK Ja Ou ce
MOTao OCTBApHUTU MOTpedaH MPUTHCAK U A00pO Mujemame npenapaTta. CBakako 1a je
mymna "cpre" aroMu3epa, adH HBeHa UCIPaBHOCT He rapaHTyje u 100% kBanuTeTaHy
samTuTy. Takohe dyect cimywaj je na Bohapu He mocBehyjy NOBOJbHO Naxkmke Ha
KBaJIUTET pala Mjemava (4ecT clydaj Ha TEpeHy je Na He YKIbydyjy Mjelad),
BH3YEIIHO] KOHTPOJM pPACIpCKHBada KOjOM CE Y BEIUKO] Mjeph MOTY MPHMHUjETHTH
OJICTyTIaFba 1 TIOJIOKAj KPHUIIa BEHTHIaTopa (KalmaluTeT Ba3IylIHe CTPYje).

Haj3nauajauju gakTopu Koju yTudy Ha Npolec KBATUTETHE 3aLITUTE CY: BPCTa
U KapakTePHCTHKE 3acaja, BPEMEHCKH YCIOBH y KOjUMa C€ H3BOAM TPETUPAILC,
MOMEHAT TpHUMjeHe, U300p, MONCIICHOCT M KapaKTePUCTHKE aTOMH3epa, BpPCTa U
ocoOMHE TeCTHNHAA, HAYMH paaa, OOYYEHOCT, MOTHBHCAHOCT, O30HJEHOCT U
cnocobHOCT pykoBaoma arperata (byrapun, 2008.). Join yBujek cy y ynmoTpeOu IUCK
IUTOYHUIIE KOje N1ajy BeNWKe HOpME, a Ha HaIleM TPKHUINTY HEJOCTYIHE CYy AWU3HE C
MamHuM IpoTokoM. Ko Hac je MocTymHa IMUpoKa majiera paclipcKuBava mpousBohada
andy3 tuna ATR u lechler Tuma TR u ITR pasHux komanumja. Behuna mpoussohaua
KOjU Ha aTOMHU3epHMa UMajy TIOMEHYTe JU3He HUKaJa HUje M3BPIIMIAa KOHTPOIY Koja
0u mokaszana Koje Ou3He Tpeba MU3MHUjeHYyTH M TUME 3HATHO MOOOJbILATH KBAJUTET
TpeTupama. Heku craHmapay Hajlaxy Ja ce JU3He MOpajy 3aMHjeHUTH CBaKe ABHjeE
TOJIMHE, a TECTHUPAkE U KOHTPOIY 00aBe3HO BPIIUTH Y mpoJbehe, a He Ou OwiIo Jorie
JIM3HE MPEKOHTPOIUCATH U y TOKY Ce30He. Pa3nor Jiexu y YMIEeHHIU 1a CaMo jEIHO
TOUCHE BOJIE JIONIET KBaJHWTETa MOXE 3HATHO Ja HapylIH ONTHMAaJHE Mapamerpe
aruTAKanyje.

Jla OM KOHIIENIT MPEBEHTHUBHE aIUTHKAIKje OMO yCIjellaH, KJbyYHH MOMEHAT je
KBaJIMTETHA TMOKPUBEHOCT, OJHOCHO Ja Ha I[jeJIOKYyITHOM cTabnmy kpymHoha u Opoj
Karybuia Oy Ty jeJTHaKH IO jeTMHHIIN TIOBPIIMHE U Ja Taj Opoj Oyze onTuMaaH.
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VY BehumHHM ciydajeBa y yHoTpeOM Cy aKCHjalHU BEHTHJIATOPH, a MocebaH
mpasall pa3Boja aTOMHU3epa C aKCHjaTHUM BEHTHJIATOPOM je KOpHIINeHhe BEHTUIATOPA
ca TpPOMjCHMBHM KamalTeTOM Ba3gyxa. [IpoMmjeHa Kamamurera W3BOAM C€
3aKpeTameM JIONATHIIA BEHTHIIATOpa (IIpoMjeHa HallaJHOT yIiia).

BenTunarop Moke yBEIHKO J1a yTUYE Ha KBATUTET aIlUTUKAIHje, Tj. Y CIydajy
JIoIIe TIOACIICHOCTH KOJHMYHMHE Ba3AyLIHE CTpyje NpenapaT He CTUTHE J0 oApeheHux
IIjeJIoBa KpyHe FUIH MIPOJIa3d Kpo3 KPYHY U 3aBpIllaBa y OOMUKY ApHQTa (Ba3AyIIHOT U
3eMJBULIHOT). AKCHjaJIHU BEHTHJIATOPH CY OMHJbEHHU jep Ccy e(pUKACHH Yy LIMPOKOM
OIlCcery BpPEMEHCKMX YCJIOBa, Kao M 300r KoHCTpykinmje U uujeHe (Cross, 2001.)
[Ipobnem mpuMjeHe aToMmm3epa C aKCHjaJTHUM BEHTWJIATOPOM OTJIeNla C€ Y BEIHKOM
opudty, dak mo 60% pamHe TewHOCT M3ryOM ce y oOmuky apudra. [IpumjeHa
CaBpEeMCHHUjUX KOHLENIMja aTomu3epa (TyHEICKHM, C LHjEBHUM YyCMjepHUBauuMa,
ynorpeda yINTPaCOHWYHHX WJIM ONTHYKHAX CEeH30pa), omoryhaBa paj Cc MamhM
HOpMaMa, a cMamyje ApudT u noBehaBa edukacHOCT pama. Ymorpeba ceHzopa npu
aTUTUKalMji  OKapaKTepHcaHa je KAao CelICKTHBHA aluldKalMja W HE caMmo Ja je
EKOJIOIIKM TPHUXBATJBMBA, HETO je OIMYHA M Ca E€KOHOMCKOT acleKTa, Kao M ca
acniekTa ononomke epukacHoctu (Cemnap, 2007.). Ce HaBeneHe Mjepe mMo0O0JbIIABAjY
e(uKacHOCT aIUIMKaluje, ajld W M3UCKY]y oapeheHa ynarama. Y mnopehemy ca
HaBEJCHWM KOHIIeMIMjaMa aTOMHu3epa, KOHTposia, KanuOpamuja H  MPEru3HO
MoJiclIaBabe 3axXTHjeBa 3HATHO Mama Yyllarama y3 Jo0ujare Npelu3Hujer |
edukacHujer ypehaja koju 06e36jehyje KBaauTeTHH]Y 1 eKOHOMUYHH]Y arTUKAIH]y.

PenTabunHocT Bohapcke MPOM3BOAKE MOAPA3yMHjE€Ba IITO Mama ylarama,
BEJIMKY POJHOCT, y3 HCTOBPEMEHO KBAJIMTETHE U 3/JpaBCTBEHO Oe30HjeHe TUIOIOBE.

CKynH NeCTHIUAN U MamaK KBaJHTCTHE U NOCTYIHE BOAE Y BEreTallHOHOM
HEepUOAy 3aXTHjeBajy 030MJbaH M TNpO(EeCHOHATAH MPUCTYN 3alITUTH, OXHOCHO
NOJICIIIaBalby aTOMHU3Epa OF KOJUX YBENHMKO 3aBHUCH KBamuteT 3amrure. C apyre
CTpaHe, clpedaBame 3arahema 3eMJBHINTAa M BOJIOTOKOBA Y MHOTHUM 3eMJbaMa He
IpecTaBba CaMO MOpaJHy, HEr0 W 3aKOHCKy obaBe3y. KpamureT armuumkarmje je
HEOITXOJHO MoJWhKM Ha BWINM HUBO HAPOYHWTO y HAIIUM YCJIOBHUM TIJje ce Ousbexe
3Ha4yajHa OJCTyNama Ol CBera HaBENEHOT. Y TOM NWJBY pa3BHjeHE Ccy OpojHe
KOHIIETIMje aToMHM3epa U JOoJAaTHHX ypebhaja Koju 3axTHjeBajy yiaramba U AOHATHO
NOCKYIUbYjy TNpOM3BOABY. HIp. 3amjeHa KIACHUHUX AaToMM3epa MOOOJBIIAHUM
KOHCTpYKIIMjaMa, NMPUMjeHa aToMu3epa ca 1" ycMjepHBauuMa W yBOljeme y mpakcy
TYHEJICKUX aTOMH3epa, Y BEJIHKO] MjepH YHampehyje Aemno3unujy MNEecTHLUAAa Ha
TpeTupane 00jeKTe, ajli UCTOBPEMEHO U MOCKYIUJbYje pou3Boaky. Hemro jedrunuja,
a edukacHHja pjemema TpecTaBjba MPHMjEHA HHEKTOPCKAX pPAaclpcKuBada U
CEeJICKTHBHA aIllIMKalija, a HajMama yllarama 3axTHjeBa IMpaBUJHA KanuOpanuja u
KOHTpOJIa aTOMHU3Epa.

Marepujanu u MeToie
nse ucnuTHBama je 0Mo MpHKa3aTH e(PUKACHOCT 3allTHTE aTOMHU3epa MpHje

Kanubpanuje 1 epUKaCHOCT MCTOT aToMH3epa Iociuje KanuOpauuje, Oaxaapema U
nojemraBama (ci.1.). Kao oIjera KBaiuTeTa TpeTHpama KOPHUINTEHE CY
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BOJIOCEH3UTHBHE IUIOYMIIC M Mjepad Op3HWHE BjeTpa-aHeMoMeTap, mpoussohaua Testo”,
Tun 416.

Cn. 1. UcniutuBanu atoMusep
Analyzed atomizer

HcnuTrBaHM aTOMH3Ep je HOIICHEe KOHIIENINje, 3apeMHHe pe3epBoapa 440 1.
[puje koHTpONIE U KanHOpaIyje aTOMU3Ep je UCIHUTaH Y BONWmaKy U eBHICHTHPAHU Cy
napaMmerpu: Op3WHa KpeTama, paJHd MPUTHCAK, Opoj oOpTaja KapJaHCKOT BpaTHIIA,
KamnalyTeT BEHTUIATOpa, TOKPUBEHOCT NucTa Ha BucuHama 50, 130, 210 u 290 cm ox
3eMJbe. MjepeH je MHTEH3UTET 3eMJBUIIIHOT Apu(Ta Yy TPETHPAHOM PELy, a INIOUHUIE Cy
[ocTaBJbaHe Ha pacrojatby on 1 m. TTOKPHBEHOCT BOJOCCH3UTHBHUX IUIOYHIA j€
eBUJICHTHpaHa Ha OCHOBY jeIHOT MPOXOJa, a OYHTaBaHa je momohy mporpama Imagel.
IIporpam omoryhaBa o0Opagy W aHamM3y CIHKE, W3padyyHABame 3aJaHE IOBPIIMHE
pepayyHaBamkEM BPHjSJHOCTH Y MUKCEINMA U MPUKA3UBAHE CTATUCTUKE MIPOPAUyHA.

HctpaxuBame je o0aBJbeHO y 3acajy jaOyke copTa ajuape] CTapoM TpHU
roauHe, BucuHe 290 cm, a pacTojame 0]l 3eMJbe 10 TpBe rpaHe n3Hocu 50 cm.

CBu HaBeleHH MapaMeTpPU MjEpeHH Cy IpHje U MOocCIuje Kaauoparuje H
IoJIeIIaBaka 1 Kao TaKBH yIopehuBanu.

Pesynratu n nuckycuja

Exonomiku npuxBaT/bUBa TEXHUKA 32 aIUIMKAIH]y MECTUIMIA Pa3BHjeHA je ca
LIJbEM CMambelha MOTPOLIkEe MNEeCTHIHIA, Y3 HCTOBpeMeHO IMoBehambe HUXOBE
epUKacCHOCTH H cMameme Tryourtaka ycnen npudra (Cemmap, 2009.). Crame
pacnpckuBava, OJHOCHO THI M TIO3WIMja paclpcKuBaya Ha aToMH3epy ca
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onroBapajyhuM MPOTOKOM, YBEIIMKO yTHYe Ha C(PHUKACHOCT IMjeJIor aToMHU3epa, a
CTame ca acleKTa NPOIIMPEHOCTH WM 3aIlylIeHOCT MOXeE Jia NpOY3POKYyje BeIHKe
npobiieMe TIpH 3aITUTH. ATOMH3Ep KOjU j€ KOPHIINTEH NMPU UCIIUTHBAY ONPEMJbEH je
pacnpckuBaunmMa lechler TR/ITR 80-02, unju je xanmaruret 1,49 [/min npu NpUTUCKY
on 11 bara, nok cy pacnpckuBauu tuna TR/ITR 80-015 umanu npotok 1,13 I/min npu
UCTOM NPUTHCKY. VIcIMTHBaHN aToMH3ep MMa IO IEeCT paclpcKuBaya ca JHjeBe U ca
IecHe cTpaHe. PacrpckWBaun Cy HCHOHTHBaHM TOMONY MjepHHX MEH3ypa, Tj. Ha
onpeheHOM MPHUTUCKY MYIITEHU CYy Y paa y Tpajamy OX jemHOr MHUHyTa. Pesynratu
IPOTOKa MpHje MoJenIaBama U Kalubpanyje MpuKka3aHu Cy Ha XUCTOTrpaMy - CIIHKa 2.

a).

545 435325215105 005115225 3 35 4 455 545 4 35 3 25 2 45 105 0 05 1 15 2 25 3 35 4 45 5

Kapacitet rasprskivata sa lijeve i desne strane,nakon kalibracije (I/min) Kapacitet rasprskivata sa lijeve i desne strane (I/min)

a) 0)
Cu. 2. Xucrorpam aucTpudynuje aToMusepa, npuje U Mociije Kanuoparuje
Histogram of the atomizer's distribution, before and after calibration

Ha cnumm 2. 6) mpuikasaHu cy IPOTOIM paclpcKyABaya MpHiaroheHu oomky
KpYHe, Tj. BpIlIEHa Cy MOJEIIaBamba y 3aBUCHOCTH OJ MOTpeOHE KOMUUuHE 3a oxpeheny
30HY KpYyHE.

CBe KoHIEMIMje aromu3epa omoryhaBajy Op3y azxanranujy ypehaja 3a
pa3IuuuTe HOpME ca acrekTa ynorpebe pacnpckuBada (MUH. 2 THIA pacIPCKUBAYa 1Mo
CBaKoj TIO3HIIMjH, & HEKH W BUIIIE), a CBE C IIMJbeM oMoryhaBama pa3IMIUuTHX HOPMHU
Tpetupama. KopHireHn aToMu3ep OMpeMIbCH je ca ABa THIIA PACIIPCKUBava (3UMCKO U
JbETHO TpeTHpame). YIPaBo Taj MOMEHAT KOPHUILTEH je Kako Ou ajanTauuja y OKBHPY
kanuOpanyje 3axTHjeBaja INTO Mame TpolikoBe. [locTojame pa3NIU4YMTUX THUIIOBA
pacnpckrBada Ha Hocady omoryhaBa Op3y W edHuKacHy 3aMjeHy paclpcKhBada
onrosapajyher nmporoka. ¥ oBOM cily4ajy paclpcKuBay Ha MO3ULMjU 1. ¢ TujeBe cTpaHe
3aMUjCHEH je POTHPAmEeM HOCAada M IIOCTABJBAEHEM PACIPCKHUBAdYa MAbET MPOTOKA Y
(dbysK1Mjy. PacnpckuBad Ha TIO3UIU)HU 2. U3MH]CHEH j€ paClpCKUBadYeM ca TOo3HIuje 3.
C UCTe CTpaHe y3 npeunihame, oK je paclpcKuBay Ha MO3ULHjH 3. y3€T ca MOo3UlHje
6. c necHe crpaHe. YeTBpTa U nera Mo3ulMja cy J0OHjeHE POTHPAmEM paclpCcKUBava
Mamer MPOTOKa, a Mo3undja 6. je MCKIbYy4YeHA Y IOTIYHOCTH C IIJBEM YMAambEeHha
Ba3IyIIHOT apudra.

Bazaymnu apudt je MjepeH moMohy BOJOCEH3WTHBHHX IUIOYMLA KOje Cy
MIOCTaBJbAaHE U3HA KPyHE Ha HOcade.
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HecHa crpaHa je mopelraBaHa Ha WCTH HAYWH, TaKO Ja je paclpcKuBad Ha
MO3WLHUjH 1. y MOTHYHOCTH HCKJBYYEH W3 pa3liora yMamema 3eMJBHIITHOT apudra.
PacnpckuBay Ha mo3unuju 2. ¢ JeCHE CTpaHe je Takohe pOoTHpaH Ha UCTOM HOcaugy,
TaKo Jia je ToCTaB/beH y (YHKIHjy PaclpcKHBad Mamer mpotoka. Ha mo3ummjy 3. ¢
JIECHE CTpaHEe MOCTABJbEH je PACIPCKUBAY KOjU C€ HAJa3Mo Ha MO3MULHUjU 5. C JIHjeBe
CTpaHe MpHje KOHTPOJIe, 0K je Ha TO3ULHUjy 5. TIOCTaB/beH PACIPCKUBAY ca MO3HIINje
6. ¢ mujeBe cTpane. [lo3umyja 6. je oOHjeHAa POTUPABEM HOCAYa, OAHOCHO MyIITamheM
y ¢ynkuujy pacnpckuBaua TR/ITR 80-015.

Tpeba HarnmacuTu Aa OBaj clydaj KanuOpaluje U MojAeulaBama y MOTIYHOCTH
omoryhapa epUKacHHUjy 3alITUTY, TUPEKTHO yTHYE HA CMambemhe HOPME, 3eMJBUIITHOT U
Ba3IyIIHOT Ipu(Ta, a MHIUPEKTHO MOOOJbIIaBa EKOMOMCKH edeKaT Kpo3 yMameHY
HOTPOLIE Npenapara, 001MMa JbYJICKOT M MaIlIMHCKOT pajia.

Ta6. 1. 3emspumau qpudT, MpHUje U NOCIHje KaauOpanuje
Land drift, before and after calibration

[TOKPHBEHOCT IUIOYHIIA-TIHjEBO O
aromusepa
Coverage of the plate — on the left side
from atomizer [% |

TTOKPUBEHOCT TUIOYHIIA-TECHO OJL
atomusepa / Coverage of the plate — on

the right side from atomizer [%]

54|3|z|/ 0 /|z|3|4|5

3eMJBUIIHE APUPT - pHje Kamuoparyje
Land drift — before calibration

9 16 | 44 | 48 | 46 | 53 ] 51 | 52 [ 22 ] 18 [ 5

3eMJBUIITHE JPUPT - MOCIHje KaTuOpamuje
Land drift — after calibration

1 [ 3 ] 2 1 7 1 5 1 4 [ 1unuJl 6 1 21T 3 To

0. CpenyHa peia IOKJIama ce ca IeHTPATHOM 0COM arperara/
The middle of the raw matches the central axis of the aggregate
¢ VYnamenoct of cpenune pexa 0,8 m/
Distance from the middle of the row 0.8m
2 YpameHocT of cpenune pexa 1,6 m/
Distance from the middle of the row 1.6m
2 VaameHocT of cpenmHe pena 2,4 m/
Distance from the middle of the row 2.4m
4 YnmaseHoCT on1 cpenviHe pena 3,2 m/
Distance from the middle of the row 3.2m
Z  VnaameHoct of cpenune pena 4,0 m/
Distance from the middle of the row 4.0m

VY rtabenu 1. mpukazaHO je CMambEHE 3EMIJBHINHOT ApU(Ta Ha TO3UIHUJH 5. C
JMjeBe CTPaHE W MeTa MO3MIKja C IeCHEe CTPaHe, Ka0 U Y CPEIMHHU pefia KOjUM Mpojia3u
arperat. [lnounna Koja ce Hajasum Ha CpPeAMHM peja MOKasyje cMameme pudra ca
53% Ha 4% NOKPUBEHOCTH HaKOH obaBJbeHE KaimuOparmje. IlpocjeuHa MOKpHBEHOCT
IUIOYWIa C JIMjeBe CTpaHe IpHje KaimmOparmje w3Hocmima je 32,60%, a mocmuje
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kanuOpanuje 3,60%. Ha mecHoj cTpaHu je ciW9HA CHTyanudja, 3eMJBHIIHH IPUQPT
yMameH je KaInOpalujoM ca Mpocjeka NOKpUBEHOCTH miounna o1 29,60% na 4,40%.
EdukacHocT kamubpanmje oryiesja ce Kpo3 MOKPHUBEHOCT BOJIOCCH3WTHUBHHUX
IUTOYUIIA ¥ CaMOj KPYHH, T€ Cy IUIOYHIIEe IIOCTABJbCHE HA YCTUPH BHCHHE KaKO je
OMMCAHO y METOAOJNIOTHjH paja, a pe3yiaTaTH, OTHOCHO IIOKPUBEHOCT IUIOYHUIIA
npuKa3aHe cy y tabenama 2. u 3.
TabGena 2. mpukazyje eQUKacHOCT aToMHu3epa mpHje Kaiaubpanuje, a Tabena 3.
e(pMKACHOCT aTOMU3epa MOCIHje Kanubpanyje, Tj. MOKPHBEHOCT JIUIA ¥ HAJIN4ja JIUCTA.
VY tabenu 2. npuka3zaHe Cy BPHjeIHOCTH MOKPUBEHOCTH IIOYUIA U3PAKEHE Y
nporneHTrMa. [IpocjeyHa MOKPUBEHOCT JIUIIA JINCTA Ha JIMjeBOj CTPAaHH M3HOCHIA je
48,25%, oK je Ha IECHOj CTpaHU MPOCjeYHA MOKPUBEHOCT Numa m3Hocwia 53,00%.
Hamnuje nucta je HemrTo cnaOuje MOKPUBEHO, JHMjeBa CTpaHa HMa MPOCjEUHY
nokpuseHocT ox 42,00%, a mecHa joir Mamy 1 oHa n3HOCH 36,50%.

Tab. 2. EpukacHoCT aTOMH3epa mpuje Kamubparje
Efficiency of atomizer before calibration

Honoxaj Jlujesa ctpana/ Left side [ecna ctpana/ Right side
IE;)‘CIZH;;. ITokpuseHoct [%] Bp.xamu TToxpuBeHOCT [%] Ep.KaHI/I‘
the plate Coverage The number of drops Coverage The number of drops
JTune Hanuyje Jlune Hanunuje JIuue Hanunuje JIuue Hanunuje
Surface | Back side | Surface | Back side | Surface | Back side Surface Back side
1 43 23 58 30 46 28 68 40
2 36 42 50 48 57 41 83 50
3. 64 51 89 72 58 34 72 51
4. 50 52 76 67 51 43 64 54
x_l 48,25 42,00 68,20 54,25 53,00 36,50 71,70 48,75
X, 45,12 61,36 44,75 60,20

VYkymHa TpocjeyHa MOKPHBEHOCT JIMIA JICTA MpHje KaauOpaluje HU3HOCH
50,62%, a Hanu4ja nucta 39,25%.

Tabena 3. mnpukasyje e(pUKacHOCT HAKOH KanuOparmuje. Bpujeanoctu
MMOKPUBEHOCTH JIMIIa JIMUCTa Ha JUjeBoj cTpanu kpehy ce ox 41% no 61%, a npocjeuna
nokpuseHocT je 49,50%. IlokpuBeHOCT HalM4ja JTUCTA HA JIMjeBoj cTpaHu Kpehe ce on
28% 1o 52%, a mpocjeuna mokpuseHocT je 41,50%. Ha mujeBoj crpann nmamo 0oJby
MOPUBEHOCT JIMIIA JIUCTA Y OAHOCY Ha CHTYyallHjy NpHje KauuoOpalyje, a HaJlu4dje JIUCTa
j€ HEIITO MaJIo JIOIIHje TOKPUBEHO.

Kana je y nuramy JecHa cTpaHa Ty je cuTyamuja cieneha: mokpuBeHOCT TuIa
mucra kperana ce on 48% mo 65%, a mpocjek je 54,25% u Ty umMaMo HomTo 0O0JbY
MOKPUBEHOCT Y OJHOCY Ha MpPBY BapujaHTy Tj. npuje Kanubpauuje. Hannyje nucra Ha
JIECHOj CTpaHU MHOTO je 00Jbe MOKPHUBEHO Y OJHOCY Ha CTame IMpHje KaInOpamuje u
IpOCjevHa MMOKPUBEHOCT U3HOocH 41,25%.
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Ta0. 3. EdpuracHOCT aTOMHU3epa Mmociuje Kamuopanmje

Efficiency of atomizer after calibration

) JlujeBa ctpana/ Left side JHecHa crpana/ Right side
IMonoxaj T S o >
IIoumIe OKPUBEHOCT [A]] Bp.KaHI/I OKPUBEHOCT [A)] Ep.Karm
Place of Coverage The number of drops Coverage The number of drops
the plate JIune H;J:::I?e JInne Hanunuje JInne Hanunuje JIune Hanunuje
Surface side Surface | Back side | Surface | Back side Surface Back side
1 41 28 52 37 48 36 64 41
2 54 52 71 60 53 48 56 56
3 61 46 88 53 65 39 93 49
4. 42 40 60 47 51 42 67 68
x_l 49,50 41,50 67,75 49,25 54,25 41,25 70,00 53,50
Z 45,50 58,50 47,75 61,75

X, - Ilpocjex mokpuBEeHOCTH M Opoja Kary, JINIA/HaTH4ja JTHCTa

Average of coverage and the number of drops of the leaf surface/back side

X, - Ilpocjex moxpuBeHOCTH 1 6pOja KamK MO CTpaHaMa

Average of coverage and number of drops per side

IIpocjex Opoja kamu Kol BapujaHTe MpHje KaluOpaldje Ha JIHjeBOj CTPAHHU je
61,22, a Ha gecHoj 60,22. Ilocnuje kaymOpaiyje npocjedad Opoj Kamd Ha JIMjeBOj
cTpanu je 58,50 U HE3HATHO je MambH Y OJHOCY Ha CTame Npuje Kaauopauuje, 10K je Ha
JIECHOj CTpaHU MpocjeyaH Opoj kamu je 61,75 u OoJbM je y ONHOCY Ha CTame TMpHje
Kanuopanmje.

3akJbyyak

HctpaxuBama Koja cy o0aB/beHa MOKa3yjy Jla y3 MUHUMAallHA yiaramba MOXKe
Jla ce y BEJIMKO] Mjepu TO0OJbINa JACMO3WIHja MECTHIHIA W M000JbIIa KBATUTET
3amTUTe. YMoTpeba KaauOpucaHuX W J00po TOJCHICHWX aromu3epa omoryhyje
yiteny nectunmna u g0 44,03%, a ocTtBapeHe Cy 3HA4ajHO HIDKE BPUjEIHOCTH
ryOWTaka ca acmekTa 3eMJBHIIHOT apudTa M CBEAEH je Ha BpHjeOHOCTH 10 5% y
OJIHOCY Ha KJIACUYHY aIlIHKaIMjy. YMoTpeOa KaluOpHCAaHWX aToOMH3epa HApOYUTO
J0Jla3u [0 M3pakaja MpH 3aIUTUTH MIAAMX 3acaja raje je KpyHa ciabo pa3BHjeHa, a
cmameme ApudTa Behe je u 10 50% y ogHOCY Ha KiIacuuHy arumkanujy. Ha oBom
npHUMjepy IOKa3aHO je Ja ce Kpo3 MpPaBHIHY KaluOpalujy TyOHIIM 3HATHO MOTY
CMambHUTU (ca mpocjedyHe NokpuBeHOCTH 32,27% muounua, Koje Mjepe 3eMJbUIIHU
IpudT, cMameHa je Ha 5%).

AKTyellHa UCTpaxKHBama yKa3yjy Ha MOTYNHOCTH KBAIMTETHE aruTUKaIldje U
Kpo3 yWITely Y OAHOCY Ha IpenopydeHy HopMmy ox 15,60%, a Ha OCHOBY OBOT
EKCTPEMHOT TIpuMjepa KOju HUje PUjEeTKOCT y MpaKcH, yiTene uzHoce u 10 60%.
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HcnuTtrBama Mokasyjy Jia MPaBHIHOM KaTHOpalHMjoM MOXE Ja Ce OCTBapu
Beha mokpuBeHOCT KpyHE 3a 3,67% y3 cCMameme HOPME IITO alCONyTHO OINMpaBIaBa
KOHTPOITY U KaIHOpaIijy aToMu3epa.

Ca acmekta eKOHOMCKe aHanmze ymrena ox 15,60%, koja je moOujeHa
KanuOpaIyjom, mpepadyHara Ha mujeny ce3oHy n3Hocu oko 1100 KM/ha. Ilpema oBom
UCIIUTHBAKY, TZje je eBuaeHTHpaHa HopMa Beha 3a 44,03%, Te KOpeKuujoM HCTE,
uMaMo 3a ce30Hy ymreay oxa MuHHManHuX 2300 KM/ha y 3aBHCHOCTH KOjU ce
npenapar KOpUCTH.

Camo ucripaBaH, KOHTPOJIHMCaH, OaXJapeH U JoOpo MOAEIIEH aTOMHU3ep MOXe
WCIYHUTH CBE CTPOXKH]jE MPOIUCE KOje HalaXe CaBpEeMEHO WHTEH3WBHO BohapcTBo, a
eexar TakBe 3aIITHTE OMOTryhaBa WCIUIATHBY ¥ KBAJUTETHY NPOW3BOIBY. llox
MO0jMOM KBAJIMTETaH MMPOU3BO MUCIH CE€ Ha 3PaBCTBEHO 0e30jeHy MPOU3BOABY K0jOj
ce y TIoCIIeIih¢ BpUjeMe CBe BUIlle TocBehyje makKmba.
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Abstract

The paper shows effectiveness of the chemical protection in apple orchards using
traditional sprayer with routers. The research was aimed to determine the benefits of
application with calibrated, controlled and precise sprayer compared to traditional one. The
expression “traditional one” refers to the protection and uses of sprayer without correctness
monitoring and adjustment of basic parameters (flow pump, pressure gauge accuracy,
correctness sprinklers, proper amount of air flow fans, mixers etc.). Benefits of application
with calibrated sprayer are multiple, and are reflected primarily in smaller application
quantities, reduced labor and machine work, and fostered environmental aspects.
Environmental aspects are monitored as a loss in the form of liquid pesticide drift on the
soil surface. Using water sensitive strips losses of working liquid on the ground were
measured, comparing calibrated and not calibrated sprayer. The recommended standard
norm for testing was 500 //ha. However, during measurement the norm of 754 I/ha was
recorded, which was increased for 50.80 %. The reason for increase was faulty gauge and
poor distribution of nozzles. After calibration and tuning, the norm of 422 I/ha was
achieved, or 55.96 % reduction compared to the old setting. Uses of calibrated and
precisely tuned sprayer ensured the reduction of treatment norm for 15.60% less than
recommended, with good coverage of the crown. The advantage of application of calibrated
and precisely tuned sprayer is evident in reduced drift and improvement of ecological
effect. The research results show that with correct calibration the soil drift can be reduced
to a minimum quantity. If we take into account that the average cost of plant protection is
350 KM/ha, including the cost of pesticides, labor and machine work, we have the case that
the economic analysis shows that treatments with controlled sprayer reduces cost of
protection per treatment on average about 55 KM/ha. Projected for the entire season, the
savings are amounted to total of 1100 KM/ha if we take into account that the average
number of treatment is about 20 times, depending of the season.

Key words: apple protection, economic analysis, soil drift, traditional and
controlled application
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Sazetak

Deskriptivna statistika skup podataka tretira kao dati skup, tj. konacan i prebrojiv
statisticki skup i tako ga i interpretira, dok inferencijalna statistika kao prvi korak u
analitickom pristupu, saglasno cilju istrazivanja, mora da definise elementarna odredenja
osnovnog skupa (pojmovno, prostorno i vremenski), a potom i uzoraka koji se odnose na
planirano istrazivanje, odnosno, njihovu reprezentativnost u oceni parametara osnovnog
skupa. Takode, u inferencijalnoj statistici izbor logi¢ko—matemati¢ke argumentacije u oceni
parametara osnovnog skupa mora da odredi i kolikoj greski ¢e biti izloZeni zakljucci na
osnovu kojih se procenjuje verovatnoca postavljenih hipoteza o osnovnom skupu. Tako,
dok deskriptivna statistika konstatuje postojece stanje u datom konacnom i prebrojivom
skupu podataka, inferencijalna statistika, na osnovu eksperimentalnih, instrumentalnih i
logicko-matematickih metoda, analizira varijacije podataka u uzorcima i procenjuje
objasnjene, neobjasnjene i dozvoljene varijacije posmatranog obelezja, kao mere
verovatnocCe ispoljavanja posmatranog svojstva u osnovnom skupu. Dakle, u deskriptivnoj
statistici koristi se matematiCka aritmeticka sredina, dok u inferencijalnoj statistici
aritmeticka sredina u stvari predstavlja centralnu tendenciju kao pouzdanu verovatnoéu
pojavljivanja ili ispoljavanja posmatranog obelezja u osnovnom skupu. Tako je u
inferencijalnoj statistici reprezentativnost uzoraka u stvari reprezentativnost centralnih
tendencija uzoraka, koja se argumentuje dozvoljenim varijacijama posmatranih vrednosti
obelezja, odnosno, dozvoljenim intervalom relativnog varijabiliteta (5 % < Vk < 30 %).
Naime, uzorci €iji su koeficijenti varijacije manji od 5 % "suvise su dobri" (odnose se na
skup istovetnih statisti¢kih jedinica), a uzorci sa koeficijentima varijacije ve¢im od 30 %
moraju se razloziti na poduzorke sa dozvoljenim varijabilitetom za centralnu tendenciju i
osnovnom pretpostavkom za analizu strukture podskupova posmatranog obelezja u
osnovnom skupu. U ovom radu obradeno je pitanje biometricke analize uzoraka sa
nedozvoljenim relativnim varijabilitetom podataka u argumentaciji centralne tendencije.

Kljucne reci: uzorci, centralna tendencija, interval homogenizacije, biometrika
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Uvod

U bioloskim i poljoprivrednim naukama posle 2007. godine i usvajanja
inovirane FOS klasifikacije naucnih oblasti sa kojom su primenjena i eksperimentalna
statistika klasifikovane kao posebna uza nau¢na oblast u svih Sest naucnih oblasti, pa
tako 1 u poljoprivrednim naukama, izvrSena je generalna podela statistickih metoda,
prema odredenju statistiCkog skupa na kome se vrs$i posmatranje, interpretaciji i oceni
parametara statistiCkog skupa, kao i logicko—matemati¢koj argumentaciji verovatnoce
u testiranju hipoteza, na dva osnovna pristupa: deskriptivnu i inferencijalnu statistiku.

Deskriptivna biometrika se dijeli na statistiku lociranja i disperzije (Sokal i
Rohlf 1995; Rao 2007). Ni jedna od ovih statistika nije pouzdano merilo parametara
osnovnog skupa, ali njihova kohezija i interakcija nas dovodi do relativno pouzdanih
procena trazenih parametara. Poznavanje lokacione i1 disperzione statistike predstavlja
osnovu svakog rada u agronomskim istrazivanjima. NajceS¢e pogreske koje se mogu
susresti u deskriptivnoj biometrici su pogreske u uocavanju pravilnosti u podacima,
interpretacija odstupanja od pretpostavljenog, uo¢avanje neuobicajenih vrijednosti i u
samom unoSenju podataka. GreSke ukoliko nastanu na ovom nivou su prakti¢no
nepopravljive u daljem radu na inferencijalnom delu istrazivanja, ¢ime se dakle u
velikoj meri ugrozava pouzdanost procene parametara i samim tim pouzdanost i
validnost donosenja zakljucaka.

U ovom radu prevashodno smo se posvetili kvantitativnim karakteristikama
kao najznacajnijim za poljoprivredna istrazivanja. Sa takvim podacima pre svega
potrebno je graficki predstaviti uzorak i distribuciju frekvencija u uzorku, §to je osnova
pregleda podataka i analize u poljoprivrednim i bioloskim istrazivanjima (Kohler i sar.
2012). Pored normalnosti rasporeda i homogenosti varijansi, najjednostavnije, ¢ak i
vaznije, je pregledati statistiku disperzije. Naime, postoje brojna istrazivanja bioloskih
procesa u poljoprivrednoj proizvodnji ¢ije varijacije u skupu istovrsnih jedinica
posmatranja nije moguce argumentovati na nivo centralnih tendencija, odnosno,
bioloski istovrsnih entiteta u eksperimentalno ujednacenim uslovima ¢ija se obelezja
bez obzira na broj ponavljanja ispoljavaju sa varijacijama iznad 30%. Potrebno je
napomenuti da iz uzorka kod kojeg je koeficijent varijacije ve¢i od 30% nije moguce u
standardnoj postavci ogleda otkriti znacajnu razliku cak i kada se stvarne sredine
ispitivanih osnovnih skupova razlikuju i preko 20%, kao i to da je standardna devijacija
sadrzana u koeficijentu varijacije mera izbora, upravo zbog svoje sadrzajnosti.
Znacajno je u ovom kontekstu postaviti i kritike testiranja hipoteza u klasicnom
statistickom smislu, tj. sa a priori odredenim verovatnocama pogreske. Jasno je da sa
dovoljno velikim uzorkom veoma male razlike postaju visoko znadajne (Quinn i
Keough 2002), sem u onim slu¢ajevim kada su osnovni skup, tj. uzorci strukturisani u
podskupove. Stoga je najbolje unapred odrediti veli¢inu efekta tretmana koji se testira,
a koji je cilj istrazivanja, te u skladu s tim odrediti veli¢inu uzorka, ili velike uzorke sa
nedozvoljenim varijacijama testirati na prisustvo podskupova koje je moguce
homogenizovati.

Za odredeni uzorak, izraunata aritmeticka sredina uvek predstavlja istinitu
meru lokacije, a istinitu meru disperzije uvek predstavlja tacno izraCunata standardna
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devijacija (Sokal i Rohlf 1995). Ipak, u poljoprivrednom istrazivanju najée$ée nas
interesuje osnovni skup iz koga je potekao uzorak, tj. procena parametara osnovnog
skupa.

Varijabilitet podataka je notorno prihvaéena mera u tumacenju preciznosti u

kvantitativnim poljoprivrednim istrazivanjima, pre svega prinosa, veli¢ine ili mase
ciljnih organa. Medutim, veoma je malo gotovih algoritama ili softverskih alatki koje
omogucéavaju istrazivaéu da jednostavno poveze preciznost dobijenih rezultata sa
njihovim tumacenjem. U ovom radu razraden je model analitickog pristupa
argumentaciji centralne tendencije uzorka na osnovu analize varijabiliteta, odnosno,
identifikacije podskupova posmatranog obelezja.
Koeficijent varijacije se do sada pokazao superiornim merilom varijabiliteta u
bioloskim i poljoprivrednim istrazivanjima (Mi¢i¢ i Bosanci¢, 2012), ali i u drugim
oblastima (Reed i sar. 2002; Weber i Sharoni 2004). Dormann i Kuhn (2012) stavljaju
koeficijent varijacije na prvo mesto u proceni biometri¢kih parametara. U ovom radu
razradeni su sluc¢ajevi uzorkovanja iz konzistentnog osnovnog skupa gde se svi uticaji
uzimaju u obzir i s druge strane uzorkovanje iz osnovnog skupa koji je pod uticajem
razlic¢itih faktora koji su ostali neprimeceni. Uz to precizno se razjasnjava kakve su
procedure i moguée pogreske u deskriptivnim i inferencijalnim ra¢unanjima koje
proizilaze iz ispravnog ili pogresnog tumacenja podataka, pre svega, proizislog iz
logicko—matematicke argumentacije centralne tendencije uzoraka.

Materijal 1 metode

Hipoteticki ogled modeliran je tako da logi¢ko—matematicka argumentacija
bude dosledno primenjena i o¢ita. Modelirana su tri tipa uzorka iz osnovnih skupova sa
razli¢itom zastupljeno$éu posmatranog svojstva (y) kao analizirane karakteristike
biometrickih jedinica posmatranja (€2). Osnovni skupovi predstavljaju bioloski entiteti
(individue — Q) sa razli¢itom strukturom vrednosti svojstva y, u uzorcima oznacenim
sa simbolima A, B, C, D i E, u identi¢nim datim uslovima. Primenjeni modeli treba da
pokazu kako se razliCiti uticaji na biometri¢ke jedinice posmatranja, koji se u uzorcima
ili odredenim skupu opazaju kao varijacije posmatranog svojstva, razli¢ito tumace u
zavisnosti od deskriptivnog ili inferencijalnog statistickog pristupa. Naime, deskriptivne
statisticke metode varijabilitet podataka u posmatranom skupu tretiraju kao dato
svojstvo, dok biometricke analize u domenu inferencijalne statistike moraju da se
baziraju na argumentaciji varijacija posmatranog svojstva na nivou reprezentativnosti
centralne tendencije uzoraka, jer u suprotnom se dolazi do potpuno nelogi¢nih i
pogresnih opazanja i procena, pa time i do pogresnih zakljucaka.

Rezultati istrazivanja sa diskusijom
Rezultat istraZivanja u ovom radu predstavljaju modeli logicko—matematicke

analize uzoraka sa nedozvoljenim varijabilitetom vrednosti posmatranog obeleZja sa
kojim se argumentuje centralna tendencija uzoraka.
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Evidentiranje ili analiza nekog svojstva u osnovnom skupu na osnovu
izraCunatih srednjih vrednosti, kao elementarnu pretpostavku koja proizlazi iz definicije
osnovnog skupa, podrazumeva da sve jedinice posmatranja () u osnovnom skupu
moraju da imaju to posmatrano svojstvo (V).

Zamka analitiCkog posmatranja aritmeticke sredine u domenu deskriptivne ili
inferencijalne statistike stoji u definiciji njene reprezentativnosti. Naime, u deskriptivnoj
statistici aritmeticka sredina konstatuje stanje u datom skupu podataka tako da samo
srednja vrednost prezentuje posmatranu pojavu, ali u inferencijalnoj statistici
aritmeticka sredina po definiciji treba da predstavlja centralnu tendenciju, §to znaci da
aritmeticka sredina u inferencijalnoj statistici ne konstatuje samo dato stanje, vec
predstavlja procenu verovatnoce pojavljivanja posmatranog svojstva () u osnovnom
skupu. Dakle, u inferencijalnoj statistici aritmeti¢ku sredinu nuzno mora da prate i
ocene varijabiliteta ispitivanog obelezja u uzorku, ¢ime se u stvari i odreduje
reprezentativnost aritmeticke sredine da predstavlja ocenu posmatranog svojstva u
osnovnom skupu.

Zamka u koju se upada ako se ne konkretizuje pristup biometrickoj analizi u
okviru deskriptivne ili inferencijalne statisticke metode dokazana je na slede¢em
primeru:

o Deskriptivna Inferencijalna *
Statistika: Descriptive Inferential *
Statistics be AY Y+S v

S «
Uzorak T(€) | 55 56 38,56 442 523%
Sample I (Q) 13.59
Uzorak 1T (Qy) ’ 0
Sample IT (Qy) 52,15 52,15+6,16 53,6%

* Uzorci sa varijacijama izvan intervala dozvoljenih varijacija za reprezentativnost
centralne tendencije: 5 % <V, <30 %

*Samples with variations outside of the inteval of allowed variations for
representativeness of the central tendency 5 % < V. < 30 %

Na prikazanom modelu vidimo da u deskriptivnoj statistici zaklju¢ujemo da je
prose¢na razlika izmedu uzoraka AX, o, =13,59 mernih jedinica svojstva y, a u
inferencijalnoj statistici zaklju¢ujemo da je ova razlika u osnovnom skupu slucajna,
odnosno, da je X, =X, . Dakle, ako iz iskustva znamo, ili u definisanom modelu

tvrdimo ako je AX >10, da to predstavlja znacajan efekat svojstva v koje ispoljava Q u
datim uslovima, zaklju¢ak obadve statisticke analize moZe da bude jednako pogreSan.
Evidentno je da zamku za pogresno zakljucivanje u deskriptivnoj statistici predstavlja
¢injenica da varijacije vrednosti obelezja y nisu argumentovane (nepoznato je da li u
posmatranom skupu postoje podskupovi sa indikativnim razlikama u ispoljavanju
analiziranog svojstva), a u inferencijalnoj statistici problem predstavljaju nedozvoljene
varijacije za reprezentativnost centralne tendencije u uzorcima, odnosno, velika
varijacija osporava matematicku argumentaciju znacajne razlike izmedu podskupova u
osnovnom skupu.
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Interpretacija modela analitiCkog pristupa uzorcima u kojima biometricke
jedinice posmatranja (Q) imaju vrednosti svojstva y sa varijacijama izvan opsega
centralne tendencije, bi¢e izvedena na uzorcima sa slede¢om strukturom ispoljavanja
posmatranog svojstva y:

I.) Q sa prisutnim vrednostima svojstva y na nivou o¢ekivanih varijacija, i
Q bez prisustva svojstva y (y = 0);

I1.) svako Q poseduje svojstvo y u rasponu koji se atributivno determinise
kao: y malih apsolutnih vrednosti, y oCekivanih (prose¢nih) apsolutnih
vrednosti, 1 y velikih apsolutnih vrednosti.

Uzorci u kojima se nalaze biometricke jedinice posmatranja
sa 1 bez ispoljenog svojstva

Ovde se otvara pitanje kako u analizi prosecne vrednosti odredenog svojstva
(v) posmatrati istovrsne statisticke jedinice () koje imaju merljivu vrednost
ispitivanog svojstva i one statisticke jedinice kod kojih to svojstvo nije prisutno (v =
0). Ovde dilema nije u tome da se statisticke jedinice posmatranja sa i bez odredenog
svojstva posmatraju kao atributivna obelezja koja se argumentuju neparametarskim
statistickim testovima. Ovo pitanje je otvoreno kao kardinalan primer za razumevanje
pristupa onim slucajevima kada sve istovrsne statisticke jedinice posmatranja u
osnovnom skupu, odnosno uzorku, imaju analizirano svojstvo koje je razlicito
distribuirano u podskupovima. Naime, ako je posmatrano svojstvo y masa nekog
metabolickog produkta biometrickih jedinica posmatranja €2, i ako se na proizvodnoj
povrsini od 100 m” nalazi 30 entiteta Q, te ako u ovom slu¢aju ukupna produkcija y
iznosi 390 kg, onda u deskriptivnom statistickom pristupu mozemo tvrditi da je
prose¢na produkcija y po jednom Q jednaka 13 kg. Ako znamo da je svih 30 jedinica
Q imalo isti proizvodni tretman, te da su troSkovi proizvodnje sumirani za celu
proizvodnu povrsinu, odnosno, da su troskovi ravnomerno rasporedeni na sve
proizvodnje jedinice €2, onda se tvrdnja da je prosecni prinos v jednak 13 kg, moze
prihvatiti kao korektan u domenu deskriptivnog statistickog pristupa. Model ove
analize dat je u uzorku A, tabela 1.

Tab. 1. Uzorak A sa slede¢im utvrdenim vrednostima y (n = 30)
Sample A with the following established values of v (n = 30)

20,3 19,6 16,7 18,9 18,5 17,2 18,9 0,0 20,1 0,0
17,5 | 0,0 17,9 18,0 | 20,6 0,0 19,6 0,0 18,6 17,8
18,9 0,0 19,1 0,0 16,4 | 18,7 19,3 17,4 0,0 0,0

Sli¢nu situaciju imamo i u uzorku B, gde se na proizvodnoj povrsini od 100 m?,
takode nalazi 30 entiteta €, ali njihova ukupna produkcija v, sada iznosi 525 kg, pa u
deskriptivnom statistickom pristupu mozemo tvrditi da je prosecna produkcija ¢ po
jednom Q jednaka 17,5 kg. Model ove analize dat je u uzorku B, tabela 2.
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Tab. 2. Uzorak B sa slede¢im utvrdenim vrednostima y (n = 30)
Sample B with the following established values of w (n = 30)

278 242 237 272 216 253 286 00 - 218 00
295 00 239 248 231 00 297 00 216 248
258 | 00 | 256 | 00 | 233 | 249 | 243 | 235 | 00 | 00

Ako se izratuna prosecna produkcija y, kg /Q u uzorcima A i B sa cele
proizvodne povriine 100 m?, odnosno, za n = 30, dobijaju se sledeéi rezultati:

Uzorak A / Sample A Uzorak B / Sample B
X =13,00 X =17,50
0,=8709 0. =11822
S =1590 §,=2,158
Vi, =6699% Vi, =67,55%

Razlika u ukupnoj produkciji y sa proizvodne povrsine 100 m”, izmedu A i B
iznosi 135 kg, a na prose¢nom nivou ta razlika je AX, , =4,5kg. Medutim, testiranje

statisticke znacajnosti ove razlike kaze da je ispoljena razlika statisticki slucajna (
ty _x, = 1,678"). Jasno je da ovaj statisticki zakljucak nije relevantan jer znamo da u
uzorcima imamo statisticke jedinice €2, koje nemaju produkciju svojstva y, a to nam
govore i koeficijenti varijacije Cije vrednosti su iznad dozvoljenih za argumentovanje
centralne tendencije uzoraka. Ako sada izraCunamo prose¢nu produkciju y, samo za
one biometricke jedinice Q koje imaju produkciju svojstva y, dobijaju se sledeci
rezultati:

Uzorak A / Sample A Uzorak B / Sample B
X =18,57 X =25,00
o,=1,155 0.=2,401
§;=0,252 S, =0,524
V. =6,22% V. =9,60%

Analiza proseéne produkcije v, samo sa statistickih jedinica Q koje su ispoljile
svojstvo y, pokazuje da su dobijene srednje vrednosti argumentovane kao centralne
tendencije jer su im koeficijenti varijacije u intervalu dozvoljenih varijacija (5 % < Vk
< 30 %). Takode, razlika izmedu prose¢ne produkcije uzoraka A i B (AX, , =6,43kg)

_ =11,059%).

statisti¢ki je visoko znacajna (;),{ -
A=AB
Ova analiza, kao inferencijalni statisticki pristup otvara sledeca pitanja, ¢ime i sam
analiticki postupak ima sve atribute nau¢no relevantnog:
= produktivnost y u posmatranom skupu ispoljilo je 70 % statistickih jedinica €,

dok 30 % statistickih jedinica Q ne ispoljava svojstvo v, $to u kona¢nom znaci
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da u posmatranom skupu podataka imamo dva podskupa: podskup Q sa
svojstvom v, i podskup Q bez svojstva y;

= cksperimentalnim metodama neophodno je ustanoviti uzroke odsustva y kod
30 % statistickih jedinica Q (otvara se pitanje potpune ili parcijalne
alternativnosti, kao i moguéeg metodoloskog postupka pomocéu koga ¢e sve
statisticke jedinice Q uspeti da realizuju svojstvo vy);

= izvedeni analiti¢ki postupak otvara pitanje povecanja ukupne produktivnosti za
30 % ako se utvrde razlozi zbog kojih se svojstvo v ne realizuje kod, u ovom
uzorku evidentiranih statistickih jedinica Q (Q — bez ispoljenog svojstva y).

Modelirani primer uzoraka A i B, predstavlja kardinalan primer postajanja dva
podskupa u posmatranim uzorcima, medutim, ova analiza je mnogo slozZenija kada sve
statisticke jedinice € imaju svojstvo  ali ono varira preko gornje dozvoljene granice
za argumentovanje centralne tendencije uzoraka, tj. preko 30 %.

Uzorci u kojima sve biometricke jedinice posmatranja
ispoljavaju analizirano svojstvo ali sa nedozvoljenim varijacijama
za argumentovanje centralne tendencije

Ovde se otvara pitanje kako u analizi prosecne vrednosti odredenog svojstva
(v) posmatrati istovrsne statisticke jedinice () koje imaju merljive vrednost
ispitivanog svojstva ali je njihova varijacija iznad dozvoljenog varijabiliteta kojom se
moze argumentovati centralna tendencija uzorka, odnosno, centralna tendencija
osnovnog skupa. Naime, u bioloskim i poljoprivrednim istrazivanjima relativno ¢esto
je prisutna situacija da povecavanje broja statistickih jedinaca posmatranja u uzorcima
ne dovodi do smanjenja varijacije analiziranog svojstva. Konacno, ako u uzorcima
imamo kritican broj statistickih jedinica posmatranja Q, i ako je varijacija analiziranog
svojstva y iznad dozvoljene varijacije za argumentaciju centralne tendencije, onda je
jasno da u uzorku imamo pojavu podskupova sa indikativnim razlikama u ispoljavanju
svojstva y. Model ove analize dat je u uzorcima C i D, tabela 4 1 5.

Tab. 4. Uzorak C sa slede¢im utvrdenim vrednostima y (n = 30)
Sample C with the following established values of v (n = 30)

203 | 21,6 | 16,7 [ 239 | 146 | 173 | 169 | 07 | 21,1 | 393

162 | 13 | 156 | 232 | 83 | 426 | 191 | 1,1 | 162 | 16,6
189 | 09 | 123 | 465 | 162 | 187 | 183 | 159 & 352 3273

Tab. 5. Uzorak D sa slede¢im utvrdenim vrednostima y (n = 30)
Sample D with the following established values of w (n = 30)

268 | 242 | 21,7 [ 292 | 21,1 [ 269 | 286 | 05 | 173 | 52,6

298 | 09 | 192 | 22,6 | 10,1 | 454 [ 297 | 12 | 19,7 | 2872
261 13 | 223 485 | 23,8 | 262 | 225 213 | 496 | 517
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Sl. 1. Graficki prikaz distribucije uzoraka Ci D.
Graphical illustration of samples C and D distributions

U tabelama 4 i 5 vidimo da sve statisticke jedinice posmatranja Q imaju
definisano svojstvo , a njihove prose¢ne vrednosti sa pripadaju¢im statistiCkim
pokazateljima dati su u tabeli 6.

Tab. 6. Prosec¢na produkcija v, statistickih jedinica Q, u uzorcima C i D
Average production of y,statistical units Q, in samples C and D

Uzorak C / Sample C Uzorak D / Sample D
X =1892kg X =2496kg
0.=11388 0.=14210
V., =60,18% V. =5692%
S.=2,079 S.=2,594

Iz tabele 6. vidimo da oba uzorka imaju visoke koeficijente varijacije (60,18 %
i 56,92 %) $to znaci da izraCunate aritmetiCke sredine ne predstavljaju centralne
tendencije ovih uzoraka, odnosno, da je u posmatranim skupovima prisutno dejstvo
eksperimentalno neopazenih faktora. Uzorci sa utvrdenim varijacijama ne argumentuju
centralne tendencije, §to u kona¢nom ima za posledicu da na osnovu istih nije moguée
izvesti ni testiranja znacajnosti postavljenih hipoteza. U datom primeru razlika izmedu

uzoraka C i D (AX, , =6,04kg) statisticki je sluajna (ty 3 =1817%) iako se iz
C D
iskustva zna da je ova razlika indikativna sa aspekta opste produktivnosti svojstva .

Ako pretpostavimo da se u posmatranom kona¢nom i prebrojivom skupu,
odnosno, uzorku, visoke varijacije javljaju kao posledica dejstva eksperimentalno
neopazenih faktora, onda mozemo i da pretpostavimo da ukupni efekat ovih faktora
ima za posledicu grupisanje statistickih jedinica posmatranja Q u podskupove sa
razli¢itim centralnim tendencijama ispoljavanja svojstva y. Sada se otvara pitanje
analitiCkog pristupa u stratifikaciji ovakvog skupa ili uzoraka na podskupove sa
argumentovanim centralnim tendencijama.
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Matematicko—statisticki metod determinisanja podskupova u kona¢nim i
prebrojivim skupovima, odnosno, uzorcima, mora se bazirati na odredivanju intervala
varijacije kojim se uredena statisticka serija segmentira na podskupove saglasno
dozvoljenim varijacijama za argumentaciju centralne tendencije. Odredivanje intervala
varijacije mora se zasnivati na proceni standardne devijacije, odnosno, proceni one
standardne devijacije koja bi se izraCunala na osnovu statistickih jedinica koje se
grupisu oko aritmeticke sredine sa zadanom varijacijom, a zatim i njenim stavljanjem u
odnos sa utvrdenom aritmetickom sredinom, tj. X + 30, . Za izraunatu aritmeti¢ku

sredinu iz date serije moguce je izvesti ovu matematizaciju preko unapred odredenog
o

X .

koeficijenta varijacije. Npr. ako je Vk =25 % = 25= T 100. Dakle kako nam je

X poznato, interval varijacije, koji sada mozemo zvati i interval homogenizacije (//)
u kome treba da se nalaze vrednosti statistickih jedinca, date uredenje statisticke serije,

koje variraju oko X sa varijacijom od 25 % nalaziée se u intervalu X £0,75- X .
Takode, za varijaciju od 20 % interval homogenizacije je X +0,6- X , za varijaciju od
15 % interval homogenizacije je X +0,45-X, a za varijaciju od 10 % interval

homogenizacije je X +0,3- X .

Proverimo izvedenu matematizaciju na uzorku C: X+ 0,6-1892 = Ih: 7,56 — 30,27.

07 09 | 1,1 13 83 | 123 146 . 156 . 159 | 162
162 162 166 167 169 173 183 187 189 19,1
203 | 21,1 | 21,6 | 232 | 239 | 323 | 352 393 @ 426 @ 465

Pregledom apsolutnih vrednosti u ovako podeljenom uzorku vidimo tri
podskupa podataka. Centralne tendencije ovih podskupova prikazane su u tabeli 7.

Tab. 7. Centralne tendencije svojstva v, kod statistickih jedinica Q u podskupovima

uzorka C.

Central tendencies of characteristic y, of statistical units Q, in the subsets of

sample C
Podskup niske produkeije y | Podskup prosecne produkcije y | Podskup visoke produkcije y
Subset of low production v || Subset of average production y || Subset of high production y

n=4 n=21 n=>5

X =100kg X =17,51kg X=3918kg

o,.=0,258 o, =3,541 o, =5,667

V, =2582% V., =2021% V., =14,46%

Sy =0,129 S, =0,773 S, =2,534

Primenom iste matematizacije na uzorku D, dobijaju se takode tri podskupa
podataka ¢ije su centralne tendencije prikazane u tabeli 8.
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Tab. 8. Centralne tendencije svojstva v, kod statistickih jedinica Q u podskupovima

uzorka D.
Central tendencies of characteristic y, of statistical units Q, in the subsets of
sample D
Podskup niske produkcije ¢ Podskup prosecne produkcije v Podskup visoke produkcije ¢
Subset of low production y Subset of average production y Subset of high production y
n=4 n=21 n=>5
X =0975kg X =23,68kg X =49,56 kg
o.=0,359 o.=4.812 o, =2,839
V., =36,86% V,=20,32% V. =573%
S_=0,179 S_=1,050 S =1270

Ako sada testiramo znacajnost razlika centralnih tendencija svojstva vy, kod
istovrsnih statistickih jedinica Q u podskupovima uzoraka C i D, dolazimo do sledecih
zakljucaka:

Podskupovi uzoraka C i D

— "
Subsets of samples C and D AXc p (ke) Ye-¥p
Podskup niske produkcije y nz
Subset of low production y 0,025 0,113
Podskup prosecne produkcije y 6.170 4.730%
Subset of average production y ’ ’
Podskup visoke produkcije v sk
Subset of high production w 10,38 3,662

U kona¢noj matematazaciji uzoraka C i D vidimo da statisti¢ka analiza ova
dva uzorka za sve eksperimentalno utvrdene vrednosti y (n = 30), prikazana u tabeli 6.
daje sasvim pogresan zakljucak, odnosno, pri ispoljenim ukupnim varijacijama ve¢im
od 30 % nije moguée argumentovati centralnu tendenciju u oba ova skupa podataka.
Medutim, razdvajanjem vrednosti obelezja u podskupove sa unapred zadatom
varijacijom podataka oko izracunate aritmeticke sredine mozemo zakljuciti sledece:
= U posmatranim uzorcima evidentirana su tri podskupa sa argumentovanim
centralnim tendencijama;
= cksperimentalna i logicko—matematicka analiza strukture ovih podskupova
treba da da odgovor o uzrocima ovakvog grupisanja analiziranih statistickih
jedinica posmatranja;
= centralne tendencije podskupova prosecne produkcije y 1 podskupova visoke
produkcije y izmedu uzoraka C i D statisti¢ki je visoko znacajna.

Ovako protumaceni rezultati istrazivanja mogu da pruze realniju
argumentaciju odnosa u posmatranim skupovima, ali i da otvore nova relevantna
pitanja za dalja istrazivanja.
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Neophodno je naglasiti da grupisanje statistickih jedinica posmatranja u
podskupove nuzno namece i pitanje diskusije izdvojenih podskupova. Naime, u praksi
je prisutan i takav pristup, da se u slucaju visokih varijacija u uzorcima sukcesivno
uklanjaju najmanje i najvece vrednosti $to je neprihvatljivo jer se u konacnom dobija
pogresan rezultat. Procenu intervala homogenizacije u okviru koga se grupisu vrednosti
obeleZja saglasno centralnim tendencijama, treba izvesti na viSe nivoa homogenizacije
(0,3; 0,45; 0,60; 0,75) kako bi se §to bolje odredila granica podskupova. Na ovaj nacin
odredeni podskupovi moraju se posebno argumentovati, ali i utvrditi njiva struktura u
uzorku, odnosno u osnovnom skupu.

Na sledecem statistickom skupu modeliran je primer homogenizacije
statistickih jedinica posmatranja u podskupove kod uzoraka sa varijacijama na granici
argumentacije centralne tendencije, uzorak E, tabela 9.

Tab. 9. Uzorak E sa slede¢im utvrdenim vrednostima y (n = 35)
Sample E with following values y (n = 35)

6,0 6,3 7.8 7.9 8,5 10,5 11,0
11,6 12,3 12,6 15,4 17,3 18,4 18,6
18,8 18,8 18,9 20,2 20,6 21,2 21,7
21,8 22,0 223 223 22,6 23,1 23,1
24,0 24,0 24,3 24,6 24,7 24,9 25,0
10,07
Uzorak E o
8,07 —

6,01

4,01

2,04

00 100 150 200 250 300

Sl. 2. Graficki prikaz distribucije uzorka E.
Graphical illustration of sample E distribution

Statisticki parametri uzorka E: X =18,09; 0, =6,106; V, =33,75%i
S, =1,032. Evidentno je da varijacija od 33,75 % ne argumentuje centralnu

tendenciju uzorka E.
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U cilju analize moguéeg prisustva podskupova u uzorku E, izvedena je
homogenizacija na nivou varijacije od 20 % (X £0,6- X )i 15 % (X *£0,45- X):

Interval homogenizacije: Interval homogenizacije:
Interval of homogenization Interval of homogenization
X+0,6-X X1045 X

1h:7,8-25,0 1h: 10,5 -25,0

n=33 n=30

X =18381 X=19_88

o,.=5492 o, =4,487

V. =29,19% V., =22,56%
§.=0,956 S, =0.819

Rezultati homogenizacije na nivou X £0,6- X , pokazuju da je neophodno
iskljuciti prve dve vrednosti obelezja iz serije (6,0 i 6,3), kako bi se centralna
tendencija argumentovala na nivou Vk <30 %, tj. Vk =29,19 % . Medutim, jasno je da
ove dve iskljuene vrednosti ne dokazuju prisustvo podskupova u uzorku E. Zato je
uradena homogenizacija na nivou X +0,45-X, i ovaj interval homogenizacije sada
pokazuje da prvih pet vrednosti y u uzorku E (6,0; 6,3; 7.8; 7,9 i 8,5) predstavlja
podskup niskog ispoljavanja svojstva y, u odnosu na argumentovanu centralnu
tendenciju prosecnog ispoljavanja svojstva .

Diskusija dobijenih rezultata analize prose¢ne vrednosti svojstva y u uzorku E,
izvodi se na slede¢i nacin:
* Analizirano svojstvo y kod statisti¢kih jedinica Q u uzorku E pojavljuje se u dva
podskupa: 1) statisticke jedinice Q sa niskim ispoljavanjem svojstva y (
X =7,3%£0,49 ,Vk = 1491 %), i 2) statisticke jedinice Q sa oCekivanim
ispoljavanjem svojstva y (X =19,88+0,82 ,Vk = 22,56 %);
= Podskup statisti¢kih jedinica Q sa niskim proseénim sadrzajem y (X =7,3) u
uzorku E ¢ini 14,28 % statistickih jedinica Q.

Testiranjem znacajnosti razlike aritmetickih sredina uzorka E izmedu izracunate
i korigovanih sredina, ispoljena razlika je statisticki slucajna. Dakle, u uzorku E, 85,71
% statistickih jedinica posmatranja ) ima vrednost ispitivanog svojstva y na nivou
ocekivanog, odnosno centralna tendencija argumentovano predstavlja prose¢an sadrzaj
y. Takode, izdvajanje podskupa statistickih jedinica Q sa niskim sadrzajem svojstva vy,
nije uticalo na znacajnu promenu prosecne vrednosti ocekivanog sadrzaja y u
argumentaciji centralne tendencije, ali je otvorilo pitanje naknadnog istraZivanja uzroka
Za ovU pojavu.

628 Agroznanje, vol. 14, br.4. 2013, 617-630



Zakljucak

Zamka analitickog posmatranja aritmeticke sredine u domenu deskriptivne ili
inferencijalne statistike stoji u definiciji njene reprezentativnosti. Predlozeni metod
analize deskriptivnih podataka pomocu koeficijenta varijacije i stratifikacije intervalom
homogenizacije, omogucéuje izdvajanje homogenih poskupova u uzorcima, odnosno,
adekvatnu argumentaciju centralnih tendencija u onim statistickim skupovima gde je
varijabilitet podataka iznad dozvoljene varijacije za argumentaciju centralne
tendencije. Uz prilagodenost primenjenim poljoprivrednim istrazivanjima predlozena
matematicko-logicka utemeljenost opisanog metoda predstavlja njegovu glavnu
prednost u odnosu na graficke i druge sli¢ne rasprostranjene metode. Preciznom
deskriptivnom statistikom, u biometrickom smislu, dolazimo do ispravno procenjenih
parametara i preciznih biometri¢kih zakljucaka. Zamke koje su predstavljene u ovom
radu tiu se pre svega preciznosti deskriptivne statistike kako se mora shvatiti u
biometrici. Tacno izraCunata deskriptivna statistika predstavlja samo polaznu osnovu
za precizan biometricki pristup. Tacno izracunate mere deskriptivne statistike
neispitane dodatnim biometrickim metodama predstavljaju sumnjivu i ¢esto neta¢nu
osnovu za donoSenje zakljuaka i inferencijalnu statistiku uopste, te stoga i jesu
nazvane zamkama. Metoda opisana u ovom radu predstavlja jednu dodatnu
jednostavnu matematicko-logicku alatku i algoritam za izbegavanje tih zamki u
primenjenim poljoprivrednim i bioloSkim istraZivanjima.
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Abstract

Descriptive statistics observes a data set as the given set, i.e. final and countable
statistical set and interprets it in that manner, while on the other hand inferential statistics as
a first step in the analytical approach, in accordance with the research aim, has to define
elementary determinations of the basic set (term, space and time) and then also samples
related to the planned research, i.e. their representativeness in assessing the parameters of
the basic set. Furthermore, in the inferential statistics the choice of the logical-mathematical
argumentation in the assessment of parameters of the basic set has to determine also how
large is the error the conclusions will be exposed to on the basis of which the probability of
the defined hypothesis is assessed for the basic set. Hence while descriptive statistics
establishes the present state in the given final and countable data set, the inferential
statistics on the basis of experimental, instrumental and logical-mathematical methods
analyses variations of data in the samples and assesses the explained, unexplained and
allowed variations of observed characteristic, as a measure of occurrence probability for the
observed character in the given set. Consequently, in the descriptive statistics used is the
mathematical arithmetic mean, while in the inferential statistics arithmetic mean actually
represents central tendency as a reliable probability for occurrence or exhibit of the
observed characteristic in the basic set. Therefore, in the inferential statistics the
representativeness of the samples is in reality the representativeness of the central
tendencies of the samples, which is supported with argument of allowable variations of the
observed values of the characteristic, i.e. allowable relative variability interval
(5%<CV<30%). Namely, samples where the coefficient of variation are lower that 5% "are
too good" (are related to the set of same statistical units), and samples with coefficient of
variation larger than 30% have to be decomposed into subsamples with allowable
variability for the central tendency and basic assumption for the analysis of the structure of
the subsets of the observed characteristic in the basic set. In this paper elaborated is the
issue of biometrical analysis of samples with unallowable relative variability of data in
argumentation of the central tendency.

Key words: samples, central tendency, interval of homogenization, biometry
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Abstract

Growing field pea for grain and forage is an integral part of the livestock
development strategy, due to its importance as a good source of protein in improving
milk and meat production. This is of particular relevance to livestock producers in
Central Serbia who experience problems in alfalfa production on acidic soils. As a
legume, field pea also plays a valuable role in crop rotations. More recently, field pea
has been used as an important crop in organic and sustainable farming systems. Under
non-irrigated conditions, grain yield of spring pea cvs. ‘NS-Junior’ and ‘Javor’ was
evaluated in 2011 and 2012 on an acidic soil receiving amendment applications. A field
trial was established in Cagak (43°54'39.06" N, 20°19'10.21" E, 246 m a.s.l) on an
alluvial soil acid in reaction (pHupo 4.8). The experimental field was fertilized with 300 kg
ha'! NisP1sKys. The treatments used included an unfertilized control and liming at 3t ha!
and 6t ha. The experiment was laid out in a completely randomized block design with four
replications. Plot size was 5m” (1x5m). In both years, the average grain yield of cv. ‘NS-
Javor’ was significantly higher than in cv. ‘Junior’. No significant differences were
observed between the control and the lime treatments. Grain yield in both years was
significantly below the genetic potential of the cultivars tested, mostly due to deficient
rainfall and severe soil and air drought conditions.

Key words: pea, grain, lime, yield
Introduction
Growing field pea for grain and forage is an integral part of the livestock
development strategy, due to its importance as a good source of protein in improving
milk and meat production. This is of particular relevance to livestock producers in

Central Serbia who experience problems in alfalfa production on acidic soils. Along
with common vetch, field pea is the main annual forage legume grown in Serbia
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(Mihajlovi¢ et al., 2004). A major goal of annual forage legume selection programs is
to create cultivars adapted to a range of agroenvironmental conditions (Mihajlovi¢ and
Miki¢, 2010).

A distinct advantage of field pea over soybean is the use of its grain without
prior heat treatment. All feed pea cultivars developed in Novi Sad are characterized by
a low or very low trypsin inhibitor content, which is in accordance with current
European Union regulations (Miki¢ et al., 2009). As a legume, field pea also plays a
valuable role in crop rotations for purposes of soil fertility regeneration through a
symbiotic relationship with nitrogen-fixing bacteria (Stoddard et al., 2009). The
frequent occurrence of arid years in dryland farming requires the use of appropriate
crop rotations, along with other cultural practices, in an attempt to reduce the adverse
effect of water deficiency in the growing season. Field pea is an important crop in
organic and sustainable farming systems as it provides forage rich in crude protein and
mineral elements (Cupina et al., 2004; Corre-Hellou & Crozat, 2005; Lauk & Lauk,
2008). Acidic soils necessitate amendments to improve soil productivity (Dugalic,
1997; Bro¢i¢, 1997; Bokan i1 sar., 2000; Boskovi¢ Rakocevi¢, 2003; Boskovic¢
Rakocevi¢ and Bokan, 2005, Bokan et al., 2010).

Materials and methods

A field trial was established in Cagak (43°54'39.06" N, 20°19'10.21" E, 246 m
a.s.l.) on an alluvial soil acid in reaction (pHyp0 4.8), containing 3.18% organic matter, 0%
CaCQ;, 22.08 mg P,05 and 30.0 mg K,O 100 g'1 soil. The experimental field was fertilized
with 300 kg ha” NjsP;sK;s. The trial included an unfertilized control and treatments with 3t
ha™ and 6t ha™ lime worked into the soil through secondary tillage using a disk harrow. The
experiment was laid out in a completely randomized block design with four replications.
Plot size was 5m’ (1x5m). Two manual weedings were sufficient to control weeds. No
irrigation was used during the growing season.

Two spring field pea cultivars 'NS Junior' and 'NS Javor' were grown. 'NS Junior'
is of excellent quality, with a crude protein content of 25-28%. The cultivar is also intended
for combined use (green forage and grain). It is the most common field pea cultivar in
Serbia, since it produces grain yields of more than 5 t/ha under favorable conditions. 'Javor'
is produced for grain, which has an average crude protein content of 24.4%. In a three-year
VCU trial, this cultivar gave an average grain yield of 5.41 t/ha (Eri¢ et al., 2007).

Results were subjected to a two-factor analysis of variance (ANOVA) using
SPSS 4.5 software. Significant differences between treatment means were assessed by the
LSD test.

Climatic conditions
The average temperature in the experimental years was above the long-term
average (Table 1). April, June and July in both years were also warmer than average.

Total annual rainfall decreased by 222.6 mm and 120.4 mm in the first and second
years, respectively, compared to the long-term average. In the Republic of Serbia, 2011
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is best remembered for the extremely dry weather. The following year in the Cacak
region was marked by a 107.2 mm increase in rainfall and seemed to be somewhat
more favorable for the crop. However, only the rainfall during April and May promised
a favorable growing season. Total rainfall for June, July and August shows that the
year 2011 with 115.5 mm total rainfall received during this period was more favorable
in terms of natural water supply to the plants in this period, compared to the rainfall
amount of as low as 56.9 mm in 2012. In the Cadak region, August 2012 was recorded
dry, whereas September in the same year had 7.8 mm of rainfall.

Tab. 1. Monthly rainfall and temperature in Cacak in 2011 and 2012
Mesecne padavine i temperatura u Cacku u 2011. i 2012. godini

Air temperature (°C) Rainfall (mm)
Month Temperatura vazduha (°C) Padavine (mm)
Mesec Long-term Long-term
2011 2012 average 2011 2012 average
Visegodis. prosek Visegodis. prosek
January 0.7 0.5 0 18.5 99.4 44.1
February 1.2 -39 2.3 504 529 38.9
March 6.9 8.8 6.8 459 254 46.2
April 12.2 12.6 11.5 23.5 70.3 51.6
May 15.5 15.9 16.8 83.2 106.8 72.7
June 20.7 223 20.0 64.8 11.8 87.3
July 223 25.5 21.5 36.0 45.1 79.1
August 234 245 21.2 14.7 0.0 58.0
September  21.3 21.0 16.7 324 7.8 56.2
October 11.3 14.6 11.4 30.9 54.9 51.1
November 3.8 9.5 6.0 1.3 10.8 55.9
December 3.3 0.8 1.4 66.0 94.6 50.4
Mean or
toral 9 127 113 467.6 5798 690.2
Srednje ili
ukupno

Results and discussion

The average grain yield in 2011 was 2.66 t/ha (Table 2). Cultivar ‘Javor’
produced a significantly higher yield (2.78 t/ha) compared to ‘Junior’ (2.54 t/ha).

In the following experimental year, the average grain yield was 1.65 t/ha
(Table 3). ‘Javor’ was significantly superior in yield (1.93 t/ha) to ‘Junior’ (1.37 t/ha).
This finding suggests consistency with the yield potential and properties of the
cultivars tested (Eri¢ et al., 2007).
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Tab. 2. Effect of soil liming on grain yield (t ha™) of pea cultivars ‘“NS-Junior’ and
‘Javor’ in 2011

Uticaj dubrenja krecom na prinos (t ha™) sorti graska ‘NS-Junior’ i ‘Javor’ u
2011. godini

‘Junior’ ‘Javor’ x
(0] 2.55 2.84 2.7
3t 2.51 2.7 2.6
6t 2.57 2.79 2.68
X 2.54 2.78 2.66
Cultivar (A)
Kultivar 0.234
LSD 0.05 Liming (B)
Dub. krecom 0.286
AxB 0.485
X +SE 2.66 % 0.058
CV (%) 10.6

Tab. 3. Effect of soil liming on grain yield (t ha™) of pea cultivars ‘NS-Junior’ and
‘Javor’ in 2012
Uticaj dubrenja krecom na prinos (t ha']) sorti graska ‘NS-Junior’ i ‘Javor’ u
2012. godini

‘Junior’ ‘Javor’ X
(0] 1.3 1.82 1.56
3t 1.41 2.16 1.78
6t 1.4 1.81 1.61
X 1.37 1.93 1.65
Cultivar (A)
Kultivar 0.247
LSD 0.05 Liming (B)
Pub. krecom 0.303
AxB 0.428
X +SE 1.65 +0.081
CV (%) 20.6

Climatic conditions during the experimental years (Table 1) indicate that 2011
was generally more unfavorable for the crop than 2012. Nevertheless, grain yield was
higher in this less favorable year. One of the reasons was that rainfall in 2012
decreased by 53 mm in June, which is a critical period of water demand by the field
pea crop for intensive grain filling. At the same time, the soil water deficit during June
was accompanied by high mean daily air temperatures. Namely, the mean monthly
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temperature for June 2012 was 2.3°C above the long-term average, and 1.6°C higher
than in 2011. Moreover, under non-irrigated conditions, increasing grain yields require
sufficient supplies of available nutrients through fertilization to minimize the impact of
drought (Stevovic et al., 2000; Bokan et al., 2008).

Tab. 4. Analysis of variance for grain yield of pea at different lime rates in 2011 and
2012
Analiza varijanse za prinos stocnog graska pri razlicitim nivoima dubrenja
krecom u 2011. i 2012. godini

Year
Godina 2011 2012
Degrees of Sum of Sum of
Sources of
. freedom squares P value squares P value
variation . .. ..
Ievori variiaciie Stepeni Suma vrijed. P Suma vrijed. P
Fvortvaryacy slobode kvadrata kvadrata
Cultivar (A) 1 0.331 0.449 1.898 <0.001
Kultivar
Liming (B) 2 0.037 0.776 0.219 0.288
Dub. krecom
AxB 2 0.010 0.933 0.122 0.488

In both years, the use of lime as a soil amendment at the rate of 3 t/ha and 6
t/ha did not improve grain yield in field pea, compared to the control. This confirms
that field pea is tolerant of low soil pH, suggesting that this crop can be grown under
such soil conditions. Furthermore, lime produces long-term effects in improving soil
chemical properties, which did not reflect positively on grain yield in the short term.
However, the low grain yield indicates that field pea development is significantly
affected not only by soil but also by climatic factors during the growing season. As in
other annual forage legumes, rainfall distribution is an important factor in obtaining
high grain yields. Given the variable distribution of rainfall across months throughout
the experiment, stable production can be ensured through irrigation to be undertaken as
an important cultural operation.

Conclusion

In both years, a significantly higher yield was obtained in cv. ‘NS Javor’ than
in cv. ‘NS Junior’. On average, both cultivars gave higher average yields in 2011 due to
the highly deficient rainfall and high temperatures in June 2012.

Applications of lime for soil amendment purposes did not have a significant
effect on the grain yield of the cultivars tested, which confirms that field pea can be
grown on acidic soils.
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Much of the increase in grain yield of this annual forage legume under similar
growing conditions is expected to come from irrigation, as well as from fertilization
based on soil tests and crop nutrient requirements. In the long term, improvement of
acidic soils is part of the agricultural development strategy that should be consistently
implemented under appropriate organic fertilizer and lime treatments.
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Sazetak

Gajenje stocnog graska u cilju dobijanja zrna i krme je deo strategije razvoja
stoCarske proizvodnje, jer kao dobar izvor proteina moze povecati produkciju mleka i
mesa. Ovo je od posebnog znaCaja za stoCare u centralnoj Srbiji, koji na kiselim
zemljiStima imaju problem sa proizvodnjom lucerke. Kao leguminozna vrsta, krmni
grasak ima i vazno mesto u plodoredu njivskih biljaka. U novije vreme grasak je
veoma vazna vrsta u sistemima organske i odrzive poljoprivrede. U uslovima bez
navodnjavanja, na zemljistu kisele reakcije uz mere popravke, analiziran je prinos zrna
jarih sorti graSka NS-Junior i Javor u 2011. i 2012. godini. Poljski ogled je zasnovan u
Cacku (43°54'39.06" N, 20°19'10.21" E, 246m a.s.l.) na aluvijalnom tipu zemljista, kisele
reakcije (pHipo 4.8). Pubrenje celokupne povrsine je obavljeno sa 300 kg ha™ NisPysKs.
Osim kontrolne, u ogledu su bile i varijante dubrene sa 3t ha™ i 6t ha™ kreca. Ogled je
postavljen po potpuno slu¢ajnom blok sistemu, u Cetri ponavljanja. PovrSina elementarne
parcele bila je 5m* (1x5m). U obe godine prose¢an prinos zrna sorte NS-Javor bio je
znacajno veci od prinosa sorte Junior. Razlike izmedu kontrole i varijanti gde je
primenjen kreé, nisu bile statisticki znacajne. U obe godine ostvareni prinos zrna, bio
je znacajno ispod genetskog potencijala gajenih sorti, §to je najve¢im delom posledica
manjka padavina i izrazite zemljiSne i vazdu$ne suse.

Kljucne reci: graSak, zrno, krec¢, prinos
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Zasnivanje travnih pojaseva u medurednom prostoru vo¢njaka
sa razli¢itim travnim smjeSama i engleskim ljuljem
uz primjenu hidrogela
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Sazetak

Istrazivanja su obavljena u 2011. i 2012. godine na dvije lokacije i to: na
oglednom polju Poljoprivrednog instituta RS i mjestu Stranjani kod Banja Luke. Na
lokaciji Stranjani ogled je postavljen u mladom zasadu kruske, a na lokaciji Delibasino
Selo u oglednom mjesovitom zasadu vise vocnih vrsta (8ljiva, kajsija, breskva). U ovim
istrazivanjima koriS¢ene su 4 namjenski kreirane travne smjese i engleski ljulj. Ogledi
su postavljeni u Cetiri ponavljanja na smede-dolinskom zemlji$tu i smonici. Na lokaciji
Delibasino Selo primjenjen je klasi¢an nacin obrade, a na lokaciji Stranjani redukovana
obrada zemljiSta. Prije sjetve na obje lokacije u zemljiste je unijet hidrogel. Tokom
dvogodisnjih istazivanja pracen je: floristicki sastav, prinos zelene i suve mase, broj
muléiranja, pokrovnost-gustina usjeva, sadrzaj vlage u zemljiStu i analiziran je satav
biljne mase prvog otkosa. Prinos zelene i suve mase u prvom otkosu 2011. godine, na
lokaciji Delibasino Selo, bio je kod svih ispitivanih varijanti vec¢i na povrSinama gdje je
primjenjen hidrogel. Na lokaciji gdje je primjenjena redukovana obrada zemljista, u
zelenoj biomasi prvog otkosa udio drugih biljnih vrste bio je veéi tokom obje godine
ispitvanja. Najbolja pokrovnost na lokaciji Delibasino Selo ostvarena je sa smjeSom
TS/1, a na lokaciji Stranjani sa smjeSom TS/4.

Kljucne rijeci: travne smjese, engleski ljulj, redukovana obrada, hidrogel,
mulciranje, pokrovnost

Uvod

Zatravljivanje medurednog prostora u voénjacima ima veliku primjenu u
savremenoj vocarskoj proizvodnji. Preporucuje se za zasade voca gde je obezbjedeno
navodnjavanje, kao i za zasade bez navodnjavanja, ukoliko je dovoljna koli¢ina i dobar
raspored padavina u toku godine. Ovaj nain odrzavanja zemljiSta u vocnjacima
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pogodan je i za vlaZznije lokalitete, posebno vlazna i glinovita zemljiSta plitkog
fizioloskog profila. U praksi se najée$¢e primenjuje odrzavanje zemljista, i to: Cista
obrada (jalovi ugar), ledina, trava-mal¢ sistem, zastiranje (mulCiranje), gajenje biljaka
za zeleni$no dubrenje, tretiranje herbicidima itd.

Gvozdenovi¢ i saradnici (1998) navode da se za zatravljivanje voénjaka
prvenstveno koriste mjeSavine sastavljene od niskorastucih trava i crvenog vijuka u
odnosu 2:1. Crveni vijuk je podesna viSegodiSnja trava za zatravljivanje povrsina kao
Sto su: sportski i rekreacioni tereni, meduredni prostori u vo¢njaku i zemlji$ta sa ve¢im
nagibom (Laki¢ i sar., 2000). Stanisavljevi¢ i saradnici (2012) navode da crveni vijuk
ima dobru pokrovnost i da je pogodan za sjetvu na nagibima radi spreCavanje erozije
zemljista. Koji¢ i saradnici (2005). smatraju da je meduredni prostor u voénjaku
najbolje odrzavati zasijavanjem travnjaka sa viSegodi$njim travama kao §to su engleski
ljulj, prava livadarka, crveni vijuk, ov¢iji vijuk i visoki vijuk. Prema Keserovi¢ i
saradnici (2008) u visoko intenzivnim zasadima, kao nacin odrZavanja zemljista,
najéeS$ce se koristi Cista obrada, a u zadnje vrijeme i zatravljivanje medurednog
prostora, pri cemu se prostor oko sadnica obraduje ili tretira herbicidima.

Kod nas se u visokointenzivnim zasadima najéeSée koristi Cista obrada, a u
zadnje vrijeme i zatravljivanje medurednog prostora uz tretiranje herbicidima u redu.

Cilj ovih istrazivanja bio je da se u agroekoloskim uslovima banjalucke regije
ispita pogodnost vise namjenski kreiranih travnih smjeSa za jeCe gaZenje i1 engleskog
ljulja, za zasnivanje travnih pojaseva u voénjaku uz primjenu hidrogela.

Materijali i metode

Istrazivanja su obavljena u 2011. i 2012. godine na dvije lokacije, i to: na
oglednom polju Poljoprivrednog instituta RS i mjestu Stranjani kod Banja Luke. Na
lokaciji Stranjani ogled je postavljen u mladom zasadu kruske, a na lokaciji DelibaSino
Selo u oglednom mjesovitom zasadu vise vo¢nih vrsta (8ljiva, kajsija, breskva). U ovim
istrazivanjima koriS¢ene su 4 namjenski kreirane travne smjese i engleski ljulj u ¢istoj
sjetvi. Dvofaktorijalni ogledi po slu¢ajnom blok sistemu postavljeni su u Cetiri
ponavljanja na smede-dolinskom zemljistu (Delibasino Selo) i smonici (Stranjani). Pri
postavljanju ogleda primjenjeni su razli¢iti nacini obrade zemljiSta za sjetvu. Na
lokaciji Delibasino Selo primjenjen je klasi¢an nadin obrade, a na lokaciji Stranjani
redukovana obrada zemljista. Prije sjetve na obje lokacije u zemljiSte je unijet hidrogel.
Hidrogel je apsorbujué¢i gel koji znacajno povecava vodni kapacitet zemljiSta. On
posjeduje sposobnost da upije 200 puta veéu koli¢inu vode od svoje tezine, a zatim je
polako otpusta u zoni korijenovog sistema biljke.

Duzina parcela na ogledu u Delibasinom Selu iznosila je 19 metara, a Sirina 3
metra, a na lokaciji Stranjani duzina parcela bila je 86 metara a Sirina 3 metra. Prilikom
postavljanja ogleda sa obje strane od reda vocaka ostavljeno je pojas od 0,5 metara koji
nije zasijan. Za sjetvu travnih pojaseva u vo¢njaku kori$¢en je engleski ljulj u ¢istoj
sjetvi i travne smjeSe navedene u tabeli 1.
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Tab. 1. Travne smjeSe za travnjake predvidene za jaCe gazenje
Grass mixtures for lawns made for havy trampling

Naziv smjesa Sastav smjesa i odnos vrsta

No. X . . ..
Name of mixture Content of mixtures and ratio of varieties

Engleski ljulj (Lolium perenne L.) 20%
l. TS/1 Maciji rep (Phleum pratense L.)  50%
Crveni vijuk (Festuca rubra L.)  30%
Engleski ljulj (Lolium perenne L.) 80%
Crveni vijuk (Festuca rubraL.)  20%
Engleski ljulj (Lolium perenne L.) 60%
3. TS/3 Prava livadarka (Poa pratensis L.) 30%
Crveni vijuk (Festuca rubraL.)  10%
Engleski ljulj (Lolium perenne L.) 80%
Maciji rep (Phleum pratense L.)  20%

2. TS/2

4. TS/4

Tokom postavljanja ogleda na lokaciji Delibasino Selo primjenjene su sledece
agrotehnicke mjere, i to: osnovna obrada zemljiSta na dubinu od 25 cm, predsjetvena
priprema zemljista (tanjiranje i frezanje), osnovno dubrenje, sjetva, drljanje lakom
drljacom i valjanje. Sjetva na ovoj lokaciji obavljena je ru¢no 21. aprila 2011. godine.
Norma sjetve iznosila je 80 kg/ha sjemena.

Meduredni prostor u zasadu vocéa na lokaciji Stranjani, bio je djelimi¢no
prekriven Sirokolisnim 1 uskolisnim korovima. Na ovoj lokaciji primjenjena je
redukovana obrada. Od agrotehni¢kih mjera primjenjeno je: dva puta tanjiranje,
osnovno dubrenje, sjetva i valjanje. Norma sjetve bila je ista kao i na lokaciji u
Delibasinom Selu.

Pri zasnivanju ogleda na obje lokacije upotrebljeno je po 400 kg/ha NPK
(15:15:15). Na obje lokacije, u svim varijantama ispitivanja primjenjen je hidrogel u
dozi od 40 g/m’. Na ogledu u Delibasinom Selu povrsina tretirana hidrogelom bila je 9
m’, a u Stranjanima je iznosila 15m? po varijanti. Prihrana KAN-om na obje lokacije
izvrSena je u dozi od 200 kg/ha, ali tek poslije koSenja prvog otkosa u kome su
dominirali korovi.

Da bi se smanjio negativan uticaj korova na zasnovani usjev, jer su oni znatno
brze rasli od usjeva i prekrili zasijanu povr$inu, izvr§eno je mul¢iranje na obje lokacije.
Nakon toga primjenjeno je azotno mineralno dubrivo KAN 27% N.

Cetiri sedmice nakon primjene mineralnog azotnog dubriva na lokaciji
Delibasino Selo izvrSeno je koSenje biomase i uzimanje uzoraka za utvrdivanje
koeficijenta sasuSenja i analizu sastava biljne mase. Posebno su koSene parcele na
kojima je koriS¢en hidrogel, kako bi se utvrdilo da li on ima utucaj na prinos s obzirom
da je cijeli period od sjetve do koSenja najve¢im dijelom bio sa malom koli¢inom
padavina.

Prinos zelene mase, u godini sjetve, utvrden je mjerenjem pokoSene mase sa
povrsine od 9m’ u svakom ponavljanju. Za utvrdivanje prinosa suve materije, koris¢en
je prosjecan uzorak zelene biomase uzet neposredno poslije svakog koSenja, a zatim
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suSen u susioniku na 60°C, u trajanju 5 sati. Takode, nakon koSenja uzimani su uzorci
zelene biomase koji su se potom u laboratoriji razdvajali po vrstama.

Na lokaciji Stranjani prvi otkos je pokosen, a zatim je u laboratoriji izvrSena
analiza sastava zelene mase. Na obje lokacije ostali otkosi su mul¢irani.

Sa povrsina ogleda na kojima je koris¢enje hidrogel i onih na kojima on nije
upotrebljen, pocetkom septembra 2011. godini uzeti su uzorci zemljiSta kako bi se
utvrdilo da li postoji razlika u sadrzaju vlage.

U obje godine ispitivanja prvi otkos je na obje lokacije iskori§éen za analizu
sastava biljne mase. Analiza biljne mase zasijanih travnih smjeSa i Cistog usjeva
engleskog ljulja vrSena je na biljne vrste iz smjeSe — Ciste sjetve i druge biljne vrste
koje nisu zasijane. Razdvajanje biljne mase na ove dvije komponente ukazuje na
sposobnost vrsta u smjesi ili Cistoj sjetvi, koje imaju razlicita indekse kompeticije, da u
datim ekoloskim uslovima potiskuju druge biljne vrste koje nisu zasijane. Na kraju
vegetacije u obje godine utvrdena je pokrovnost zemljiSta usjevom, odnosno gustina
usjeva.

Tab. 2. Padavine i srednje mjese¢ne temperature za 2011 -2012. godinu i viSegodisnji
prosjek (1961-2004.god.)
Precipitation and average monthly temperature for 2011-2012 and perennial
average (1961-2004)

) i Padavine (I/m?) Temperature("C)
I\Agjesehm Pricitipation (I/m’) Temperatures ("C)
onths 2011 2012 1961- 2011 2012 | 1961-2004
I 51,6 68,2 71,3 1,9 2,0 -0,2
1 29,3 68,4 62,9 1,7 2.8 2,0
111 34,2 5,0 71,5 7,1 9,3 6,5
v 37,7 102,9 90,9 13,6 12,7 10,9
\% 62,6 167,9 95,4 16,0 16,1 15,9
VI 37,0 69,8 111,6 21,2 23,0 19,4
VII 112,7 532 94,5 23,1 252 20,9
VIII 8,9 1,8 82,8 23,7 24,4 20,6
IX 26,3 92,0 94,3 20,2 18,9 16,1
X 62,1 87,6 80,5 11,0 12,5 11,1
XI 5,1 78,4 98,2 3,1 9,9 6,1
XII 120,7 146,3 89,3 3.9 13 1,2
Suma IV-IX 285,2 487,6 569,5
OodSmja | se32 | 9415 | 1047.0
Prosjek IV-IX 19,5 20,0 17,3
GodiSnji 12,2 12,7 10,9
prosjek
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Vremenski uslovi

U toku izvodenja ogleda, pracene su padavine i temperature, a za tu svrhu
koris¢eni su podaci Hidrometeoroloske stanice Banja Luka (Tab. 2).

Ukupna koli¢ina padavina u vegetacionom periodu (IV-IX) za period 1961-
2004. godine bila je veéa u odnosu na godine istrazivanja (569,5 I/m?). U vegetacionom
periodu 2011. godine, izrazito susne, palo je 282,5 I/m” §to je za 287,0 I/m” padavina
manje u odnosu na viSegodisnji prosjek. Takode, za isti period 2012. godine palo je
81,9 I/m” manje padavina u odnosu na visegodisnju prosjeénu sumu za isto razdoblje.
Prosje¢ne temperature vazduha u obje godine u kojima su radena istrazivanja su vise u
odnosu na visegodisnji prosjek. U odnosu na viSegodisnji prosjek, 2011. godine srednja
mjesena temperatura vazduha tokom vegetacije bila je veéa za 2,2 °C, a 2012. godine
za 2,7 °C. Manja koli¢ina padavina i viSe temeperature su karakeristika vremenskih
uslova u 2011.12012. godini, §to je utacalo na rezulatate istrazivanja.

Rezultati rada

Na obje lokacije nicanje zasijanog engleskog ljulja trajalo je 17 dana, dok je
period nicanja smjeSa bio 19 dana od dana sjetve. Nesto sporije nicanje na obje lokacije
konstatovano je kod smjese jedan. Uporedo sa nicanjem engleskog ljulja i smjeSa
pocelo je i nicanje korova.

Na oglednim poljima dominirala je ambrozija (Ambrosia artemisiifolia), a
utvrdeno je i znacajno prisustvo sledec¢ih korovskih biljaka: poljski osjak (Cirsium
arvense), njivski vijusac (Poligonum convolvulus), pjegasti dvornik (Poligonum
persicaria L.), poljski jarmen (Anthemis arvensis), obi¢ni dragusac (Senecio vulgaris),
pirika (Agropiron repens), obi¢ni §tir (Amarantus retroflexus), br§ljanasta Cestoslavica
(Veronica hederifolia), poljski rastavi¢ (Equisetun arvensis), mrtva kopriva (Lamium
purpureum), bulka (Papaver rhoeas), obicni §tavelj (Rumex crispus) obi¢na pepeljuga
(Chenopodium album), mljeCika (Euphorbia ciparissias) 1 zabnjak ljuti¢ (Ranunculus
acer). Ostale korovske vrste su bile u zanemarljivom broju.

Rezultati prinosa zelene i suve mase prvog otkosa na lokaciji Delibasino Selo
sa parcela na kojim je primjenjen hidrogel i parcela bez njega prikazai su u tabelama 3.
i4.

Prinos zelene mase na povrSinama gdje nije primjenjen hidrogel bio je od 4,3
t’/ha (smjesa TS/4) do 5,2 t/ha (smjesa TS/1). Na povrSinama gdje je primjenjen
hidrogel prinosi zelene mase bili su visi, a kretali su se od 5,1 t/ha (engleski ljulj) do
7,6 t/ha (smjesa TS/1).

Analiza varijanse ostvarenog prinosa zelene mase prvog otkosa na lokaciji
Delibasino Selo ukazuje da ne postoje statisticki znacajne razlike izmedu ispitivanih
travnih smjesa i engleskog ljulja. Statististicki visoko znacajne razlike utvrdene su u
prinosu zelene mase izmedu tretmana bez hidrogela i tretmana sa hidrogelom.

Iz rezultata prikazanih u tabelama 3 i 4. moZe se uociti da je hidrogel povoljno uticao
na prinos zelene i suve mase u svim varijantama ispitivanja.
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Tab. 3. Prinos zelene mase iz prvog otkosa u 2011. godini na lokaciji Delibasino Selo
Green mass yield from first swath in 2011 in location DelibasSino Selo

Prinos zelene mase (t/ha)

Smjesa/vrsta (A) Green mass yield (t/ha)
Mixture/variety (A) Bez hidrogela (B,) Sa hidrogelom (B,)
Without hydrogel (B;) With hydrogel (B,)
TS/1 52 7,6
TS/2 4,6 6,5
TS/3 4,9 5,7
TS/4 43 5,2
Engl‘eski ljulj 438 5.1
perennial ryegrass
Faktori/factors A B AB
ANOVA - F izra./calcul. 1,8 8,3173%* 0,8
LSD 0.05 1,4 0,9 2,0
0.01 1,9 1,2 2,7

Tab. 4. Prinos suve mase prvog otkosa u 2011. godini na lokaciji Delibasino Selo
Dry mass yield of first swath in 2011 in location Delibasino Selo

Prinos suve mase (t/ha)
Smjesa/vrsta (A) Dry mass yield (t/ha)
Mixture/varieties (A) Bez hidrogela (B;) Bez hidrogela (B,)
Without hydrogel (B,) With hydrogel (B,)
TS/1 0,76 1,10
TS/2 0,79 1,07
TS/3 0,81 0,99
TS/4 0,72 0,83
Engl.eski ljulj 1.19 135
perennial ryegrass
Faktori/factors A B AB
ANOVA - F izra./calcul. 4,4%* 7,6957** 0,3
LSD 0.05 0,25 0,18 0,36
0.01 0,34 0,22 0,49

Najveci prinosi suve materije na parcelama bez hidrogela i parcelama sa
hidrogelom ostvaren je sa engleskim ljuljem (1,19 t/ha i 1,35 t/ha). Analiza varijanse
prinosa suve materije pokazuje da postoje statisti¢ki visoko znacajne razlike izmedu
ispitivanih smjesa.

Takode, postoje i statisticki visoko znacajne razlike u prinosu suve materije
izmedu tretmana na kojima je primjenjen hidrogel i tretmana bez hidrogela.

Analiza biljne mase zasijanih smjesa i Cistog usjeva engleskog ljulja uradena
je iz prvog otkosa u obje godine i na obje lokacije, a rezultati su prikazanai u tabeli 5.
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Tab. 5. Analiza biljne mase zasijanih travnih smjesa i ¢istog usjeva engleskog ljulj iz
prvog otkosa
Analysis of plant mass of sawn grass mixtures and pure crop of perennial
ryegrass from firsth swath

. Druge biljne vrste
. Smjesa/ Biljne vrste iz smjese (%) (%)
LOkaC.IJa Yrsta Mixture plant varieties (%) Other plant varieties
Location Mixture/ 0
) (%)
vartely o011 | 2012 X 2011 | 2012 X
TS/1 93,00 92,88 92,94 7,00 7,12 7,06
TS/2 94,60 93,25 93,93 5,40 6,75 6,08
TS/3 90,70 90,50 90,60 9,30 9,50 9,40
Delibasino TS/4 96,00 | 92,38 | 94,19 4,00 7,62 5,81
Selo Engleski
ljulj
. 91,30 98,15 94,72 8,70 1,85 5,28
perennial
ryegrass
TS/1 76,90 89,45 83,18 23,10 10,87 16,99
TS/2 80,80 91,05 85,93 19,20 8,95 14,08
TS/3 77,50 84,44 80,97 22,50 15,56 19,03
Stranjani TS/4 88,40 89,86 89,13 11,60 10,14 10,87
Engleski
Ljulj
. 86,40 90,06 88,23 13,60 9,94 11,77
perennial
ryegrass

Na lokaciji Stranjani gdje je primjenjena redukovana obrada zemljista,
analizom zelene mase travnih smjesa i1 Cistog usjeva engleskog ljulj utvrdeno je
prisustvo drugih biljnih vrsta koje nisu zasijane u znatno vefem procentu u svim
ispitivanim varijantama, nago na lokaciji DelibaSino Selo. Najveca zastupljenost drugih
biljnih vrsta na lokaciji Delibasino Selo bilo je u smjesi TS/3 tokom obje godine. Na
lokaciji Stranjani najveée prisustvo drugih biljnih vrsta utvrdeno je 2011. godine u
zelenoj masi smjese TS/1 (23,10%). Prosjecna zastupljenost drugih biljnih vrsta na
lokaciji Delibasino Selo bilo je od 5,28% do 9,40 %, a na lokaciji Stranjani od 10,87%
do 19,03%.

Poslije skidanja prvog otkosa u 2011. godini na obje lokacije uradena su po
dva mulciranja, a u 2012. godini poslije skidanja prvog otkosa na obje lokacije uradena
su po tri muléiranja.

Pocetkom septembra 2011. godine na obje lokacije uzeti su uzorci zemljista sa
povrsina na kojima je usjev zasnovan bez primjene hidrogela i povrsSina na kojima je on
primjenjen. Nakon toga uzorci su analizirani u laboratoriji za ispitivanje zemljista kako
bi se utvrdilo da li postoji razlika u sadrzaju vlage u zemljistu u zoni korjena trava
(Tab. 6).
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Tab. 6. Prosjecan sadrzaj vlage u zoni korjena trava
Average moisture content in area of grass root

Sadrzaj vlage (%)
Lokacija Moisture content (%)
Location Bez hidrogela Sa hidrogelom
Without hydrogel With hydrogel
Delibasino Selo 9,23 10,57
Stranjani 11,41 12,63

Na osnovu rezultata ispitivanja sadrzaja vlage u zemljiStu konstatovano je da
je prosjecan sadrzaj vlage u zoni korjena trava bio nesto veéi kod varijanti gdje je
primjenjen hidrogel u odnosu na varijante u kojima on nije bio koris¢en.

Na kraju vegetacionog perioda svake godine utvrdena je gustina usjeva,
odnosno pokrovnost za sve smjese i engleski ljulj, a rezultati su prikazani u tabelama 7
i8.

Tab.7. Pokrovnost zemljista usjevom na kraju vegetacije 2011 i 2012. godine na
lokaciji Delibasino Selo
Covering of soil with crop at the end of vegetation in 2011 and 2012 on
location Delibasino Selo

B . Pokrovnost (%)
Lo [ Covering (%)
y 2011 2012 X
TS/1 76.20 86,64 81,42
TS/2 71,76 85.41 78,59
Delibating Selo TS/3 71.48 80.69 78.45
TS/4 7453 78.00 76,27
Engleski ljulj 75,74 80.60 78.17
perennial ryegrass
Faktori/factors A B AB
ANOVA - F izra/calcul. 0.5 17.9621%* 0.2
0,05 633 4.00 8.95
LSD 0,01 8,54 5.40 12,08

Tokom obje godine ispitivanja najvecu gustinu usjeva odnosno pokrovnost
imala je smjeSa TS/1. Prosje¢na gustoéa usjeva odnosno pokrovnost na lokaciji
Delibasino Selo bila je od 78,27% (smjesa TS/4) do 81,42% (smjesa TS/1).

Analiza varijanse pokrovnosti pokazuje da izmedu ispitivanih travnih smjesa
nema statisticki znacCajnih razlika, dok izmedu godina postoje statisticki visoko
znacajne razlike u pokrovnosti zemljista usjevom.

Na lokaciji Stranjani gdje je pri zasnivanju ogleda primjenjena redukovana obrada
zemljista prosje¢na pokrovnost zemlji§ta usjevom bila je od 84,40% (TS/2) do 91,21%
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(TS/4). Na lokaciji Stranjani u 2011. godini najveéu pokrovnost imala je smjesa TS/4
(93,93%), au 2012. godini ¢isti usjev engleskog ljulja (90,65%).

Tab. 8. Pokrovnost zemljiSta usjevom na kraju vegetacije 2011 i 2012. godine na
lokaciji Stranjani
Covering of soil with crop at the end of vegetation in 2011 and 2012 in
location Stranjani

. . Pokrovnost (%)
s | sy Conu
oy 2011 2012 X
TS/ 89,71 83,80 85,16
TS/2 91,08 77,71 84,40
Steamant TS/3 89,43 81,70 85,56
tranjani
TS/4 93,93 88,50 91,21
Engleski ljulj 89,47 90,65 90,06
perennial ryegrass
Faktori/factors A B AB
ANOVA - F izra/calcul, 437 21,8967+ 3.4%
0,05 4776 3,01 6,73
L D 9 9 9 9
S 0,01 6,43 4,07 9,09

Najvecu prosjeénu pokrovnost tokom obje godine ispitivanja imala je smjesa
TS/4 (91,21%), a najmanju smjesa TS/2 (84,40%). Takode, tokom ovih ispitivanja
visoku pokrovnost zemljista imao je i usjev engleskog ljulja u ¢istoj sjetvi (90,06%).

Zaklju€ak

Na osnovu rezultata ispitivanja pet varijanti za zasnivanje travnih pojaseva u
medurednom prostoru vocnjaka, uz primjenu hidrogela, mogu se izvesti sledeéi
zakljucci:

Tokom istrazivanja, vremenski uslovi (koli¢ine i raspored padavina) u toku
vegetacionog perioda znac¢ajno su uticali na rezultate ovih istrazivanja.

Primjena agrotehnicke mjere mulciranja biljnog pokrivaca kao nacina
suzbijanja korova u zasijanim usjevima pokazala se kao vrlo efikasna.

Prinos zelene i suve mase u prvom otkosu, na lokaciji Delibasino Selo, bio je
kod svih ispitivanih varijanti veci na povrSinama gdje je primjenjen hidrogel.

Na lokaciji Stranjani, gdje je primjenjena redukovana obrada zemljista, u
zelenoj masi uceS¢e drugih biljnih vrsta bilo je u znatno veéem procentu u svim
ispitivanim varijantama, nego na lokaciji Delibasino Selo.

U drugoj godini ispitivanja udio drugih biljnih vrsta u zelenoj masi na lokaciji
Stranjani, gdje je primjenjena redukovana obrada znacajno se smanjio.

Sadrzaj vlage u zoni korijena na obje lokacije, bio je veci na varijantama gdje
je primjenjen hidrogel.
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Najvecu prosjecnu pokrovnost zemljista na lokaciji Delibasino Selo imala je
smjeSa TS/1, a na lokaciji Stranjani TS/4.
Dvogodisnji razultati ispitivanja pokazali su da se primjenom redukovane obrade
zemljiSta moZe uspjeSno vrSiti zasnivanje travnih pojaseva u medurednom prostoru
vo¢njaka uz primjenu agrotehnicke mjere muléiranja travne mase.
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Establishment of Grass Belts in Interlinear Area of Orchards
with Different Grass Mixtures and Perennial Ryegrass
with Application of Hydrogel

Zeljko Laki¢', Nenad Mali¢?, Milutin Misimovi¢'

! Agricultural Institute of Republic of Srpska — Banjaluka
’EFT Mine and thermal power station Stanari, Stanari-Doboj

Abstract

The research was performed in 2011 and 2012 in two locations: the
experimental field of Agricultural Institute of RS and Stranjani, a village near Banja
Luka. In location Stranjani the experiment was set up in a young orchard of pear, while
in the location DelibaSino Selo it was set up in an experimental mixed plantation of
fruit trees (plum, apricot, peach). Four grass mixtures and perennial ryegrass were used
for this purpose. The experiments were set in four repetitions on a brown valley soil
and vertisol. We applied a classic soil processing in Delibasino Selo and reduced soil
processing in Stranjani. Before sowing on both locations hydrogel was introduced into
soil in both locations. Floristic content, green and dry mass yield, number of mulching,
analysed content of plant mass of first swath, covering - density of crops and soil
moisture content were observed during this two-year long research. Green biomass and
dry mater yield in a first swath of 2011 in Delibasino Selo were higher in all researched
variants on surfaces where hydrogel was used. In a location where reduced soil
processing was applied, a share of other plant species in green biomass of first swath
was higher during both years of the research. The highest covering — density of crops in
Delibasino Selo location had a mixture TS/1, while on Stranjani location it was mixture
TS/4.

Key words. grass mixtures, perennial ryegrass, reduced processing, hydrogel,
mulching, covering
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YyTcTBO ayropuma

Yacomnuc "ArposHame" je HaydHO-CTPYUYHH 9aCONUC KOjU 00jaBbyje HAydHE U
CTpY4HE PazoBe, KOjU HUCY IITaMIIaHH y ApyruM dacomucuma. CakeIy, CHHOIICUCH,
MarucTapcku M JOKTOPCKH PaZoBH Ce HE CMaTpajy 00jaBJbEHUM PaZOBUMA, Y CMHUCIY
MoryhHOCTH IITaMNama y yaconucy "Arpo3Hame".

Kareropuszanuja pagoBa

"Arpo3Hame" 00jaBibyje peLeH3UpaHe paJoBe CBpcTaHe Yy cibenaehe
KaTeropyje: MNperJIeAHU pajl, OPUTHHAIHM HAaydHH paJl, HIPETXOJHO CaOMIITEHE,
U3JIarame Ha HAyYHOM WM CTPYYHOM CKYITy U CTPYYHH paf.

Ilpeeneonu pao je HajBUIIa KaTeropuja HaydyHor pana. [Tunry ux ayropu koju
uMajy HajMame JeceT MyOJMKOBAHMX HAyYHHX paJioBa ca pELEH3UjOM Y
Mel)yHapoIHMM WM HAIlMOHATHAM YacONMCHMMa M3 JOMEHAa HAyYHOI IHTama Koje
oOpahyje mpernmeaHu paj, IMTO HCTOBPEMEHO IOJApa3yMHjeBa Ja Cy OBU PajOBU
UUTHPAHU (AyTOLUTATH) Y CAMOM pPaiy.

Opueunannu Hayunu pad caapXu HeoOjaBJbeHE HAy4YHE pe3yJsiTaTe M3BOPHUX
HAYYHUX HCTPaXKUBAIbA.

Ilpemxoono caonwimerbe CajpXu HOBE HaydyHe pe3ylTaTe Koje Tpeba
IPETXOJHO 00jaBUTH.

H3znazarwe Ha HAYYHOM U CMPYYHOM CKYNY je W3BOPHH HAay4dHH U CTPYYHH
OpWIOT Heo0jaBJbeH y 300pHUIMMA, KOJH CE€ MOXKE MPUXBATUTH Kao MPETJICIHH,
HAYYHU WM CTPYYIHHU paj ca 00aBe3HOM HA3HAKOM Ha KOM CKYILY jé CAOIIITeH.

Cmpyunu pao je npuior 3HavajaH 3a CTPYKy O TEMH KOjy ayTop HHje Jocaj
00jaBHo.

AyTop mpeanaxe KaTeropujy pana, ajqd KOHAuHY OIUTYKY JOHOCH pEAaKiuja
gacomuca Ha MIPHjEJIOT PeLeH3eHATA.

[Ipunpema pagoBa 3a mITaMIaKkE

Pag moxe OWTM HamucaH Ha CPICKOM je3uKy (MUPHINMYHO M JAaTHHUYHO
IIFICMO) ¥ Ha €HIJIECKOM jE3HUKY.

Obum paooea Tpeba OWTH orpaHudeH Ha 12 crtpanuna A4 ¢opmara 3a
nperyieHu paa, a 8 ctpanuna Ay gopmara 3a ocrane kateropuje pagora. OBaj Opoj
CTpaHUIla Mojpa3yMHjeBa W cBe Tabene, rpadMKOHE, CIMKE W Jpyre MpHiore, y3
ocHOBHH (oHT Tekcta Times New Roman, Benmuunny ¢onTta 12 pt U mpopemom 1,5.
Cse MapruHe Mopajy OuTH HajMame 2,5 cm.

Texcm npecnednoz pada tpeba na canapxu mornasiba: Caxerak, YBox (ca
npenie oM nmTeparype), Juckycuja wim AHanmuza paaa, 3akibydak, Jluteparypa,
Caxxerak (IIpeBeJieH Ha CPIICKHU aKo je HAallMCaH Ha €HITIECKOM H OOPHYTO).
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Texcm opueunannoe uayunoe pama Tpeba ma campxu cieeneha moriasiba:
Caxerak, YBoJ (ca mperyieiom auteparype), Marepujan u MeTon pana, Pesynratu u
JMCKycHja, 3akibydak, Jlntepatypa, Caxerak (IpeBo).

Hacnos paoa tpeba Outh mro kpahu, mHOOpMATHBAH M THCAaH MaJUM
cnoBuMa BenwunHe 14 pt, Ge3 HarmamaBama Tekcta (bold, italic, underline), Ha
cpenuHu cTpanuie. Vcros HacioBa paja M jeIHOT MPa3HOT peja MUCaTH IyHO MMe U
npe3uMe ayropa 0e3 THTyle, BenuunHa 12 pt. Mcmox umena ayropa y QoHTy ifalic
MUCAaTH Ha3UB U MHCTUTYILM]je-OpraHu3aluje y K0joj je ayTop 3amociieH, Tpaji U 3eMJby
y K0jOj Cc€ HHCTHUTYIMja-OpraHu3alyja Hajazd. Y OBOM JHjely HHUje HOTpeOHO
HABOJIUTH Ta4HE aJIpece U MOIITaHCKe OpojeBe.

Cadicemak TIpeJICTaBJba CaXET MPHKa3 pajga Koju Tpeba aa nMa usmehy 50 u
150 pujeun, a numie ce Ha je3uky paaa. EnmemeHTn koje caxketak Tpeda ga caapiku y
KpPaTKUM IpTaMa Cy: MpeaMeT UCTPaKUBama, METOJ paia, Pe3ylTaTd paja, uieja 3a
HOBO HCTPaKUBAKE M KPaTaK 3aKJbydaK/TIpecjeK TOTIPHHOCA paja.

HaxoH caxxeTka, ca pa3MakoM O]l jeJIHOT pea ce Aajy KJbY4HE pUjedud (0 meT
YKYITHO) y cibenchem dopmaty: Keyune pujeuu: KibydHa pujed 1, KJbydHa pujed 2, ...,
KJbYYHA pHjed 5.

Hacnosu u noonacnosu pada. I'maBHU HacllOBH y pady (HACcIOBH IOTJIaBJba:
YBoa, Matepujan u MeToA paja, UT/.) ce MUY BeTudnHOM (oHTa 13 pt, HA cpenuHH
ctpanuie. Msmel)y kibydHuX pujedn U YBoJa cy JABa mpasHa pena. [lomHaciioBu y
MOTJIaBJbMMA C€ THIIY BENUYMHOM (oHTa 12 pt, mopaBHATH TpeMa JIMjEeBOj MapTHUHHU.
W3zmely HaciioBa noriasjba M TEKCTa IPETXOJHOT MOIJIaBjba OCTaBJba CE jeJaH Ipa3aH
pen. CBaku HacJIOBAIOAHACIOB M TEKCT KOjH Ta mpartu, usMmely cebe mmajy 1o jemaH
mpasaH pe.

Jlumepamypa ce muie a30y4yHMM, OJHOCHO aleleJHMM peIoM ca IyHUM
nojanumMa (ayTopu, rOAMHA, HAa3HUB, U34aBad, MjeCTO H3/1akha, CTPAHUIIE).

Abstract (npujeBo) MUCATH HA SHTJICCKOM je3HMKY aKO je paj Ha CPIICKOM, W
o0pHyTO. Abstract, Takohe, Mopa Ia camp)KH HACIOB paja, UMEHAa ayTopa, Ha3uB U
CjeIMIITE YCTAHOBE-OpraHU3aIlrje y KOjoj je ayTop 3arociieH, rpajl U 3eMJby Y KO0joj ce
HHCTUTYIHMja-OpraHu3allija Hala3W W KJbYUHE PHjeUH (cée Ha uUcmom jesuky), a y
(dopMmaTy Koju je HaBeleH paHuje. Mcnoa KJbydyHUX pHjedd HAaBECTH UMe U Ipe3uMe
ayTopa 3aJy>KEHOT 32 KOPECIIOHICHIIN]Y U HeTrOBY/IEeHY e-Mani ajpecy.

Tabene, epagurxonu u ciuxke Mopajy OWTH O3HaueHH OpojeM W Jla UMajy
onroBapajyhu Hasus (Hnp. Ta6. 1./ I'pad. 1./ Cn. 1. [Ipuka3 pe3yarata uCTpakuBarmba
y 2011. ronuau). HasuBu Tabena ce HaBoae M3HAJ Tabese ca JIMjeBUM MOpPaBHAKBEM H
JETHUM Tpa3HUM peJioM u3Melyy, TOK ce Ha3WMBH TpadHUKOHA U CIIMKA HABOJE UCIIOJ, Ha
CPEAMHY CTpaHUIIE ¥ jeJHAM Ipa3sHuM peaoM m3mel)y. Tabene, rpadukoHu U ciuKe He
cMujy W3NA3WTH U3BaH 3aJaTUX MapruHa. Y Ta0OemaMa n30jeraBaTé CyBUIIHE JTUHH]E,
0ojeme henmuja, moxeOspaBame ciioBa U ciI. ['padMkoHM M CIIMKe ce MpHKa3yjy 0e3
okBupa. CBU TEKCTyaJHH €JIEMEHTH MOpajy OUTH HaBEICHU HA CPIICKOM M EHIJIECKOM
jesuky, ca BenmurHOM (oHTa 8 pt 10 12 pt U 0OuyHuM crnoBuma. Ciuke, meme U cil.,
KOje ce Hajlase y paay, Mopajy UMaTu pe3oiylunjy oa HajMame 300 dpi, a mraky ce kao
oceOHH MPHUJIO3H, C THM Ja C€ Y CaMOM pay IMOCTaBJba CINKA Mamke PE30IyIIHje, KaKo
O ce 3HA0 HCH JKEJCHU TI0JI0KA] U TUMCH3H]C.
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Homenxnamypa u cucmem jeounuya - xopuctute MehyHapomHu cuctem
jenuuuna (SI). Ako ce MOMUY U ApYyTre jeTUHUIIE, MOJIMMO Bac J1ajTe CBOj €KBUBAJICHT
y SI. AyTopu u ypeaHHK cy 00aBEe3HH Jia IPUXBATE MMPaBIJIA KOja PETYIIUINY OHOJIOMIKY
HOMCHKJIATYpy, Kako je HaBeleHo y MelyHapogHOM KOJCKCY OOTaHHUKE
HOMeEHKJIaType, MehyHapoaHoM KoJekcy HOMEHKIAaType Oakrepuja, 1 Mehynapoaaom
KOJIEKCY 300JI0IIKE HOMEHKJIIAType.

Yaconuc '"ArposHamwe" kopuctn "llpupyuyHuk 3a o0jaBbMBam-e
AMepuyke ncuxoJionke aconujaumje'’ - (APA) cTua u ynyTcTBa 3a HMTHPame U
HaBoheme pedepenun.

Lumamu y mexcmy ce T0jaBJbyjy y 3arpaiy M cajpke Npe3nume ayTropa M
TOJIMHY W3Jlakha, 0JIBOjeHe 3ape3oM. M3a ronnHe u3gaBama ce MOXKe TI03BaTh U Ha Opoj
CTpaHHUIIe, a OH ce Takol)e 0/1Baja 3ape30M.

Ckpahenuye je HajOoobe u30jeraBaTH, OCHM omTeno3Hatux. CBaky
ckpaheHHIly je, MPUINKOM TPBOT HaBohema, MOTpeOHO 00jacHHUTH, Tj. HABECTH ITyHH
Ha3uB. Ckpahenuiie y Tabenama, rpadiKOHAMA M Ha CITUKaMa je moTpeOHO 00jacHUTH.

@ycnome Tpeba uz0jeraBaTH M KOPUCTUTH HMX cCaMmMoO y cilydajy JAa je
HEOITXOHO JI0IaTHO 00jallIiberhe 32 HEKH 1O TeKCTa.

Hanomene ce HaBome Ha Kpajy panma, W3a IOTNIaBjba 3aKJbydyaKk W OOMYHO
calipke 3a0HMIbEIIKE O TOAPIIIY UCTPAKUBAKY, IPOjEeKTUMA, U CIL.

Jlumepamypa ce Tonucyje Ha Kpajy paja U Mopa Jia CaZp>kKu CBE M3BOPE KOjH
cy xopumhenr y paxy. Y NONHC JHUTEpaType c€ HE YHOCE IEPCOHAIHU JOKYMEHTH,
mICcMa, MEMOPaHAYMH U He(opMalIHa eNeKTPOHCKA KoMyHuKanuja. HaBoheme nMena
rpaja y KoM je Jjesio U3AaTo Ce M30CTaBJba YKOJIMKO je UMe Tpajia CaapKaHO y HAa3UBY
u3naBada (Hmp. YHuBep3uter y bamoj Jlynm). [lommc nureparype ce u3BOAU
a30y4YHMM, OCHOCHO a0elleIHUM PeIOCIIMjeIoM y 3aBHCHOCTH OJ je3UKa M IHCMa Ha
KOM je paJ HamucaH. YKOJUKO HAaBOJMMO BHIIE PazoBa OJ HCTOT ayTopa, MPBO Ce
HABOJIE paHHje M3JATH PAJIOBH, a 3aTHM HOBHjU. Pedepenie jeaHor ayropa koje cy
00jaBJbEHE Yy UCTOj TOAWHU Tpeba mucaTH abeleHUM PeaoM MpeMa HaclIOBHMA, HIIP.,
(1995a), (19956). Ykonuko paja HeMa ayTopa, HACIOB Jjelia HIM HHCTUTYIUja 3ay3uMa
MjecTto aytopa. llo3uBame Ha CeKyHAapHy JuTepaTypy Tpeba wusbjeraBatu u
KOPUCTUTH caMO 3a HM3BOpEe KOjH HUCY IOCTYIHH Ha YOOMYajeHW HAYWH TN HUCY
JOCTYIIHH Ha HEKOM OJ YOOHYajeHuX CBjETCKHUX je3uKa. Y CIHCKY pedepeHI HABOIH
Ce caMO CeKyHIapHH U3BOP.

[Tpumjepu nuTHpama U3BOpa y TEKCTY
1 HaBOhemwa U3BOpa y MOMKCY JIUTEpaType

OBu npUMjepH UMajy 3a IHJb J]a ayTOPy MPYXKe MpeTiell CUCTeMa [TUTHpamba 1
HaBolema N3BOPA KOjH ce IpuMjemyje y yaconucy. [Ipumjepu cy natu y Tabenu 1.

CBe pajgoBe HAKOH TpHjeMa Iperjiefajy TIaBHM U TEXHUYKH YpPEAHUK H,
YKOJIMKO 3a TO TOCTOjU MoTpeda, Bpahajy WX ayropuma Ha KOpekiujy. PamoBu koju
HIICY MIPHUIIPEMJBCHH TIpeMa YITyTCTBY 3a ayTope Hehie OWTH y3eTH y Aajbe pa3Marpame.
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HakoH wmcmpaBku TIIaBHH YpeOHUK IIajke pPaJoBE HA PEICH3Wjy, a IO 3aBpPIICHO]
peleH3uju, ako uMa oApeheHux mpumjendu U CyrecTuja peleH3eHaTa, pajioBU Cce
Bpahajy ayropuma Ha ucnpaBky. HakoH ypaljeHux ucmpaBKy paj ce MOHOBO IIajbe Ha
penen3ujy. CBaku paj mpojas Kpo3 JBHje aHOHUMHE pPeleH3H]e.

PagoBu ce goctaBibajy y €NEKTPOHCKO] BEp3Wju Ha HMEJI  ajapecy:
agroznanje@gmail.com wnu nytem nomte Ha CD-y wmun USB-y, Ha aapecy
ITossonipuBpenHor (akynrera, YHuBep3uteta y bamoj Jlymm ca HazHakom: 3a
peoakyujy yaconuca "Aeposnare”. PaioBu ce A0OCTaBJbajy Kao OTBOPEHH JOKYMEHT
cauuweH y Microsoft Word-y (B. 97-2003 wnm B. 2007), y dpopmaty koju je nmat y
YnyTcTBYy ayTopuMa u y npenBuljeHoM poky. PamoBu Koju He CTHUTHY A0 npeaBuleHor
naTyma Hehe OUTH IIpeaTH Ha PElCH3H]Y.

Csu panosu no6ujajy YK knacuduxammnonu 6poj u DOI 6poj.

CBH paJIoBH TOUIHjEXKY JE3UYHO] JICKTYPH U TEXHUYKO] KOPEKTYpH, TE TIPaBy
TEXHUYKOT YpeIHNKa Ha eBCHTYAIHE Mamhe KOPEKITHje Y JOTOBOPY Ca ayTOPOM.

Hakon mitammama vacomuca U o0jaBe pajoBa, CBU ayTopu AoOHWjajy pax y
PDF dopmaty myTem eJIeKTpOHCKE TOIITE.

Konmaxm adpeca peoaxyuje uaconuca:

Yuusepsuret y bamoj JIynu

[ossonpuBpenun hakynret (3a peaakuujy yaconuca "ArposHame")
Bynesap Bojeoze Iletpa bojouha 1A

78000 bamanyka

Peny6nuka Cpricka

Bbocna u Xepuerosuna

E-mail: agroznanje(@gmail.com
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Guide for Authors

Agro-knowledege Journal is a scientific journal publishing scientific and
professional papers that have not been previously published in other journals. As
abstracts, synopses, masters and PHD thesis are not considered as published papers,
they can be published in Agro-knowledege Journal.

Types (category) of papers

Agro-knowledge Journal publishes reviewed papers according to the following
categories: review papers, original scientific papers, preliminary communication,
scientific and experts conferences papers as well as professional papers.

Review papers are written by the authors who have at least ten scientific
papers published and reviewed in international and national journals dealing with the
subject related to the review paper. At the same time this implies that the ten scientific
papers mentioned above have to be cited in review papers.

Original scientific papers include the unpublished scientific results of an
original scientific research.

Preliminary communications include new scientific results that need to be
published previously.

Scientific and experts conferences papers are considered as review papers,
scientific or professional papers with a special emphasis on the conference they have
been expounded.

Professional papers are a significant contribution to the profession on the
subject that the author has not previously published.

The author suggests the type (category) of his paper, while the final decision is
made by the editorial board on the proposal of the reviewers.

Preparing papers for printing

Papers can be written in Serbian (Cyrillic and Latin alphabet) and English.

Paper length is limited to 12 pages in A4 paper for review papers. For all the
other categories it is limited to 8 pages in A4 paper. This paper length includes all the
tables, graphs, figures, schemes, etc. The paper should be written in 12pt, Times New
Roman, 1,5 lines spacing. All the margins should be less than 2,5 cm.

Review papers should consist of the following sections: Abstract, Introduction
(with Literature Review), Discussion or Analysis, Conclusion, References and Abstract
(translated into Serbian if it is written in English or vice versa)

Original scientific papers should consist of the following sections: Abstract,
Introduction (with Literature Review), Material and Methods, Results and Discussion,
References and Abstract (translated into Serbian if the papers are written in English or
vice versa).

Agroznanje, vol. 14, br.4. 2013, 651-663 655



The paper title should be concise, informative and written in small letters, font
size 14 pt, without highlighting the text (bold, italic, underline), centered. The name
and surname of the authors should be written without title of rank, in font size 12pt,
centered, one empty line below the paper title. The name and address of the institution
(organization) in which the respective authors are employed should be below the name
of the authors, followed by the name of the city and country where the institution is
placed (in italics). The correct address and zip code are not necessary to be given.

Abstract provides a brief description (summary) of the paper that needs to be
between 50 and 150 words, written in the language of the paper. The abstract should
contain the following elements: the objective (purpose) of the research, methods,
results, ideas for new research and a short conclusion.

Key words (maximum 5 words), with a single space below the Abstract, are
given in the following way: Key words: 1st key word, 2nd key word...5th key word.

Headings and subheadings are given in the following way: the main section
headings, such as Introduction, Material, etc., are written in font size 13pt, centered.
There are two empty lines between Key words and Introduction. Subheadings in
sections should be written in font size 12 pt, aligned to the left margin. There is one
empty line between a section heading and the text of the previous section. Also, there is
one empty line between each heading/subheading and the text that accompanies it.

References are written in alphabetical order with full data (author, year, title,
publisher, place of publication, pages).

Abstract (translation) should be translated into English if the papers are written
in Serbian, or vice versa. Following the pattern above, the Abstract (translation) should
also include the paper title, author's name, the name of the institution (organization) in
which the respective authors are employed, the name of the city and country where the
institution (organization) is placed and Key words, as well, all in the format specified
above. Also, the name and surname of the author responsible for correspondence and
his / her e-mail address should be written below Key words.

Tables, graphs and figures in the paper must be numbered and have a proper
caption/title (e.g. Tab. 1/ Graf. 1/ Fig. 1 / Research results in 2011). The captions of
the tables are above them with left alignment and one blank line in between, while the
names of graphs and figures are below them, centered, with one blank line in between.
Tables, graphs and figures should not go beyond the set margins. Redundant lines, cell
staining, bold letters, and the like, should be avoided in tables. Graphs and figures are
to be displayed without a frame. All text elements have to be specified in Serbian and
English, the font size 8 pt to 12 pt and regular font style. Figures, schemes, etc., must
be at least 300 dpi and sent as separate attachments, while the figures of the lower
resolution should be actually set in the paper in order to demonstrate their desired
position and dimensions.

Nomenclature and units - use the international system of units (SI). If other
units are mentioned, please give their equivalent in SI. Authors and Editor(s) are, by
general agreement, obliged to accept the rules governing biological nomenclature, as
laid down in the International Code of Botanical Nomenclature, the International Code
of Nomenclature of Bacteria, and the International Code of Zoological Nomenclature.
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Agro-knowledge Journal applies Publication Manual of the American
Psychological Association (APA) style and advice for citing and listing references.

Citations in the text (in-text citations) are in parentheses and include the
author's name and year of publication, separated by commas. The number of the cited
pages can be put after the year of publication and it is also separated by commas.

It is best to avoid the abbreviations unless they are generally known. When
they are cited for the first time, each abbreviation need to be explained, i.e., state the
full name. The abbreviations in tables, graphs and figures need to be explained.

Footnotes should be avoided and only used when it is necessary to give further
explanation for a part of the text.

Acknowledgements are placed at the end of the paper, after the section
Conclusion and they usually includes information about the research support, projects,
etc.

References are placed at the end of the paper and it must have all the sources
used in the paper. Personal documents, letters, memoranda and informal electronic
communication should not be placed in References. The name of the city where the
work was published is omitted if the name is included in the publisher's name (e.g.
University of Banjaluka). References are written in alphabetical order (if the papers are
in English) or in Cyrillic alphabetical order in case the papers are written in Serbian. If
you cite more than one paper of the same author, the earlier published ones should be
cited first, then the latest, while the ones published in the same year should be cited in
alphabetical order according to the titles, e.g., (1995a), (1995b). In case they have no
author, the title and the name of the institution takes the place of the author's name.
Secondary sources citation should be avoided and used only for the sources not
available in generally spoken languages. In the reference list, only the secondary source
is included.

Examples of in-text citations and reference list

These examples are intended to provide an overview of the citation style
applied in this journal. The examples are given in Table 1.

After submission all papers are read by the managing and technical editor. If it
is necessary, the papers will be returned to the authors for correction. The papers which
have not been done in accordance with Guide for Authors will not be taken into further
consideration. As soon as they have undergone the correction, the managing editor
send them for review. After the reviews have been completed, in case there are some
comments or suggestions, the papers will be returned to the authors for additional
correction. When the correction is over, the papers will be sent for review again. Each
paper goes through two anonymous reviews.

Submit the paper in electronic format via e-mail at agroznanje@gmail.com or
via regular postal mail as CD or USB to the address of Faculty of Agriculture in
Banjaluka with notification: for editor’s office of Agro-knowledge Journal. The papers
should be submitted as an open document made in Microsoft Word 97-2003 or 2007, in
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the format given in the Guide for Authors in due time. The papers that do not meet the
deadline will not be submitted for review.

All the papers will be UDC and DOI assigned.

They will undergo technical and linguistic proofreading. The technical editor
may do possible minor corrections in agreement with the author.

After the Journal have been published, all the authors will receive his/her
papers in PDF format vie e-mail.

Contact:

University of Banjaluka

Faculty of Agriculture (for editor’s office of Agro-knowledge Journal)
Bulevar vojvode Petra Bojovic¢a 1A

78000 Banjaluka

Republic of Srpska

Bosnia and Herzegovina

E-mail: agroznanje@gmail.com
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