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Comparison of Several Watermelon
(Citrullus lanatus Thunb.) Hybrids in Republic of Macedonia
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Abstract

Watermelon is a traditionally grown vegetable in the Republic of Macedonia.
Numerous varieties and hybrids of watermelon are registered in the National Variety
List. Prior to their introduction into commercial production, all foreign hybrids and
newly created varieties are examined in order to determine their stages of growth, yield
and characteristic of fruit. The experiment was set on experimental plots in the Institute
of Agriculture in Skopje. In the years between 2005 and 2009, the following 21
varieties and hybrids of watermelon were observed: Romanza F;, Bambolino F;, Bonta
F,, Scherezada in 2005; Pauline F1, Nelson F1, Joker F;, Carmen F; in 2006; Lady F,
Trophy F,, Fletta F;, Marabella F;, Super Crimson Sweet OP, Fantasy F; in 2007;
Crimson Ruby Fi, Biblos F1, Pegasus F1, Megan F1 in 2008; Colosseo F;, Caravan
Fi, Montana F; in 2009. The Crimson Sweet was used as a standard variety. In 2005,
Bambolino F, gave higher yield (59.7t/ha) than the standard variety (31.42t/ha). In
2006, Nelson F1 exceeded significantly higher yield by giving 65,8 t/ha in comparison
to standard variety 46.3 t/ha. In 2007 all examined varieties gave better results than the
standard variety. In 2008 Crimson Ruby F; gave higher yield (42.7 t/ha) than the
standard variety (36.8t/ha). In 2009 Montana F; was more yielded (67.5 t/ha) then the
standard variety (62.2 t/ha). All examined varieties and hybrids gave stable
characteristics and were registered in the National Variety List for commercial
production.

Key words: watermelon, hybrids, yield
Introduction
Watermelon (Citrullus lanatus) is one of the most widely cultivated crops in

the world (Huh et al., 2008). FAO lists watermelon production in 101 countries
(Maynard et al., 2007). Its global consumption is greater than that of any other
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cucurbit. It accounts for 6.8% of the world area devoted to vegetable production
(Guner & Wehner, 2004; Goreta et al., 2005). Watermelon is a traditional crop in the
vegetable production of the Republic of Macedonia. It is cultivated in all parts of
Macedonia due to its adaptability to a range of soil and climate. Statistical data show
that watermelon and melon together are cultivated on a total area of 5 800 ha with total
production of 127 449 t (State Statistical Office, 2012).

The fruit of watermelon undergoes distinct stages of development with
dramatic changes in its size, color, sweetness, texture and aroma. The objective of this
study was to determine the yield and yield components in watermelon hybrids grown in
open field.

Materials and methdos

The field experiment was carried out during five growing seasons from 2005
to 2009, at the experimental fields of the Institute of Agriculture, in order to investigate
the stages of growth, yield and fruit characteristics. During vegetation, the following
dates of the stages of growth were recorded: date of sowing, date of sprouting, date of
first harvest. The vegetation period was measured in number of days from the date of
sprouting to the date of fist harvest. The yield was measured as a mass of the fruits per
area of experimental plot in 5 replications (2005 and 2007), 4 replications (2006) and 3
replications (2008 and 2009). During the vegetation the following characteristics of the
fruit were measured: mass (kg), index of fruit, thickness of rind (mm), fruit utilization
(%), content of sugars (%), colour of the flesh, consistency, sweetness of the flesh and
juiciness of the flesh. A total of 21 watermelon varieties/ hybrids were included in this
trial. All investigated hybrids were compared with one standard variety: Crimson
Sweet. The study was carried out in a randomised complete block design, where the
unit plot size was 20 m? The technology was standard for growing watermelon in open
field. In 2005, four hybrids of watermelon with the following names were analyzed:
Romanza F1, Bambolino F1,

Bonta F1, Scherezada. They were compared with the standard variety Crimson
Sweet. During the trial in 2006, a total of four varieties were observed: Pauline F1,
Nelson F1, Joker F1, Carmen F1, all compared with the same standard variant. As plant
material for 2007, six hybrids of watermelon were used: Lady F1, Trophy F1, Fletta
F1, Marabella F1, Super Crimson Sweet OP and Fantasy F1. In 2008, four varieties
were examined: Crimson Ruby F1, Biblos F1, Pegasus F1 and Megan F1. During the
vegetation in 2009, hybrids assigned as Colosseo F1, Caravan F1 and Montana F1 were
used as plant material for the necessary experiments. All data were subjected to the
analysis of variance (ANOVA) using the least significant difference (LSD).

Results and discussion
This paper reviews the five-year average values of the yield components.

Table 1 shows the given stages of growth for watermelon hybrids cultivated on open
field. All varieties in 2005 showed differences in the sprouting date. Romanza F,
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sprouted two days later, Bambolino F; one day later, and Scherezade 4 days earlier

than the standard variety Crimson Sweet.

Tab. 1. Stages of growth
Faze rasta
Vegetation from
- .
S Date of Date of | Date of first | SProuting to first
o . . ) harvest
S Variety sowing sprouting harvest Period
B Sorta Datum Datum Datum prve 9
Q fianj klijanja berbe vegetacije od
O Syarja yany klijanja do prve
berbe
Crimson Sweet May 25 June 9 August 19 72
Romanza F, May 25 June 11 August 12 64
2005 Bambolino F, May 25 June 10 August 12. 63
Bonta F; May 25 June 9 August 09 62
Scherezada May 25 June 5 August 03 60
Crimson Sweet April 27 May 5 August 18 104
Pauline F1 April 27 May 5 August 11 97
2006 Nelson F1 April 27 May 5 August 18 104
Joker F, April 27 May 5 August 09 95
Carmen F, April 27 May 5 August 12 98
Crimson Sweet April 17 30.05 August 3 63
Lady F, April 17 04.06 August 3 60
Trophy F, April 17 01.06 August 2 62
2007 Fletta F, April 17 30.05 August 2 63
Marabella F, April 17 31.05 August 3 63
S“gge(e:t“g;o“ April 17 01.06 August 6 67
Fantasy F; April 17 01.06 August 1 62
Crimson Sweet April 13 April 22 July 2 90
C“ms‘;“ Ruby | apri13 | April 22 July 18 87
1
2008 Biblos F1 April 13 April 22 July 21 90
Pegasus F1 April 13 April 22 July 20 89
Megan F1 April 13 April 22 July 12 81
Crimson Sweet April 16. April 25 August 9 106
Colosseo F; April 16. April 25 August 8 105
2009 Caravan F, April 16. April 25 August 9 106
Montana F, April 16. April 25 August 7 104

The hybrid Bonta F1 had the same date of sprouting with the standard variety.
Compared to the standard variety, there was a significant difference in the date of the
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first harvest. All of the examined watermelon hybrids were earlier than the Crimson
Sweet (72).

Tab. 2. Average yield t/ha
Prosjecan prinos t/ha

Year Variety Average yleld f+1:n/ LSD
Godina Sorta Prosjecan ro v 0.05 | 001
prinos od o
Crimson Sweet 31.42 o 7.05
Romanza F, 41,26 9.84 2.96
2005 Bambolino F, 59.7 28.28 491 3.04 4.19
Bonta F, 40.72 9.3 7.08
Scherezada 41.1 9.68 5.23
Crimson Sweet 46.3 o] 13.41
Pauline F1 54.6 8.3 15.98
2006 Nelson F1 65.8 19.5 7.05 9.46 13.26
Joker F, 443 -2.0 5.79
Carmen F, 50.2 3.9 7.08
Crimson Sweet 59.3 o 3.5
Lady F, 74.1 14.8 6.1
Trophy F, 66.5 7.2 5.7
Fletta F, 68 8.7 5.6
2007 Marabella F, 71.1 11.8 6.0 >0 68
Super Crimson 71.7 18.4 6.6
Sweet OP
Fantasy F, 773 18 3.5
Crimson Sweet 36.8 o) 3.80
Crimson Ruby F, 42.7 5.9 5.93
2008 Biblos F1 39.6 2.8 2.15 5.34 5.67
Pegasus F1 39.3 2.5 5.55
Megan F1 32.5 -4.3 3.96
Crimson Sweet 62.2 o) 2.25
Colosseo F, 64,1 2.0 1.60
2009 Caravan F, 614 -0.7 4.78 3.26 4.94
Montana F, 67.5 54 4.30

Hybrid Scherezada gave a 10 day earlier vegetation period than the standard
variety. During the examination in 2006, the varieties Pauline F1 (7 days), Joker F; (9
days) and Carmen F,; (6 days) were earlier than the standard Crimson Sweet (18 days).
Only Nelson F1 had the same parameters for this trait (18 days) with the standard
variety. The results suggest that the hybrid Joker F1 (104 days) had identical vegetation
period with the standard Crimson Sweet (104 days). The incurred research made in
2007 showed that there was a difference in all analyzed parameters. Among all
investigated hybrids, compared with the standard - sprouting came later, only hybrid
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Flleta F1 showed same date of sprouting. Super Crimson Sweet OP had higher
vegetation (67 days) compared with the standard Crimson Sweet (63 days). In 2008,
the varieties Crimson Ruby F; Pegasus F1 and Megan F1 were earlier than the
standard for 3.1 and 9 days respectively, but the variety Biblos F1 had the same days of
vegetation as the standard (90 days). In 2009 all varieties had more or less the same
vegetation.

The table 2 shows the average yields of the examined varieties over the five
years (2005-2009). In 2005, all investigated varieties gave significant higher yields
than the standard variety. In 2006 only the variety Nelson F1 had significant higher
yield for about 19 t in comparison with the standard variety (46.3t/ha). In 2007 all
investigated varieties, among which Lady F1, Trophy F;, Fletta F; Marabella F; Super
Crimson Sweet OP Fantasy F, had significantly higher yield, particularly, the Super
Crimson Sweet OP (77.7 t/ha) and Fantasy F, (77.3 t/ha) in comparison to the standard
variety (59.3 t/ha). In 2008 only the variety Crimson Ruby F; was more yielded than
the standard for about 5.9 t. The variety Montana F1 gave the highest yield (6.5 t/ha)
with significance on level 0.01 in 2009.

Data in table 3 shows the characteristic of fruit. In 2005 the variety AC 20 F,
gave the biggest average mass of the fruit (6.1kg) - which is in relation to the total
yield. This hybrid and Romanza F; had the thinnest rind (13 mm). The fruit utilization
(60.6) and the percentage of sugars (12 %) was biggest in the variety Bonta F;. In 2006
the variety Nelson F1 had the biggest mass of the fruit (6.2) and thickness of the rind
(14.8 mm). Carmen F; had the highest fruit utilization (58.3%) and thinnest rind (12.1
mm).

Joker F; showed the highest percentage of sugars (10.2 %). In 2007. the
variety Marabella F; gave the largest fruit and the smallest percentage of fruit
utilization (40.28 %). In 2008 Pegasus F1 gave the biggest mass of the fruit (4.8) and
the highest percentage of fruit utilization (61 %). Crimson Ruby F; had the highest
percentage of sugars (12.3%).

In 2009 all examined varieties showed lower mass of the fruit and lower
percentage of fruit utilization. while bigger percentage of sugars in comparison to
standard.

Conclusion

In accordance to the obtained results in the five year examination of 21
varieties of watermelon. these conclusions can be noted:

The earliest varieties were: Montana F;. Joker F; Lady F; Megan F1. Bonta

Fi.

The highest yield with statistical significance was recorded in these varieties:

Bambolino Fy;

Nelson F1. Super Crimson Sweet OP. Crimson Ruby F;. Montana Fy;

The biggest mass of the fruit was given by: Bambolino F;,. Nelson F1.

Marabella F,. Pegasus F1;
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All examined varieties showed stable traits and all are registered in the
National Variety List of the Republic of Macedonia.

Tab. 3. Characteristics of fruit

Karakteristike ploda
~ =
BE| =3 g < 2515,
=3 | B 2= 2] = > s | 9
_= B —=| & X 5 3 oy 23|=38
.3 zs |P2|E3|sy| Sz | 83| 23| 2§ |25|%¢%
55 Bf |ST|s| 28| B g8 28] 2% |ss|Es
YIRS 5SS 2| 8] 873 =23 o >3 °© 3 ‘B 2 wols 3
Sf =7 |SS|E¥|ES| 22| S| 88| &5 |83 2%
= - T N S
S5 2 ;3 53 = 2 A SV x| &5
HQ| =3 O 2 =
wn
Crimson red grainy
49 [ 111 | 15 | 612 8.5 3 3
Sweet crvena zrnasta
RomanzaF, | 4.1 | 1.04 | 13 | 584 9.0 red gramny 3 3
crvena zrnasta
- Bambolino | ¢ 1y 51 1 13 | 475 | 110 red fibrous 2 2
3 F, crvena | vlaknasta
5 red fibrous
Bonta F, 50 | 142 15 | 60.6 | 12.0 3 2
crvena | viaknasta
light
Scherezada | 4.4 | 133 | 16 | 49.1 8.7 red gramny 3 3
svijeto zrnasta
crvena
Crimson 53 | 1.06 | 14.1 | 54.4 8.9 red gramy 3 2
Sweet crvena zrnasta
Pauline F1 | 5.7 | 1.14 | 142 | 538 9.1 red gramny 3 3
crvena zrnasta
© :
S | NelsonFl | 62 | 1.63 | 148 | 47.1 8.4 red gramy 3 3
[\l crvena zrnasta
Joker F, 42 | 1.04 | 134 | 483 | 102 red fibrous 3 3
crvena | viaknasta
CarmenF, | 52 | 1.11 | 12.1 | 583 9.6 red fibrous 3 2
crvena | vlaknasta
light
Crimson | 4 ¢ | 120 | 13 | 5000 | 9.6 red fibrous 2 2
Sweet svijet. | vlaknasta
crvena
light
— .
S | LadyF, [627 | 142 | 11 | 51.04 | 92 red graiy 2 3
I\ svijer. zrnasta
crvena
Trophy F, |522 | 1.17 | 9 | 43.16 | 10.8 red gramy 3 3
crvena zrnasta
FlettaF, |570 | 1.50 | 12 | 5027 | 10.6 red gramy 3 3
crvena zrnasta
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Tab. 3. Characteristics of fruit (continued)

Karakteristike ploda (nastavak)

<
T 83 = 3 =
=] = 72}
23|88 << Q 3 3 S
o - 2| E3|cy| ES | B | S| BT |2E|=¢
= S =3 RV == o X = 2 en 3 = O o = g o =
S = Lo - N S 20 =3 v 3 S s|E
S 58 |z3|zelds| s3] 28| vy | E% S5 3
G} > A S35 g2 ER SIS o = N 22| ° 8
5| 23|38 28 | = | B2 | S8 |£3|538
ES R 55| %7 | 2 S | E3|£5
EQ| £3 o S
w2
pink-
light
Marabella 1 75 | 122 | 15 | 4028 | 99 | ™4 | fibrous b |
F, FUzIic. vlaknasta
~ svijet.
S crvena
- Super red rain
Crimson | 5.55 | 118 | 13 | 4108 | 112 | ** ngasfa 3
Sweet OP
Fantasy F, |5.78 | 145 | 15 | s208 | 105 | ™4 | eminy 3
crvena | zrnasta
pink-
Crimson 40 ) 10 55 92 red grainy 3
Sweet ’ ’ ruz. zrnasta
crvena
Crimson 36 i 12 55 123 red grainy 3
Ruby F; ) ) crvena zrnasta
§ pink- '
S| BiblosF1I |42 | - |10 | 60 | 103 | ™ grainy 3
ruz. zrnasta
crvena
PegasusFI | 48 | - | 10 | 61 | 100 | ™4 | g5 )y
crvena | zrnasta
Megan F1 | 2.1 - 7 58 100 | grainy 3 3
crvena | zrnasta
grainy-
Crimson 53 i 102 379 70 red fibrous 3 3
Sweet ’ ’ ’ ’ crvena | zrnastovia
knasta
3 red grainy
S | Colosseo Fy | 5.1 - 10.0 30.7 8.4 3 3
Q crvena | zrnasta
Caravan F; | 4.1 - 7.9 25.6 8.1 red grainy 3 3
crvena | zrnasta
Montana F, | 5.2 - | 108 ] 252 | 99 red grainy 3 3
crvena | zrnasta
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Poredenje nekoliko hibrida lubenice
(Citrullus lanatus Thunb.) u Republici Makedoniji

Rukie Agic', Zvezda Bogoevska®, Afrodita Ibusoska'

!Poljoprivredni institut, Skoplje, Republika Makedonija
’Poljoprivredno-prehrambeni fakultet - Skoplje, Republika Makedonija

Sazetak

Lubenica se tradicionalno uzgaja u Republici Makedoniji. Veliki broj
varijeteta 1 hibrida su registrovani na Nacionalnoj listi varijeteta. Prije nego S§to se
uvedu u komercionalnu proizvodnju svi strani hibridi i novostvoreni varijeteti se
ispituju da bi se ustanovile faze razvoja, prinos i karakteristike ploda. Ogled je
postavljen na oglednim parcelama Instituta za poljoprivredu u Skoplju. U periodi od
2005-2009. godine 21 varijetet i hibrid lubenice je ispitivan, a to su: Romanza Fy,
Bambolino F;, Bonta F; i Scherezada u 2005. godini; Pauline F1, Nelson F1, Joker F; i
Carmen F; u 2006. godini; Lady F;, Trophy F,, Fletta F;, Marabella F;, Super Crimson
Sweet OP i Fantasy F; u 2007. godini; Crimson Ruby F;, Biblos F1, Pegasus F1 i
Megan F1 u 2008.godini; Colosseo F;, Caravan F; i Montana F; u 2009. godini.
Crimson Sweet je uzet kao standardni varijetet. 2005. godine Bambolino F1 je dao veci
prinos (59,7t/ha) od standardnog varijeteta (31,42t/ha). 2006. godine Nelson F1 istakao
se sa znacajno ve¢im prinosom od 65,8 t’/ha u poredenju sa standardnim varijetetom
kod koga je to iznosilo 46,3 t/ha. 2007. godine svi ispitivani varijeteti su dali bolje
rezultate od standardnog varijeteta. 2008. godine Crimson Ruby F; imao je vec¢i prinos
(42,7 t/ha) od standardnog varijeteta (36,8t/ha). 2009. godine Montana F; je takode bila
uspjesnija sa prinosom (67,5 t/ha) od standardnog varijeteta (62,2 t/ha). Svi ispitivani
varijeteti 1 hibridi imali su stabilne karakteristike 1 registrovani su na Nacionalnoj listi
varijeteta za komercionalnu proizvodnju.

Kljucne rijeci: lubenica, hibridi, prinos
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Caxerak

VY pany je ananmsmpana mpousBoama kpommupa y CpOmju, BojBommam n
Hewmauxoj. 3a Cpoujy u BojBoanHy cy aHamu3upaHe MOBPIIMHE, YKYIHA IIPOU3BOIHA
Y IPOCEYHH NPUHOCH, a 32 Hemauky camo yKyIHa Npou3BObha. AHATM3UPAHU OJAIH
onHoce ce Ha mnepuon 1991-2010. roguna. Ha ocHOBY mojaraka aHaJM3MpPaHOT
nepuona, npumeHoM APUMA monena, npensuleHo je Kperame NOCMaTpaHUX II0jaBa
1o 2015. ronune. Pesyntatu npensubama nokasyjy na he y CpOuju 1o kpaja nepuoja
npeaBulamka MOBPIIMHE O] KPOMIIMPOM HUMATH TEHACHIIU]Y CTATHOT CMamema U J1a
he Outn Ha HEHBOY on oko 66.000 xekTapa. 3a pa3MKy OJ TOBpPIIUHA, TPUHOC H
MPOW3BOa KpoMmupa umahe TeHAeHIWjy mopacta, u aoctuhu he 920.000 ToHa.
[IpousBoama kponmupa y BojBoAMHM TIOKa3yje HUCT€ KapaKTepUCTHKE Kao W
npousBoama y Cpouju. [ToBpmune mox kpommupoM y BojBoamHn koHCTaHTHO he ce
CMamMBaTH W Ha Kpajy mnepuoja mnpenBuhama uszHocwhe oko 12.700 xekrapa.
IIpousBoamy 1 MpUHOC KpoMmImupa y BojBoauHu KapakTepullle TeHAeHIIMja IopacTa, mna
he npomsBoama 2015. ronuHe Outn Ha HUBOY ox 263.000 ToHa. 3a pa3nuky ox Cpowuje
u Bojsommue, mpomsBommy kpommupa y Hemaukoj KkapakTepuine TCHICHIHja
cMmamema. Ouekyje ce Ja Ha Kpajy nepuoja npeasuhama Npou3Boimka Oyae Ha HUBOY
0J1 0K0 9,955 MHIIMOHA TOHA.

Kmwyune peuu: xpommup, npeasuhame, Cpouja, Bojsonuna, Hemauka
VYBonx
Kpommup je ueTBpTa mo pemy HaMHUpPHHUIA MO PACIPOCTPAHEHOCTH Y CBETY,
nocie KyKypy3a, MieHuIe U mupuaya. [Ipon3Boama KpoMITUpa Ha CBETCKOM HUBOY
CTaNHO je y mopacty. Jlunepu y nmpou3BOImU OWMile Cy 3eMJbE€ pa3BHjCHH]ET CEBEpa.

Mebhytum, HarimMm ekoHOMCKHM pas3BojeM Kune, Munuje n bpasuma, HepassujeHe
3eMJb€ KOHCTAHTHO OeJIexe IopacT MPOU3BOIHE U PEy3ele Cy JINISPCKY MO3HLH]Y.
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JaHammsy CBETCKH ISP Yy NIPOM3BOAKHM Kpommupa je KuHa ca oko 72
MUIHOHA TOHA. MehyTum, MepeHo MO TIIaBUM CTaHOBHHKA, beropycuja mpou3BoAH
835,6 kr, mTO je cBpcTaBa y HajBeher mpousBohava y ogHOCY Ha OpOj CTAaHOBHHKA.
[pomBoama kpommnupa Kune u Pycuje npencrasipa roroBo 1/3 cBeTCKe IPOU3BOMIILE.
Kpommnup je u 'y Cpbuju u BojBoaunHu Haj3acTyIJbeHH]ja MOBpTapcka Kynrypa (MnuH u
cap., 2000).

3Havaj ¥ 3aCTYIUBEHOCT KPOMIIAPa Ha OBHM IpOCTOpHMa OWIle Cy OCHOBa Ia
ce MPUMEHOM KBaHTHTATHBHOT MOJIENA MpEIBUAC TCHICHIM]Ee HErOBUX MPOU3BOIHUX
napametapa no 2015. romune. Llub pama je nma ce mpuMeHOM ofroBapajyhux
CTaTUCTHYKHUX IIOCTyNIaka NpPEABHIN KpeTame IOBPIIMHA, INPHHOCA W YKyIHE
Mpou3Bobe Kpomnupa y Cpouju 1 BojBoauHu 1 J1a ce JOOHMjeHU pPe3ysTaTd yrnopese
ca Mpou3BOIHOM Kpomnupa y Hemaukoj.

Marepujanu u MeToie

VY TpXHUIIHEM yclioBHMa NpuBpehrBama yCHENIHa IPOW3BOMA 3aBHUCH O
npahema, aHanuze U npeaBuhama, Kako pe3ysTaTa, Tako U HajBaXXHUjUX (PaKTopa Koju
Ha By yTH4dy. AHaju3a cTamkba W IpenBubhame je 3acCHOBaHO Ha ypeheHoM HH3Y
mojaTaka y jeIHaKUM BPEMEHCKHM HHTEPBAINMA, OJHOCHO Ha aHAIM3M BPEMEHCKUX
cepuja nocmaTpanux nojasa (Hoskosuh u cap., 2010; 2012.).

AHanuzupanu nojanu oaHoce ce Ha mepuon 1991-2010. romuna. U3Bop
moJlaTaka 3a aHaJIM3y Cy 3BaHWYHE IyOJUKaIje 3aBojia 3a CTATHCTUKY M BHXOBe 0aze
nojaTaka. 3a aHalu3y je kopuiheH cratuctuyku codprBep Cratuctuka 10.

AHanu3a je 0CHOBa 3a MPOTHO3y MojaBa y OyayheM mepuomay, mTO je U UUJb
HCTpaXKMBama. Y aHaIM3M IIOCMAaTpaHUX BPEMEHCKHX CepHja C€ IONII0 Of
paCIIONIOKMBHX TIOIaTaka W3 TPONUIOCTH Ha OCHOBY KOJHX Cy (OPMYJIHCaHH U
OLICEbeHU MOJENH BPEMEHCKE cepHje, Koju Cy HoToM kopuirheHu 3a mpensubame
Oynyhux BpemHOCTH cepuja. M3BeneHa je U BepuduKaiyja oleHheHNX Mojena, a y Ty
CBpPXYy KOpHIINEHU Cy CTATUCTHYKHA TECTOBH W KPUTEPHjYMH KOjUMa ce BepH(HKYyje
BaJhAHOCT OICEHEHOT MOJIETIA.

Y oBOM pady y aHaIM3H M TpeJABUhamy TNpPUMEHCHA je KJlaca
ayTOPErpecHMBHUX Mozena MoKpeTHHX cpeauna (ARMA (p ). Kox oBe ximace momena
MIPETHOCTaBKa je a Tekyha BpeTHOCT (WIaH) cepHje 3aBUCH OJ] BPSTHOCTH MPETXOTHUX
YJaHOBA cepHje, Tekylie BPEIHOCTH CIy4ajHOr Ipoleca M IPETXOTHHUX BpPEIHOCTH
CIIy4ajHOT TIporieca, oemu myM. OBa Kilaca Mojiena je KOMOMHAIIMja ayTOPEerpeCHOHOT
MOJIeNla U MOJIENIa MMOKPETHUX Tpoceka. Kol BpeMEeHCKUX ceprja KO KOjuX ce youaBa
yTULaj TpPEHJ, LMKIMYHE WM CE30HCKE KOMIIOHEHTE, NpUMEHa OBUX Mojena
noJjpa3yMeBa IMPETXOAHO OACTPAMBAme IH-HXOBOT YTHIAja.3a OTKIAmamke YTHIaja
CHCTEMAaTCKUX KOMIIOHEHTH W3 BPEMEHCKE Cephje KOpPHCTH Ce OIepaTrop
mudepeHpama. JudepeHipameM ce OTKIAalka YTUI@] TpeHAa. YHoTpebom
JudepeHIja MpBOr peja yKiama ce JUHEApHH TPEHI, IPYTHM TudepeHIrjama
VKJIamka Ce KBaIpaTHH TPCHA, a K - THM TUQEpeHIjaMa OTKIama Ce yTHUIA] TPCHI
NOJMHOMAa K — TOr creneHa. OBHUM TOCTYNKOM nudepeHiupama, qo0uja ce Kiaca
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ARIMA(4q MoOOENa, KOI KOJUX C€ OpPHIMHANIHE BPEIHOCTH CEpHje 3aMemyjy
onpehenum audepeHnmjama.

Knacom ARIMA wmogena moryhe je aHamM3upaTH, OJHOCHO MOJACTHPATH
BEJIMKU Opoj CTAIIMOHAPHUX M HECTAIMOHAPHUX Iporeca. Y TBphuBame oarosapajyher
MojeNna U3 OBe Kiace Yy KOHKPETHOM CIHMYajy mojapasymeBa ozapeleHe ¢asze, 0HOCHO
noctynke. IIpu Tome Tpeba ga Oyny 3a0BOJBCHH OCHOBHHM HNPUHIMIN KOju Tpeba aa
KapakTtepuiry nodap mojaen (Myraeuuh u cap., 2011).

Pesynratu u nuckycuja
Amnanuza crama

Opn moueTka aHAJIM3MPAHOT MEpHOJa MOBPIUIMHE MOoJ KpoMmmupoMm y CpOuju
MOKa3yjy TEHACHIN]Y KOHCTAHTHOT CMameha 10 MPOCEYHO] TOAUIIEKOj CTOMH O -
0,76%. IIpoceuHo je oBa MOBpPTAapcKa KyJATypa TOKOM aHaJIM3HpaHOr Mepuoia Ouia
3aCcTyIUbEHA Ha TOBPIIMHU oJ oko 89.200 xa (tabena 1). IlpousBonmy kpommnupa y
aHAJM3UPAHOM TIEPUOIY 32 Pa3iHKy OJ MOBPIIMHA, KapaKTCpHIIEe TEHICHIHja Omaror
mopacra, aid MpoM3BOAMma Ioka3yje Hemro Behe ocmmmammje (Cv= 15,12 %).
[Ipoceyan mpPUHOC KPOMIIMpPA KapaKTepHIle TEHACHIMja TOpacTa y aHATU3UPAHOM
IepUody 1Mo mpocedHoj cromu ox 1,34 % Ha romumImeM HUBOY, Kao M BapHjaOWiInTeT
KOjH UCKa3aH BpeqHolhy koeduuujenta Bapujamnuje uznocu 18,19 %.

Ta6 1. OcHOBHM IOKa3aTeJbU MPOU3BOIEE KpoMnupa y Cpbuju (1991-2010)
Basic markers of potato production in Serbia (1991-2010)

WuTepran Bapujamnmje Koegumujent Crorma
1? iiiﬁg@e Ipocex Interval for variance BapHjanyje poMeHe
Igroduct?on Average |\, M Coefficient of | Rate of
JHAMYM ARCHMYM variance change
parameters Minimum Maximum (%) %)
TMospuiuHa (xa) 89.180 76.675 96.165 6,80 -0,76
Area (ha)
[IpousBonma (T)
Production (1) 818.042 554.319 1.015.017 15,12 0,56
ITpunoc (1/xa)
Yield (t/ha) 9,2 6,1 11,6 18,19 134

Kpomnup je mo 3acejaHoj MOBPIIMHM Haj3acTylsbeHHje noBphe y BoBoaunu
ca mpoceuHo 21.834 xekrapa. IloBpmmHe OJ KpOMOHPOM HMMajy Iymio Behu
BapujabmimteT oJ nmoBpmuHa y CpOuju U Takohe mokasyjy M3pakKeHU]y TEHICHITH]Y
cMamema (Tabena 2). [omummy Ipou3BONKBY KPOMIIHPA y aHATU3UPAHOM IIEPHOIY
KapakTepulle CTa0MIIHOCT, Ha MPOCEYHOM HHUBOY oA oko 245.000 tona. IIpoceuan
OPUHOC KPOMIIMpA, 32 Pas3IuKy OJ IOBPHIIMHA M TIPOU3BOMNIE, KapaKTEpHIIe
TEHIICHIIMja TIOpacTa, ajy je NMPUCYTHA W 3HaTHO Beha BapmjabmmHOCT. Ilpocedan
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npuHOC kpoMnupa y Bojsoanau 6mo je 3a 2,3 1/xa (25%) Behu on mpoceka Cpouje y
LEJTNHH.

Ta0. 2. OCHOBHM MTOKa3aTeJbH MPOU3BOIKE Kpommupa y Bojomuau (1991-2010)
Basic markers of potato production in Vojvodina (1991-2010)

Wnrepsan Bapujaumje | Koeguuujent | Croma
Hapavetpi Interval for variance Bapujanuje poMeHe
MIPOU3BOIH-E IIpocex Coefficient of | Rate of
Production Average | Munumym | Makcumym variance chanee
parameters Minimum Maximum (%) “ )g
o (1]
[MoBpmmHa (xa) 21.834 16.778 25.617 13,4 -1,97
Area (ha)
[IpousBonma (T)
Production (1) 245.016 167.855 305.099 15,9 -0,02
ITpunoC (1/X2)
Yield (t/ha) 11,5 7.2 15,9 24,3 2,00

IIpoceuna roaumma Npou3BOAKA Kpommupa y Hemaudoj wu3HOcHIa je
11.596.409 tona (14 myta Buie Hero y CpOuju), v Kpetayia ce y HHTepBairy ox 9,9 no
13,7 munuona tona. Koeduuujent Bapujanuje on 9,2% je Huxu of oHor y Cpbuju,
ITO TOBOPH O MaJUM KoJjiebamuMa TMPOU3BOJKE MO ToAuHama. [IpousBoama
kpomiiupa y Hemaukoj uMara je TeHISHIH]Y Majaa, Mo MPOCEYHOj TOIUIIKHO0j CTOIH OJ1
-3,74%.

[Ipensuhame

Ha ocHOBy rpaduykor mprkasa mocMaTpaHe CepHje OPUIHMHAIHUX IOJaTaKa
youyaBa ce€ Jja KpeTame MOBpIUHEe Kpommnupa y CpOuju y aHaIU3UpaHOM TEPHOIY
KapaKTepHIlle TPUCYCTBO TpeHna. JudepeHujoM apyror pena OTKIOKEH je yTUIA]
TpeHJa M TMOCTHTHyTa CTallMOHAapHOCT cepuje. [la opuruHamHy cepujy Tpeda
nudepeHpaTy y CBpXY MOCTH3amba CTAIIMOHAPHOCTH yKa3yjy U 00MYHA U MapiujaiHa
ayTokopenanuona GyHKIuja, kao u Jluku — OynepoB TeCT jeAIMHUYHOT KopeHa. HakoH
u3BesieHe qudepeHIrje U MOCTUTHYTE CTAMOHAPHOCTH CEPHje OLICHCHHU Cy MapaMeTpu
onabpaHor Mojiea.

Onemenn Mojen (Tadbena 3) mokasyje Ja Ha MOBPIIMHE KPOMIHpa Y Tekyhem
Mepuoay 3HAYajaH yTHUIA] MMa TOBPIIMHA OBE KyIType M3 MPETXOJHOTr mepuonaa. Ha
OCHOBY OIICELCHOT MOJIea MpeaBrl)eHe Cy BPEIHOCTH KpeTama MOBPIIMHA KPOMIHpPA
y HapenHoM rmepuonay. Ilpensuliene Bpemnoctu (tabenma 4) moTBphyjy youeHy
TEHJCHLHU]y CMamema MOoBpIIMHA 1o kpomnupoMm y Cpbuju. Oz 2011. mo 2015.
TOAWHE MOBPIIMHE MIOA KPOMIITUPOM he C€ KOHCTAaHTHO CMamkbuBaTH 10 HHUBOA OJ OKO
66.000 xektapa. YoueHE KapaKTEpPHCTUKE W TCHJICHIMja y KpETamy IOBPIIMHA
KpOIIMHUpA MpUKa3aHu Cy Ha TpaduKony 1.
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Ta0. 3. [TapameTpu Moieia 3a peaBulame MOBPIIMHA 0] KpoMIHpoM y Cpouju

Model parameters for forecasting potato areas in Serbia

Input: POVKROM (povrcesrbija)
Transformations: D(2)
Model:(1,1,0) MS Residual= 3621E3

Param. | Asympt. | Asympt. p

Paramet. Std.Err. | t( 16)

Lower Upper
95% Conf| 95% Conf

Constant
p(1)

2143,468 2299,812 0,932018 0,365178
0,978 0,130 7,521938 0,000001

-2731,92 7018,852
0,70 1,253

Tab. 4. Ilpensuhame noBpmmHa ox kpommupoM y Cpouju (2011-2015)

Forecasting of potato area in Serbia (2011-2015)

Forecasts; Model:(1,1,0) Seasonal lag: 12 (povrcesrbija

Input: POVKROM

Start of origin: 1 End of origin: 20

Forecast | Lower Upper | Std.Err.
CaseNo. 90,0000% 90,0000%
21 73819,24 70497,01 77141,46 1902,890
22 72469,21 67822,67 77115,75 2661,426
23 69754,22 61765,22 77743,23 4575,909
24 68541,85 58333,72 78749,98 5846,971
25 65961,47 51992,18 79930,76 8001,272

Forecasts; Model:(1,1,0)

Povrsina krompira

95000

90000

85000

80000

75000

70000

65000
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55000

1 95000
1 90000
1 85000
1 80000
1 75000
S - 70000
65000

60000

0 2 4 6 8 10 12 14 16 18 20

55000
22 24 26 28

I'pad. 1. IIpomene noBpuuHa kpommupa y Cpouju

Potato area changes in Serbia
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Monen 3a aHanu3y u npeasuhame npou3Boame kpommupa y Cpouju (tabena
5) mokasyje 1a Ha Ipou3BObY Tekyhe rofMHe 3Ha4ajaH yTHI] UMa TMPOU3BOA U3
IpeTxogHe [Be TroauwHe. lako He3HaTHa, TeHACHIMja moBehama MPOM3BOImE
KpoMmmpa Owhe KapakTepuCTHKa M y IIEPHONY IIpenBubarma, and y3 MPHUCYTHE
ocuuianyje u3 roJuHe y ronuny (tabena 6). Ilpeasulene BpeaHocTH mokasyjy na he
npou3BoAma kpommupa y Cpbuju Ha Kpajy nepuoja npeasubama OUTH HAa HUBOY O
oko 920.000 Tona. I'padmuku TpHKa3 TPOU3BOIIE KPOIMHUPA Y aHATH3HUPAHOM
nepuoay u nepuoay npeasuhana (rpaduxon 2) noteplyje youeHe TeHACHLH]E.

Tab. 5. [Tapametpu Moena 3a peaBulame MPonu3Bome kpommupa y Cpouju
Model parameters for forecasting potato production in Serbia

Input: PROIZSR (krompir)
Transformations: D(1)
Model:(2,1,0) MS Residual= 1893E7

Param. | Asympt. | Asympt. p Lower Upper
Paramet. Std.Erm. | t(_16) 95% Coni 95% Coni
Constant| 7459.97 16434.2. 0.4539: 0.65597. -27379." 42299.1
p(1) -0.50¢ 0.2z -2.3278! 0.03336 -1.0 -0.04
p(2) -0.54¢ 0.22 -2.5258. 0.02247. -1.0 -0.0¢

Tab. 6. [Ipeasuhame nmpoussoame kpomnupa y Cpouju (2011-2015)
Forecasting potato production in Serbia (2011-2015)

Forecasts; Model:(2,1,0) (krompir)
Input: PROIZSR

Start of origin: 1 End of origin: 20
Forecast | Lower Upper Std.Err.

CaseNo. 50.00009/50.0000¢9

21 878189. 783231. 97314¢( 137594.
22 904087.. 798067. 101010 153622.
23 911372. 803623.. 101912 156128.
24 908824. 785757. 103189. 178323
25 921418. 786826.. 105601. 195024 ..

[la Ou ce okapakTeprcao MPHHOC KPOMITHPA, TIPBO je OICHEeH MoJiel (Tabena
7), KOoju TIOKa3yje Ja Cy NPUHOCH Kpommupa Tekyhe roauHe 3Ha4ajHO YCIOBJHEHU
CIIy4ajHUM TPOIIECOM U3 MpeTxXoHe ToauHe.TeHaeHrja mopacTa MPUHOCa KPOMITUpPa
NPHUCYTHA y aHAJM3UPAHOM Ieprojay Owhe HacTaBjbeHa W y OyayheM mepuony MITO
MOTBphyjy OueknBaHe BpEAHOCTH MpuHOCca 3a mepuox 2011-2015. roauna (Tabena 8).
[Ipoceuan mpuHOC Kpommupa A0 Kpaja mepuoja npeasuhama Ouhe Ha HUBOY OXl OKO
11,7 Tona o xexrapy.
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Forecasts; Model:(3,1,1)
Proizvodnja krompira
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I'pad. 2. IIpomene npoussoame kpommnupa y Cpouju
Potato production changes in Serbia

Ta0. 7. IlapameTpu Mozeia 3a mpeaBuhame npuHoca kpommnupa y Cpouju
Model parameters for forecasting potato yield in Serbia

Input: PRINKROM (povrcesrbija)
Transformations: D(1)
Model:(0,1,1) MS Residual= 2206E3

Param. | Asympt. | Asympt. p Lower Upper
Paramet. Std.Ermr. | t( 17) 95% Coni95% Conf
Constant | 146.251. 88.0138 1.66169 0.11490: -39.441" 331.944.
q(1) 0.801¢ 0.1681: 4.76910  0.00017. 0.447- 1.156¢

[MoBpummae mox kpomnupoMm y BojBoamHu cy camo 10 Kpaja IIe3eceTHx
roAWHA TPOLUIOT BeKa, MMaje TEeHAEHIWjy mopacta. O Taga je HMpUCYTHA CTallHA
TCHIICHIIMja CMamelha IOBPIIMHA KPOMIIHpAa y CTPYKTYpH ceTBe y BojBoanHm.
OnemeHn MOZIeN MOKa3yje Ja Ha MOBPIIMHE KpoMIupa y TekyheM mepuony 3HadajaH
VTHIa] UMa CIy4ajHH TPOIeC W3 TpeTXomHor mnepuoxaa. [IpensulieHe BpemHOCTH
KpeTama IMOBpIIMHA Y HapeTHOM mepuony (Tabdena 9) moTtBplyjy youeHy TeHAEHIH)Y
cmamea. Ox 2011. go 2015. roguHe MOBPIIMHE MO KPOMIUPOM he ce KOHCTaHTHO
CMamUBaTH /10 HUBOA o7 oko 12.700 xekrapa.
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Ta0. 8. [Ipenpubhame npuHoca kpommupa y Cpouju (2011-2015)
Forecasting potato yield in Serbia (2011-2015)

Forecasts; Model:(0,1,1) Seasonal lag: 12 (povrcesrbija
Input: PRINKROM
Start of origin: 1 End of origin: 20

Forecast | Lower Upper | Std.Err.
CaseNo. 50.0000%| 50.0000%
21 11180.05 10156.31 12203.79 1485.418
22 11326.30 10282.64 12369.96 1514.317
23 11472.55 10409.35 12535.76 1542.674
24 11618.81 10536.41 12701.20 1570.519
25 11765.06 10663.81 12866.31 1597.880

Tab. 9. Ilpeasubhame noppirHa 1o kpomnupoM y Bojogunu (2011-2015)
Forecasting of potato area in Vojvodina (2011-2015)

Forecasts; Model:(0,1,1)(0,1,0) Seasonal lag: 12 (kromj
Input: POVVOJV
Start of origin: 1 End of origin: 20
Forecast | Lower Upper | Std.Err.
CaseNo. 90.0000%| 90.0000%
21 16102.09 14820.65 17383.54 733.980
22 15357.17 13122.37 17591.96 1280.038
23 14543.22 11278.19 17808.26 1870.135
24 13660.27 9273.43 18047.11 2512.677
25 12708.29 7109.20 18307.39 3207.026

YKymaH TpUHOC, OJHOCHO NPOM3BOAKY Kpommupa y Bojogmuaum y
aHAJM3UPAHOM TMEPUOIY KapaKTepHIle IIPHCYCTBO TPEHAa, alil 3a pas3liuKy OJ
MOBPIINHA, POU3BO/Hba je cTabuiaHa. Mojen 3a aHanu3y U npenBulame MPOU3BOIHE
KpOMIIMpa IOKa3yje Ja Ha MpOM3BOAKY TeKyhe romuHe 3HadajaH yTHIQ] HMAjy
MPOM3BOJAa KPOMIHpAa W3 IPeTXOomHe [Be TromuHe. HesnaTHe ocnumanuje y
MPOU3BOAKU KpoMmnKpa Ouhe kapakTepucTHKa U y nepuoAay npensubama (tabena 10).
[Ipensulene BperHOCTH MOKa3yjy Ja ce W3 TOJUHE Y TOAUHY MPEAUKIUOHOT Mepruoa
MIPOM3BOKHa Hanm3MeHNYHO noBehaBa wim cmamyje. [Ipocewan nmpuHOC KpoMImmpa, 3a
pa3iMKy oOJ TIOBpIIMHA W MPOU3BOJAKE KapakTepulle TEeHIeHIMja TMopacTa y
aHaJIM3HpaHoM Iepuony. la OM ce enMMHHECAO YTHIA] HNPUCYTHOT TPEHAA, OLECHH
MoJIeNna MPEeTXoIuIIa je qudepeHIrjayje IpBor peaa. Mozen mokasyje na cy NpHHOCH
Tekyhe roguHe 3HaYajHO YCIOBJFEHH IPUHOCHMA KPOMITUPA U3 IPETXOMHE BE TOJIMHE.
Tennennuja nopacra Hactasuhe ce u 'y Oyayhem nepuony mTO MOTBphYyjy OYeKHBaHE
BpenHOCTH TipuHOca 3a mepuoa 2011-2015. roguna (tabema 11). IIpocedan mpuHOC
KpoMmmpa IIo Kpaja mepuona npensubama Owhe Ha HHBOY on ckopo 22,6 TOHA IO
XEKTapy.
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Ta0. 10. [Ipensuhame mpousBoame kpomnupa y Bojsoguan (2011-2015)
Forecasting potato production in Vojvodina (2011-2015)

CaseNo.

Forecasts, Model:(2,1,0) (krompir)
Input: proizvojv
Start of origin: 1 End of origin:

20

Forecast

Lower Upper
50.00009/50.00009

Std.Err.

21
22
23
24
25

254248.
261943
261077.
259897.
263043

221519. 286978..
225346.. 298541..
223480. 298673.!
217097. 302697.
216489.. 309598.

47425.11
53029.7
54477 .1
62017.2
67457.9

Tab. 11. [Ipensubhame npunoca kpomnupa y Bojogunu (2011-2015)
Forecasting potato yield in Vojvodina (2011-2015)

Forecasts; Model:(2,1,0)(0,1,0) (krompir)

Input: PRINVOJV

Start of origin: 1 End of origin: 20

Forecast | Lower Upper Std.Err.
CaseNo. 50.00009 50.0000¢%
21 16838.91 14687.4' 18990.4. 3112.6°
22 18153.51 14650.3. 21656.61 5068.2:
23 19164.31 14381.1. 23947.61 6920.2:
24 20896.41 14184.5 27608.21 9710.4¢
25 22637.4. 13932.7 31342.1. 12593.6.

OnemeHn Mozaen 3a aHauu3y MU npeaBuhame MPOM3BOAKE KPOMIHpa Yy
Hemaukoj mokasyje na Ha OCTBapeHH pe3ynTar Tekyher nepuoja 3HavajaH yTUIla) HMa
MPOU3BOAKA M3 MPETXOAHUX ronuHa. Mako mpousBoama kpommupa y Hemaukoj
MOKa3yje TEHJICHIN]Y KOHCTAaHTHOI CMamCHa, HHje YOUCH BEIMKHM BapHjaOMINTET
MPOM3BOJE, IITO HABOAM Ha 3aK/by4daK Ja je€ CMamemhe IUIaHHpaHa aKTHBHOCT.
[Ipensubene BpeanocTu mokazyjy na he ce mpousBoama ox 2011. mo 2015. rogune
MOCTENEHO CMamUBaTH M TO JO HHMBOa oa oko 10 muimmoHa ToHa, wTo je 3a 1,5
MIJINOHA TOHA Mame O] MPOCEYHO OCTBAPEHOT NPUHOCA y aHAIM3UPAHOM IIEPHOIY

(Tabena 12).

3akspyyak

HctpaxunBama y OBOM pajy IoKasaja cy ciexaehe:
- Y mocMaTtpaHOM MEepUOLy CMambeHE Cy IMOBPIINHE IO KpoMIupoM U 'y Cpouju
1y BojBonuHy, rie je cMamemhe MOBPIINHA 3HATHO BUILIE U3PAKEHO;
- VYkynHa npousBoama Kpommupa y CpOuju u BojBomuHu je Ha cTaOHIHOM
HUBOY, 10K ¥ Hemaukoj 6enesxu max mo ctomw of -3,74 % roaume;
- Ilpunocu xpomnupa pacty U y CpOuju u 'y BojBoanHu, aiu je mopact npruHoca
y BojBoaunu Hemno Bumu Hero y Cpbouju;
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-V 2015. romuau npeasulheHe MPOU3BOAKE Kpommupa u3Hoce: 10 MumInoHa
ToHa y Hemaukoj, 900 xmwpaga ToHa y Cpbuju, on yera oko 260 xuspaga y
Bojsonunu.

Tab. 12. [Ipensuhame npoussoame kpomnupa y Hemaukoj (2011-2015)
Forecasting potato production in Germany (2011-2015)

Forecasts; Model:(4,1,0)(0,1,0) Seasonal lag: 12 (kromy
Input: PROIZNEM
Start of origin: 1 End of origin: 20

Forecast | Lower Upper | Std.Err.
CaseNo. 90.0000%| 90.0000%
21 10878545 8583044 13174047 1296210
22 11461938 8988198 13935677 1396856
23 10272704 7471988 1307342C 1581491
24 9973698 6438299 13509098 1996348
25 9955224 5411278 14499171 2565848

JIureparypa

Wnun, XK., Bypoeka, M., Mapkosuh, B. u Cabanomr, B. (2000). Arpobuosnonike oCHOBe
3a YCIENIHY MPOW3BOAKY KPOMITHpA. Apxue 3a nomonpuspere Hayke, 61(215),
101-114.

HoskoBuh, H., MyraBuuh, be6a u Illomohu, L. (2010). Moaenu mpensubama y
noBpTapctBy. [lxona busnuca, 3, 41-49.

Myrasyuh, be6a, HoBkoBuh, H. u Msanumesuh, JI. (2011). Tennenuuje pa3Boja
nospTapctBa y Cpbuju. Aeposunarve, 12(1), 23-31.

Novkovi¢, N., Mutavdzié, B., Drini¢, Lj., Ostoji¢, A. & Rokvi¢, G. (2012). Tendency
of vegetables development in Republic of Srpska. In Kovacevi¢, D. (ed.), Book
of Proceedings: Third International Scientific Symposium "Agrosym Jahorina
2012" (pp. 656-661). University of East Sarajevo, Faculty of Agriculture.

354 Agroznanje, vol. 14, br.3. 2013, 345-355



Potato Production Forecasting

Nebojsa Novkovi¢', Beba Mutavdzi¢?,
Zarko Ilin', Dragan Ivanisevi¢'

"Faculty of Agriculture, University of Novi Sad, Serbia
’European University, Belgrade; Faculty of Farmacy, Novi Sad, Serbia

Abstract

This paper has analysed potato production in Serbia, Vojvodina region and
Germany. For Serbia and Vojvodina were analysed potato areas, yields and production,
while for Germany, only the production. The period 1991-2010 has been analysed.
Based on that data, using ARIMA model, the production parameters of potato were
forecast for the period until 2015. The result of the forecasting show that in Serbia
potato area has a deceasing tendency, and it will be on the level of 66.000 hectares at
the end of the forecast period. Contrary, potato yield and total production show an
increasing tendency. The same tendency are present in the Vojvodina region. At the
end of the forecast period potato area in Vojvodina will be 12.700 ha, while the
production will be about 263.000 ton. Opposite of Serbia, in Germany production of
potato show a tendency of decreasing. At the end of forecast period, in 2015, the
expected production of potato will be about 995.000 ton.
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Sazetak

U radu su prikazani rezultati proucavanja nekih od pomoloskih osobina (masa,
duzina 1 Sirina ploda, indeks oblika ploda, duzinu peteljke, broj i masa sjemenki) i
hemijskih osobina (rastvorljiva suva materija, ukupni i invertni Seceri, saharoza,
ukupne kiseline, pH vrijednost) sorti kruske Junska ljepotica, Santa Marija i
Vilijamovka. ProuCavanja su obavljena tokom 2011. godine u agroekoloskim uslovima
Bratunca. Namjera nam je bila da se na osnovu dobijenih pokazatelja, ocijeni
uspjesnost gajenja navedenih sorti u pomenutom podrucju. Na osnovu dobijenih
rezultata najbolje privredno-bioloske osobine pokazale su sorte Junska ljepotica i
Vilijamovka, za razliku od Santa Marije. Moze se konstatovati da je gajenje ovih dveju
sorti u uslovima Bratunca, opravdano i ekonomski isplativo, sa tendencijom povecanja
proizvodnih povr$ina u pomenutom podrucju.

Kljucne rijeci: kruska, sorta, pomoloske osobine ploda, hemijske osobine
ploda

Uvod

U ukupnoj proizvodnji voca u Srbiji kruska zauzima peto mjesto, iza §ljive,
jabuke, maline i vis$nje, sa prosjecnom godiSnjom proizvodnjom od 62.600 t (FAO,
2001-2005). Proizvodnja kruske se u posljednje vrijeme suocava sa nizom problema
vezanih, uglavnom, za osjetljivost sorti prema prouzrokovacima bolesti koje u velikoj
mjeri ugrozavaju rodnost kruske (Mratini¢, 2000). Jedan od nacina unapredenja
kruskarstva u nasoj zemlji je i poboljSanje strukture sortimenta, povecanjem ucesSca
kvalitetnijih i prinosnijih sorti, kao i njihova rejonizacija. Pod kruskom u BiH se nalazi
6.800 ha, a od toga svake godine se proizvede i proda priblizno 24.784 t, sa prosjecnom
proizvodnjom od 3,64 t/ha. Prema podacima Zavoda za statistiku RS (2010) ukupan

Agroznanje, vol. 14, br.3. 2013, 357-365 357



broj stabala u Republici Srpskoj iznosi 1.361.000 sa prinosom od 13,1 kg/stablu i
ukupnom proizvodnjom od 12.944 t. Cilj istrazivanja je bio da se prouce neke
pomoloske i hemijske osobine plodova kruske u uslovima Bratunca.

Objekat

Proucavanja su obavljena u proizvodnom zasadu kruske podignutom na
lokalitetu Podgradac kod Bratunca. Sistem sadnje je bio modifikovano vreteno —
vretenast grm. Sortnu kompoziciju su Cinile sorte: Kaluderka, Vilijamovka, Junsko
zlato, Junska ljepotica, Fetelova, Santa Marija. NaSe istraZivanje je bilo usmjereno na
pomoloske i hemijske osobine sorti: Junska ljepotica, Santa Marija i Vilijamovka.
Razmak sadnje 3,5 x 2,0 m. PovrSina vo¢njaka iznosila je 0,7 ha. Vo¢njak je podignut
u jesen 2006. godine. Podloga za sve proucavane sorte je bio sijanac divlje kruske
(Pyrus communis L.), a pravac pruzanja redova u zasadu je bio sjever - jug. Nadmorska
visina lokaliteta Podgradac je 174 m i nalazi se u ravniarskom pojasu, neposredno uz
rijeku Drinu. Podru¢je na kome je radeno istrazivanje, karakteriSe umjereno -
kontinentalna klima (Hidrometeoroloski zavod Republike Srpske) sa hladnim do
umjerenim zimama i dugim i toplim ljetima.

Materijali i metode

Kao materijal u ovome radu posluzile su nam visokoproduktivne sorte kruske
Junska ljepotica, Santa Marija i Vilijamovka, od kojih je Vilijamovka najzastupljenija
u naSim vo¢njacima. Proucavanja su obavljena 2011. godine, a princip uzorkavanja
plodova bio je ,,metod sluc¢ajnog odabira *“ sa po 30 plodova od svake sorte.

Proucavanja su obavljena u proizvodnom zasadu kruske sorti Junska ljepotica,
Santa Marija i Vilijamovka, podignutom na lokalitetu Podgradac, nadomak Bratunca, u
gustom sistemu uzgoja i to modifikovano vreteno dok je podloga za navedene sorte
bila sijanac divlje kruske. Voénjak je podignut na jesen 2006. godine.

Od pomoloskih osobina proucavanih sorti analizirane su: masa ploda, duzina
ploda, Sirina ploda, indeks oblika ploda, duzina peteljke, broj i masa sjemenki u plodu a
od hemijskih osobina ploda: ukupan sadrzaj rastvorljive suve materije, sadrzaj ukupnih
Secera, sadrzaj invertnih Secera, sadrzaj saharoze, sadrzaj ukupnih kiselina i pH
vrijednost.

Masa ploda odredivana je na uzorku od 30 plodova svake od navedenih sorti,
mjerenjem na analitiCkoj vagi marke Adventurer sa tacnos¢u 1/100 g i Chyo, tipa ,,Petit
balance®, sa tacnos¢éu 1/100 g. Duzina i Sirina ploda mjerene su pomi¢nim mjerilom
marke ,,Meba“ sa preciznoséu od 0,1 mm i mjernim opsegom 0-125 mm. Za analizu je
koris¢eno po 30 plodova od svake od navedenih sorti. Masa i broj sjemenki je
odredivana na uzorku od 10 plodova, mjerenjem na analitickoj vagi marke Adventurer
sa tacnos¢u 1/100 g i Chyo, tipa ,,Petit balance®, sa ta¢nos¢u 1/100 g. Sadrzaj suve
materije odreden je reflektrometrom. Sadrzaj Secera u plodovima odreden je po metodi
Luffovog reagensa pri ¢emu je odredivan sadrzaj ukupnih Secera, prirodnog inverta i
saharoze. Sadrzaj ukupnih kiselina odreden je po metodi koja je zasnovana na promjeni
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boje indikatora koriste¢i reagens NaOH. pH vrijednost je odredena pomoc¢u pH-metra.
Za analizu je koriS¢eno po 5 stabala proucavanih sorti. Nakon dobijenih rezultata za
vrijednosti morfoloskih osobina, izvrSena je deskriptivna statisticka obrada podataka.

Rezultati 1 diskusija

Plod je kod svih vo¢nih vrsta, pa i kod kruske bitan kada je u pitanju
determinacija sorti. Sorte se najlakSe prepoznaju na osnovu osobina ploda. Pomoloske
osobine sorti kruske u istim uslovima su razli¢ite. Medutim, to je sortna osobina na
koju u znatnoj mjeri uticu i faktori spoljne sredine, a posebno agrotehnika (Krgovic,
1990).

Prema Stancevicu (1980) masa ploda kod kruske varira i krece se od 14,0 g
(Vidovaca) do 1.000 g (Virtenberska i Lepa anzevika). Rezultati nasih ispitivanja, kada
su u pitanju pomoloske osobine, odnosila su se na masu ploda, duzinu i $irinu ploda,
indeks oblika, duzinu peteljke, masu i broj sjemenki ploda.

Masa ploda

Masa ploda je sortna osobina na koju u znatnoj mjeri utiCu i faktori spoljne
sredine, a posebno agrotehnika (Krgovi¢, 1990). Prema MiloSevi¢u (1997) masa ploda
sorte Junska ljepotica kretala se u granicama 50-70 g, Santa Marije 140-230 g i

Vilijamovke 180-250 g. Rezultati nasih proucavanja prikazani su u tabeli 1.

Tab. 1. Masa ploda (g)

Fruit weight (g)
Sorta /Cultivar X+Sx Min max ) Cv %
Junska ljepotica
Bella di Giugno 56,47+ 1,8 35,60 76,32 9,91 17,55
Santa Marija 1, 5, 5 94,13 147,53 16,43 13,51
Santa Maria
Vilijamovka 10554 547 15708 205,15 13,56 7,30
Williams

Rezultati proucavanja mase ploda (tabela 1) pokazali su da je najvecu
prosje¢nu masu imala sorta Vilijamovka (185,71 g), najmanju Junska ljepotica (56,47
g) dok je kod Santa Marije iznosila 121,59 g. Najveci koeficijent varijabilnosti (Cv %)
imali su plodovi sorte Junska ljepotica (17,55 %), a najmanji plodovi sorte
Vilijamovka ( 7,30 %). Rezultati naSih proucavanja slazu se sa navodima gore
pomenutih autora kada je u pitanju masa ploda. Najujednacenije plodove imala je
Vilijjamovka, §to se moze tumaciti, pored sortne specificnosti i kao rezultat njene bolje
prilagodenosti uslovima uspijevanja proucavanog podrucja.
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Duzina ploda

Prema istrazivanjima E.Nenadovi¢-Mratini¢ 1 saradnici (2007) prosjecna
duzina ploda sorti Junska ljepotica, Santa Marija i Vilijamovka kretala se u intervalu:
71,4 mm (Junska ljepotica), 87,2 mm (Santa Marija) i 92,8 mm (Vilijamovka).
Rezultati nasih proucavanja prikazani su u tabeli 2.

Tab. 2. Duzina ploda (mm)

Fruit lenght (mm)
Sorta/ Cultivar X+Sx Min max 0 Cv %
Junska
ljepotica 71,99 + 1,14 59,50 80,00 6,27 8,70
Bella di Giugno
SantaMarija  ¢3 19, 683 70,60 92,40 4,55 5,47
Santa Maria
Vilijamovka g3 55 4 1 5 84,00 12,26 6,63 9,32
Williams

Rezultati proucavanja su pokazali (tabela 2) da je najveéu prosjec¢nu duzinu
ploda imala sorta Vilijamovka (93,09 mm), a najmanju Junska ljepotica (59,5 mm).
Najveci koeficijent varijabilnosti (Cv %) imali su plodovi Vilijamovke (9,32), a
najmanji plodovi Santa Marije (5,47). Rezultati nasih proucavanja ne odstupaju od
dobijenih rezultata gore pomenutih autora.

Sirina ploda
Rezultati nasih proucavanja kada je u pitanju Sirina ploda prikazani su u tabeli 3.

Tab. 3. Sirina ploda (mm)
Fruit width (mm)

Sorta/Cultivar X+Sx Min max 0 Cv%
Junska
ljepotica 43,90 + 0,52 37,30 49,70 2,84 6,49
Bella di Giugno
SantaMarija 13, 99 52,10 68,30 5,03 8,36
Santa Maria
Vilijamovka 61,87 0,9 56,10 67,40 4,98 6.49
Williams

Rezultati proucavanja Sirine ploda (tabela 3) pokazali su da su najvecu Sirinu
ploda imali plodovi Vilijamovke (61,87 mm), a najmanju plodovi Junske ljepotice
(43,9 mm). Najveci koeficijent varijabilnosti (Cv %) imali su plodovi Santa Marije
(8,36), a najmanji plodovi Junske ljepotice (6,49), koja je imala najujednacenije
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plodove (najmanje variranje Sirine plodova). Razlike u vrijednostima izmedu
proucavanih sorti za datu osobinu nisu izrazene.

Indeks oblika ploda

Prema istrazivanjima E.Nenadovi¢-Mratini¢ i saradnici (2007) indeks oblika
ploda sorti Junska ljepotica, Santa Marija i Vilijamovka kretao se u intervalima: 1,66
(Junska ljepotica), 1,40 (Santa Marija) i 1,31 (Vilijamovka). Rezultati nasih
proucavanja duzine ploda prikazani su u tabeli 4.

Tab. 4. Indeks oblika
Shape index

Sorta/ Cultivar X+Sx Min max 0 Cv %

Junska
ljepotica 1,64 + 0,049 1,31 1,87 0,27 16,46
Bella di Giugno
SantaMarija
Santa Maria
Vilijamovka
Williams

1,38 £ 0,087 1,30 1,58 0,48 34,78

1,49 + 0,026 1,36 1,63 0,11 73,82

Rezultati proucavanja indeksa oblika ploda (tabela 4) pokazuju da je Junska
ljepotica imala najvecu vrijednost (1,64) a najmanju vrijednost je imala sorta Santa
Marija (1,38). Najveci koeficijent varijabilnosti (Cv %) imali su plodovi Vilijamovke
(73,82 %), a najmanji plodovi Junske ljepotice (16,46 %). Veéi koeficijent varijabilnsti
kod Vilijamovke moZze se tumaciti i sortnom specifi¢nos¢u date sorte (nepravilan oblik)
1 uticajem meteoroloskih uslova u godini ispitivanja.

Tab. 5. Duzina peteljke (mm)
Petiole length

Sorta/ Cultivar X+£Sx Min max o Cv%

Junska
ljepotica 37,1+0,76 30,00 44,00 4,16 11,20
Bella di Giugno
SantaMarija
Santa Maria
Vilijamovka
Williams

28,5+ 0,89 24,00 37,00 4,88 17,10

27,6 +0,92 17,00 40,00 5,07 18,34
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Duzina peteljke

Klasifikacijom po Stancevi¢u (1980) peteljka ploda moze biti: duga (preko 35
mm), srednje duga (20 - 35 mm) i kratka (do 20 mm). Rezultati nasih proucavanja
duzine peteljke ploda ispitivanih sorti dati su u tabeli 5.

Rezultati proucavanja duzine peteljke (tabela 5) pokazali su da je najveca
prosjecna duzina peteljke evidentirana kod Junske ljepotice (37,1 mm) a najmanja kod
Vilijamovka (27,6 mm) dok je kod sorte Santa Marija ta vrijednost iznosila 28,5 mm.
Najveci koeficijent varijabilnosti (Cv %) imali su plodovi Vilijamovke (18,34), a
najmanji Junske ljepotice (11,2). Veca duzina peteljke ploda Vilijamovke u odnosu na
druge proucavane sorte, moze tumaciti kao sortna specificnost date sorte.

Broj i masa sjemenki ploda

Rezultati istrazivanja broja i mase sjemenki proucavanih sorti kruske dati su u
tabeli 6.

Tab. 6. Broj i masa sjemenki (g)
Number and mass of seeds (g)

Sorta/ Broj sjemenki Masa sjemenki (g)
Cultivar Number of seeds Mass of seeds (g)
Junska
ljepotica 6,43 0,25
Bella di Giugno
SantaMarija
Santa Maria 6,76 0,27
Vilijjamovka
Williams 7,10 0,28

Rezultati istrazivanja pokazali su da je najviSe sjemenki imala Vilijjamovka
(7,10) a najmanje Junska ljepotica (6,43) sto se moze dovesti u vezu sa rasporedom i
brojem sorti opraSivaca (bolja oplodnja kod Vilijamovke). Istrazivanja su takode
pokazala da je najveéu masu sjemenki imala sorta Vilijamovka (0,28 g) a najmanju -
sorta Santa Marija (0,27 g).

Hemijske osobine ploda

Hemijski sastav plodova kod svih vocaka je jako sloZena osobina i u znacajnoj
mjeri zavisi od sortimenta, uticaja faktora spoljasnje sredine, faze zrelosti plodova,
primjenjenih agrotehnickih mjera i pedoloskih osobina zemljista (Niketi¢ - Aleksic,
1988). Sadrzaj ukupnih Secera u plodu kruske je razli¢it i zavisi od niza faktora
odnosno u prvom redu zavisi od sorte a u izvjesnoj mjeri i od podloge, te i od uslova
spoljasne sredine (Dzami¢ i sar., 1966; Hulme, 1970, 1971; Misi¢, 1972; Misi¢, 1987).
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Vecina pomenutih autora navodi da plodovi kruske sadrze i do 20% suve materije, 9-
15% ukupnih Secera i 0,20-0,60 % organskih kiselina.

Vrijednosti ovih hemijskih karakteristika variraju u zavisnosti od sortimenta
kruske, uslova spoljasnje sredine 1 stepena primjenjivosti agrotehnickih mjera
(Mratini¢, 2000.) Rezultati nasih proucavanja prikazani su u tabeli 7.

Tab. 7. Hemijske osobine ploda
Chemical characteristics of fruits

Hemijske osobine ploda
/Chemical characteristics of fruits/

Rastvorlji- l{kl:lpl.ll Invertni Ukupne
Sorta va suva Seceri & . pH
. .. Seceri Saharoza kiseline
Cultivar materija Total mezokarpa
(%) Invert | Saccharose Total
o sugars sugar (%) acids mesocarp
Soluble dry (%) o (0-14)
matter (%) (%)
Junska
%65?;1;? 13,99 8,60 6,12 2,48 0,17 4,44
Giugno
Santa
Marija/ 10,00 5,52 4,85 0,37 0,35 3,53
Santa Maria
VIVIVIJZ.Z‘;‘:nVSka 14,00 932 | 685 2,47 0,20 3,24

Rezultati proucavanja pokazuju da je najveci sadrzaj rastvorljive suve materije
zabiljezen kod Vilijamovke (14%), a najmanji kod Santa Marije (10%). Rezultati su u
saglasnosti sa rezultatima pomenutih autora. Rezultati prouc¢avanja su pokazali da je
najveci sadrzaj zabiljeZen kod Vilijamovke (9,32 %) a najmanji kod Santa Marije (5,52
%). Dobijeni rezultati donekle odstupaju od rezultata nekih autora (Dzamic i sar.,
1966; Hulme, 1970, 1971; Misi¢, 1987) koji navode da se sadrzaj ukupnih Seéera u
plodovima kruske krece 9-15%. To se odnosi na Santa Mariju (5,52 %) i1 Junsku
ljepoticu (8,60 %). Manji sadrzaj ukupnih Secera kod pomenutih sorti moze se dovesti
u vezu sa uticajem faktora spoljasnje sredine.

Sadrzaj invertnih Secera bio je najveci kod Vilijamovke (6,85 %) a najmanji
kod Santa Marije (4,85 %). Prosjecan sadrzaj saharoze u plodovima kruske iznosi 1,9
(Niketi¢ - Aleksi¢, 1988). Nasi rezultati su pokazali da je najveéi sadrzaj zabiljeZen kod
Junske ljepotice (2,48 %) a najmanji kod Santa Marije (0,37 %). Manji sadrzaj
saharoze kod Santa Marije mozu se tumaciti i kao rezultat uticaja klimatskih faktora i
uslova uspijevanja na datu sortu.

Nasa proucavanja su pokazala da je najveéi sadrzaj ukupnih kiselina
evidentiran kod Santa Marije (0,35 %) a najmanji kod Junske ljepotice (0,17 %).
Sadrzaj ukupnih kiselina prema dobijenim rezultatima moze se smatrati povoljnim.
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Rezultati proucavanja pH mezokarpa, ustanovljeno je da je najveéu vrijednost imala
sorta Junska ljepotica (4,44) a najmanju Vilijamovka (3,24). Na osnovu dobijenih
rezultata utvrdujemo da je pH vrijednost kod svih ispitivanih sorti izuzetno povoljan i
nalazi se u granici optimalnih vrijednosti.

Zakljucak

Na osnovu dobijenih rezultata morfoloskih i hemijskih osobina proucavanih
sorti kruske Junska ljepotica, Santa Marija i Vilijamovka, mogu se izvesti sledeci
zakljucci:

- Najvecu prosjecnu duzinu ploda imala je Vilijamovka a najmanju Junska
ljepotica. Vilijamovka je imala i najvecu Sirinu ploda, broj sjemenki i najveéu
prosjec¢nu masu sjemenki a najmanju Junska ljepotica.

- Najveci indeks oblika ploda bio je kod Junske ljepotice, a najmanji kod Santa
Marije.

- Najvecu duzinu peteljke imala je Junska ljepotica, a najmanju Vilijamovka.

- Najvecéi sadrzaj rastvorljive suve materije imala je Vilijamovka, a najmanji
Santa Marija Kod Vilijamovke je registrovan i najveci sadrzaj ukupnih Secera,
a najmanji kod Santa Marije.

- Najvise invertnih Se¢era imala je Vilijamovka, a najmanje Santa Marija.

- Najveci sadrzaj saharoze zabiljezen je kod Junske ljepotice, a najmanji kod
Santa Marije. Najvecu koli¢inu ukupnih kiselina imala je Santa Marija, a
najmanju Junska ljepotica. Najveéu pH vrijednost mezokarpa imala je Junska
ljepotica, anajmanju Vilijamovka.

Na kraju ovih istrazivanja moze se izvesti jedan opsti zakljucak, kao odgovor
na postavljene ciljeve i zadatak nasSeg istrazivanja, a to je da agroekoloski uslovi
Bratunca i njegove okoline u potpunosti odgovaraju intenzivnoj proizvodnji kruske, te
se privredno - bioloske osobine proucavanih sorti Junska ljepotica i Vilijamovka u
potpunosti mogu ispoljiti, dok su te osobine kod Santa Marije niZe od optimalnih.
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Sazetak

Objekti hortikulture u procesu urbanog razvoja Banjaluke su predmet i
tematski okvir ovoga istrazivanja. U domenu transformacije urbane matrice, a na
temelju literature, te pisane i graficke arhivske grade, kao i1 na terenu ustanovljenih
¢injenica, analizirani su razvojni tokovi objekata hortikulture kroz odredene istorijske
epohe. Rezultate istrazivanja moguée je implementirati na polju planiranja, uredenja i
regeneracije objekata hortikulture kako za efikasnije rjeSavanje aktuelnih problema,
tako i za stalno pracenje promijena u nacinima koris¢enja zelenih prostora Banjaluke.

Kljucne rijeci: objekti hortikulture, urbani razvoj, transformacija urbane
matrice

Uvod

U ovom istraZivanju posmatramo razvoj objekata hortikulture u kontekstu
primjene principa morfogeneze urbanih struktura. To opredjeljenje posebno je
fokusirano na ¢injenicu da ova problematika u nasoj zemlji nije do sada kompleksno
proucavana. Transformacija urbane matrice Banjaluke je polaziSte, a na temelju
literature, te pisane i graficke arhivske grade, kao i na terenu ustanovljenih ¢injenica,
analizirani su razvojni tokovi objekata hortikulture kroz odredene istorijske epohe.
Analiticki pristup ovog istrazivanja podrzava tradicionalne integracije funkcionalnih
struktura grada kroz =zaStitu urbanog pejzaza, njegove morfologije i prirodnog
okruzenja (Simonovi¢, 2010). Uticajni faktori (prirodni, stvoreni i socio-ekonomski)
odreduju dinamiku procesa svih strukturnih promjena objekata hortikulture, a njihov
odrzivi razvoj treba da bude kontekst (ToSkovi¢, 2000). Ambijentalne vrijednosti i
obiljezje zelenog grada, Banjaluka je stvarala kroz vijekove. Memorija definiSe sustinu
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duhovnog identiteta urbane sredine pa je neophodno zadrzati je u svim buduc¢im
vizijama razvoja Bnjaluke.

Ciljevi 1 metode

Osnovni cilj rada je da kroz preispitivanje znacenja mjesta i uloge objekata
hortikulture u procesu razvoja Banjaluke doprinese teoriji savremene nauke o urbanom
pejzazu u domenu svremenih tendencija metodoloskog planiranja sistema zelenila.
Proces sagledavamo kroz period formiranja naselja oko utvrdenja uz rijeku kao
osovinu (period fortifikacije), zatim period spontanog prostornog razvoja i period
planski usmjeravanog razvoja Banjaluke (Simonovi¢, 2010). Objekti hortikulture su
dio raspolozivog prostora na nivou urbanistickih planova Banjaluke. Sve prisutniji rast
interesovanja za prostorom, konfliktnost namjene, sukobi interesa i ciljeva na istim
lokacijama, namecu potrebu sistemskog, ekoloskog, urbanistickog planiranja i
projektovanja. Stoga su ciljevi istrazivanja sljedeci:

- da se teorijski razmotri mjesto i uloga objekata hortikulture u procesu
urbanizacije i razvoja Banje Luke, sagledavanjem inostrane teorije i prakse, uz
poseban osvrt na morfogenezu prostorne forme zelene strukture;

- dase izvrsi analiza intenziteta i snage djelovanja uticajnih faktora na sistem zelenila,
1 obrnuto;

- da se analiziraju okvimi prostorni prirodni faktori: orografski, klimatski, geoloski,
pedoloski, hidrografski, zatim potencijalna vegetacija, grupa antropogenih i
socijalno-ekonomskih faktora (drustvene potrebe, Zivotni standard i vlasnistvo
zemlje u domenu imovinsko-pravnih odnosa);

- da se definiSe kategorija i funkcionalni tip naselja, istorijski proces urbanog raz-
voja sa akcentom na zelenu strukturu, postojece stanje zelenila, stepen ugrozenosti
Zivotne sredine;

- da se u okviru nabrojanih faktora posebna paznja posveti postojecem stanju
objekata pejzazne arhitekture, urbanih i periurbanih zona, sa valorizacijom stanja
svih komponenti koje su polazna osnova buduég razvoja.

Primjenjen je empirijski metod prikupljanja i obrade podataka, koji je
sproveden u domenu odgovarajueg monitoringa. Terensko istrazivanje i obrada
prikupljenih podataka utvrdeno je kroz metode strukturalne, funkcionalne i uzro¢ne
analize relevantnih podataka iz stru¢ne i naucne literature, i odgovarajuce planske i
programske dokumentacije.

Podaci koriSteni u izradi ovog rada, uzeti su iz dostupne literature. Vec¢i dio
podataka iz planske i programske dokumentacije dobijen je u Zavodu za zastitu
kulturno istorijskog i prirodnog nasljeda Republike Srpske.
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Rezultati i diskusija

Banjaluka se kontinuirano, od najstarijih vremena do danas, razvija u
razli¢itim drustveno-ekonomskim prilikama, ali pod sli¢nim prirodnim kontekstualnim
faktorima. Formiran urbani identitet srednjoevropskog koda (Simonovi¢, 2010) i
specificnost Banjaluke se ogleda kroz slojevitost srednjoevropskog, srpsko-
vizantijskog i orijentalnog urbaniteta.

Razvojni proces zelene matrice od nastanka naselja do petnaestog vijeka,
ukazuje da su razne kulture utisnule i ostavile tragove, ali vrtno-arhitektonsko
stvaralaStvo ostaje jo§ neistrazeno, neotkrtiveno. U nasim istorijskim zapisima rijetko
nailazimo na podatke koji bi svjedoCili o Zzelji naroda ili bosanske vlastele za
osnivanjem parkova ili drugih ozelenjenih prostora. Uo¢i samog pada Banjaluke u
turske ruke dokument ugarskog diplomate iz 1519. godine ukazuje da je Banjaluka ne
samo utvrdenje, ve¢ i razvijeno podgrade s obje strane rijeke, Cije sadrzaje (civilne,
ekonomske, sakralne) moZemo tek nasluéivati (Sevo,1995). Dolaskom Turaka, grad se
mijenja i dobija orijentalne karakteristike, koje se ispoljavaju u odsustvu jedinstvenog
plana i teznje za funkcionalno$¢u. Orijentalni grad je grad pjeSaka, uskih ulica,
razvijenog susjedstva, $to je stvaralo specifi¢ne grupacije ku¢a — mahale, kao osnovne
jedinice naselja. Stepenasta gradnja kuca na padinama stvara urbanisticki koncept
naselja prema nepisanom zakonu prava na vidik, nadasve lijep okolni pejzaz.
Koncepcija organizacije mikrosusjedstva, polozaj dvorista, kuée i cvjetne baste —
avlije, kao 1 nacin Zivota u njemu nije bila samo slucajnost ve¢ najées¢e smisljena
akcija za plasti¢no oblikovanje prostora. Zelenilo, cvjetne baste preovladavaju urbanim
sklopom Banjaluke, $to potvrduju graficki prikazi i putopisi Yriarte iz 1984. godine. Ti
mali kuéni vrtovi i dvorista, oplo¢ena kamenom ili kaldrmom od oblutaka, ograni¢eni
potezima svjetlih zidova, sluZili su kao dodatni prostor u kome se odvijao znatan dio
porodi¢nog zZivota, narocito u ljetnjem periodu.

Tipi¢nu bastu ili okuénicu iz tog perioda prepoznatljivom ¢ine specifi¢nosti
njenih biljnih 1 arhitektonskih elemenata, te odnos kuce i baste. Sadnja cvijeca u to
vrijeme je u sofama (Drljevi¢, 1985), asimetri¢na i slobodna, S§to dozvoljava harmoniju
boja, a u koloritu je dominantna crvena. Istrazivanja ukazuju na karakteristican kanon
orijentalne dogme, religije i obi¢aja. Soliterno drvo, topijarne forme Simsira i drugog
ukrasnog Zzbunja, voda koja Zubori (Sedrvan), mirisni tepisi cvijeéa i loze na pergolama
su ambijentalni kontekst banjaluckih basta, ¢ija je funkcija bila polivalentna, narocito u
ljetnem periodu (Dosenovi¢, 2009).

Razni putopisci i istori¢ari u zapisima ¢esto navode informacije o zelenilu
gradova. O znacaju zelenila i umjetnosti oblikovanja vrtova u tom periodu govori i
turski putopisac Evlija Celebija, koji, dajuéi opis nekog grada, ne propusta priliku da
bar nesto kaZe o zelenilu. Tako Celebija navodi da je Banjaluka, koju je posjetio 1660.
godine, imala sedamdeset mjesta za izletiSta — od svih najglasovitija Ferhad —paSina
basca, a svaka bolja kuca ima vinograd, bascu i ruzicnjak, divan kao zemaljski raj.

Istoricari spominju kako begovi unose mnogo zelenila, cvije¢a. Narocito se
njeguje drvece: sevlija, igda, badem, uz Ccerize, Sedrvane. Dafina (Elaeagnus
angustifolia L.) ve¢ je tada bila poznata i popularna kao ukrasna vrsta, a i njezin naziv
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igda' zadrzao se do danas (Sili¢, 1990). Tada se mnogo cjenila i uzgajala isto¢njacka
tuja (Biota orientalis Endl.). Svakako da je unoSenje stranih vrsta u to vrijeme bilo
sluc¢ajno i bez unaprijed smisljenih planova. Zbog razlika u obicajima, vjeri i pogledu
na zivot u urbanoj sredini istovremeno su se razvijale i drugacije matrice, sa drugim
obilezjima.

Na primjeru Banjaluke, istrazivanja pokazuju da su se zahvaljujuéi izgradnji
linearnog pravca prostranog Carskog druma, od Crkvene do hotela "Bosna" (1860), te
prodajom lokacija uz njega, na ravnom terenu oko te poduzne osovine, razvile
hris¢anske cjeline grada, Srpska i Latinska varos, formiraju¢i pravilne blokove.

Tre¢i period — period planskih regulacija i planski usmjeravanog razvoja
gradova Republike Srpske — predstavlja ne tako dugo, ali u pogledu raznolikosti
transformacija prostorne strukture, veoma bogato razdoblje, koje pocinje
austrougarskom okupacijom 1878. godine i traje sve do danas. Za to vrijeme nastaju
vidne promjene u opStem izgledu Banjaluke i objekata hortikulture, a ono §to je dalo
specificnu notu bili su drvoredi, ¢ija je sadnja pocela jo§ 1882. godine.

S1. 1. Carski drum i drvored - fotografija snimljenana pocetkom XIX vijeka
Imperial road and avenue - a photo taken at the beginning of 19th century
(Izvor: Republic¢ki zavod za zastitu kulturno-istorijskog i prirodnog nasljeda Republike Srpske)

(Source: the Republic Institute for the Protection of Cultural, Historical and Natural Heritage of the
Republic of Srpska)

Osnivanje Gradevinskog odjeljenja u Sarajevu, odnosno Tehnickog odjeljenja
u Banjaluci i drugim veéim gradovima, precizne geodetske karte iz 1880/84. godine i
formiranje katastra, uvodenje Zakona o gradevnom redu kojim se zahtjevala propisna
dokumentacija za dobijanje gradevinske dozvole, predstavljaju vaZznije regulativne
mehanizme koje je nova drzavna uprava provela u cilju planskog usmjeravanja razvoja
gradova. Struéno angaZovanje mnogobrojnih inZinjera iz Austrije, Ceske i drugih
evropskih zemalja znacajno je uticalo na provodenje urbanizacije.
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U tom duhu, nova strategija razvoja gradova sa planerskim postavkama o
formiranju objekata hortikulture imala je odjeka u svim veéim urbanim centrima.
Promjene na uli¢noj mrezi odvijale su se sinhronizovano sa promjenama fizi¢kih
struktura, ili su, neposredno nakon provlac¢enja nekog uli¢nog pravca, njegove pocetne
i krajnje tacke markirane novim objektima, sa regulisanjem izgradnje prateceg
drvoreda. Aleje i sadnja uli¢nog zelenila, do tada marginalno zastupljena, postaju
planerska kategorija. Grade se mnogi javni objekti okruZeni zelenilom. Pijace se
pretvaraju u parkove ili skverove. U ulicama se formiraju drvoredi, a najznacajniji
banjalucki drvored, iz ovog perioda, podignut je 1885. godine u duzini od 17
kilometara.

S1. 2. Park Kraljice Marije pocetkom XIX vijeka na staroj razglednici
(Izvor: Muzej Republike Srpske)
Queen Maria Park at the beginning of 19th century in old postcard
(Source: the Museum of the Republic of Srpska)

Proglasenjem Kraljevine Jugoslavije 1929. godine, i njenom administrativnom
podijelom na banovine, Banjaluka dozivljava preporod kao centar Vrbaske banovine,
ali sa ve¢ formiranom urbanom matricom, odredenim komunikacijskim, arhitektonskim
1 pejzazno-oblikovnim akcentima. Tako je, 1930. godine oformljen Gradski park (park
"Petar Koci¢"), na mjestu na kojem se nalazilo muslimansko groblje. Fotografije i
geodetska dokumentacija tog prostora prikazuju simetri¢no rjeSenje u stilu francuskih
parkova, sa centralno postavljenom fontanom.

U periodu izmedu dva svjetska rata intenzivno se nastavlja formiranje
parkova. Medutim, izgradnja stambenih i industrijskih objekata u velikoj mjeri
onemogucava pravilan razvoj zelene matrice. ISCezavaju baste - privatni vrtovi, kao i
elementi zelenih struktura u njima. Kvalitet zivotne sredine Banjaluke se sve vise
pogorsava. Objekti hortikulture javnog karaktera, zbog minimalnih dimenzija, nisu bili
dovoljni da efikasno djeluju u domenu ekoloskih funkcija.
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Poslije oslobodenja 1945. godine pristupilo se intenzivnoj urbanizaciji,
napravljeni su urbanisticki i regulacioni planovi 1 projekti za pojedine gradske cjeline,
posebno prilikom priprema za izgradnju stambenih naselja ili za izgradnju novih
privrednih kompleksa. Ucinjeni su mnogi napori da se zelenilo urbane matrice
Banjaluke rjeSava po savremenim urbanistickim koncepcijama, ali su, uz ogromne
teskoce, realizovani samo neki pokusaji. Po¢etkom 1974. godine zavrSen je Izvedbeni
projekat parka "Mladen Stojanovic", ¢ija je realizacija krenula veé naredne godine.

=

EL

Sl1. 3. Park "Petar Koci¢" - fotografija snimljena po¢etkom XX vijeka
(Izvor: Muzej Republike Srpske)

Petar Koci¢ Park - a photo taken at the beginning of 20th century
(Source: the Museum of the Republic of Srpska)

Iako formiranje objekata hortikulture nije adekvatno pratilo izgradnju grada,
mnogi regulacioni planovi i idejni projekti su taj problem aplicirali. Podaci za
Banjaluku iz Programa regulacije grada 1952. godine, ukazuju da su tri (od ukupno
devet) smjernica posvecene zelenilu, dve prirodnim obiljezjima urbanog pejzaza i
jedna o ulozi zelenila u formiranju identiteta grada (Kirjakov, 1952).

Izgradnja urbanih sklopova u procesu razvoja Banjaluke odvijala se
interpolacijom u nasljedenu fizi¢ku strukturu, uglavnom novih stambenih blokova
internacionalnog stila, tipicnih za period socijalizma. Izgradena su stambena naselja,
¢ija prostorna organizacija s aspekta parcelacije i regulacije, kao i odnosa prema
nasljedenom gradskom tkivu, definisala je nove stambene komplekse. Prilikom
rekonstrukcije i obnove centralnih gradskih cetvrti zelenilu se nije davala prednost, jer
je zemljiste bilo suviSe skupo da bi se gradili objekti hortikulture. Takva urbanisticka
politika je dovela do veoma izgradenog gradskog centra, sa ponekim manjim skverom,
drvoredom ili manjim objektom hortikulture javnog karaktera. Novonastali ozelenjeni
prostori po dimenzijama, funkciji i formi nisu odgovarali onoj kategoriji kojoj su
pripadali. Cesto ne predstavljaju dijelove organizovanog sistema, veé su formirani bez
stru¢nog koncepta, te je i njihov ekoloski doprinos zastiti i unapredenju zivotne sredine
minimalan. Parkovske povrsine, dimenzijama i sadrZajima, ni danas ne omogucavaju
svestranu rekreativnu aktivnost posjetilaca svih doba starosti.
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Poslednji period razvoja objekata hortikulture odnosi se na aktuelni,
tranzicioni. Po zavrSetku rata na prostoru bivSe Jugoslavije, poslije 1995. godine,
Republika Srpska postaje entitet u okviru BiH, a Banjaluka njen administrativni centar
sa oko 200.000 stanovnika. Drustveno-politicke 1 istorijske promjene, te proces
tranzicije od devedesetih godina XX vijeka, u razvoju Banjaluke inicirale su neplansko
poveéanje fizicke strukture. Promijenjeni socio-ekonomski uslovi i osiromaSenje
drzave, kao posljedica ratnih deSavanja, izmijenili su moguénosti drustvene (drzavne) i
lokalne uprave prema kapitalnim investicijama. Izostalo je finansiranje izgradnje i
obnove objekata hortikulture i primarne infrastrukture. Objekti urbanog zelenila su
izloZeni stalnim pritiscima lokalnih aktera koji insistiraju da dragocjeni ekoloski vazni
resursi budu oskrnavljeni ili potpuno unisteni u cilju ostvarenja sopstvenih interesa,
izgradnje fizickih struktura koje donose profit. Vazno je ista¢i pojavu neplanske -
bespravne izgradnje, koja se javlja u okvirima gradske periferije kao posljedica sporog
rjeSavanja stambenih potreba za uvecan broj stanovnika. Grad duboko zadire u
prirodne predjele, uslovno zasti¢ene park-Sume (Trapisti, Star¢evica), stvarajuéi nove
prostorne fizicke strukture.

Ocuvanje i formiranje objekata hortikulture danas prvenstveno mora da se
posmatra i kao ekolosko pitanje zadatog problema. UrbanistiCko planiranje i
projektovanje imaju kljucni uticaj na stanje i ambijentalni kvalitet zivotne sredine u
gradovima, a pogres$ne odluke mogu imati nesagledive posljedice. U tom kontestu su,
kao alternativa, i adekvatna obnova i redizajn parka "Petar Koci¢".

SI. 4.1 5. Park "Petar Koci¢" u novom ruhu nakon rekonstrukcije 2006. godine
(Autor: Dosenovic, 2007)
Petar Koci¢ Park renewed after the reconstruction in 2006
(Author: Dosenovic, 2007)

Intenzivnom izgradnjom, objekti hortikulture postaju sve dragocjeniji i to
uslovljava njihovo definisanje ne samo kroz odnos, rastojanje i formu, ve¢ kroz
cjelovito funkcionalno-prostorno znacenje u sklopu slozenog urbanog tkiva i
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kompleksnog traZzenja novih rjeSenja u postizanju, prije svega, kvalitativnih a zatim i
kvantitativnih promjena u zastupljenosti i nacinu uredenja tih prostora.

Zakljucak

Odrzivi razvoj urbane matrice Banjaluke, a samim tim i objekata hortikulture,
treba da bude u fokusu planerskih postavki, $to podrazumjeva oCuvanje ambijentalne
vrijednosti obiljezja zelenog grada. Rezultati istrazivanja ukazuju da je Banjaluka
stvarala identitet kroz vijekove, koji je neophodno zadrzati u svim buduc¢im vizijama
razvoja grada, jer memorija definiSe suStinu duhovne mape urbane sredine. Rezultate
istrazivanja mogucée je implementirati na polju planiranja, uredenja i regeneracije
objekata hortikulture kako za efikasnije rjeSavanje aktuelnih problema, tako i za stalno
pracenje promjena u nac¢inima koriStenja zelenih prostora Banjaluke.
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The objects of horticulture in the process of urban development of Banjaluka
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Abstract

Camelina (Camelina sativa L.) is studied mostly as oil plant that can replace
oilseed rape in the extensive agriculture. It is a good source of oil (40% oil in seeds)
similar to sunflower, soybeans, canola, castor been and other oil crops. Oil of camelina
is rich in essential omega 3 fatty acids. In addition, seed protein content is relatively
high. Camelina has modest requirements for agro-ecological conditions and it is highly
resistant to pathogens. Those features make camelina suitable for human nutrition and
animal feed. Its use is related to sustainable agriculture, bio-diesel industry, cold-
pressed oils and the use of so-called marginal land. Examination of its ability to uptake
and accumulate heavy metals (HM) is interesting from the standpoint of 1) food safety
and 2) potential for phytoremediation. Hence, the aim of this study was to investigate
the effect of HM on uptake and accumulation of some essential macro- and
micronutrients and unwanted HM. Experiments were done with Camelina sativa L.,
cultivar Stepski 1. The seeds were exposed to 1 pM Cd or Cu and 10 uM Ni or Zn
since the beginning of germination. Plants were grown in water cultures, in semi-
controlled conditions of a greenhouse, on % strength Hoagland solution to which were
added HM in the same concentrations as during germination. Concentrations and
distribution of Ca, Mg, P, K, Fe and Mn in roots and shoots were altered in the
presence of increased concentration of Cd, Cu, Ni and Zn.

Key words: camelina, Cd, Ni, Cu, Zn, essential macronutrients, micronutrients
Introduction
Cruciferous species Camelina sativa L. (also known as false flax, Gold of

Pleasure, camelina or German sesame) was a quite common crop in Europe and North
America until the middle of the last century, but since then has been continually losing
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in importance so that it is now virtually unknown in Europe (Gehringer, 2010). As the
interest in renewable energy has increased greatly, this summer annual oil plant has
become topical again. Camelina is studied mostly as oil plant that can replace oilseed
rape in the extensive agriculture. It is a good source of oils; it contains about 41.41% of
oil depending on conditions, location and N nutrition (Miiller, 2001). Camelina is
similar to sunflower, soybeans, canola, castor been and other oil crops. Oil of camelina
is rich in essential omega 3 fatty acids (Miiller et al., 1999). In addition, seed protein
content is relatively high. Camelina has modest requirements for agro-ecological
conditions (Makowski, 2003). An important feature of camelina is its high level of
resistance against insect pests and plant pathogens and low doses of nutrients
(Volmann et al., 1996, 2005; Ceccarelli, 1996). Camelina is suitable for human
nutrition and animal feed. Its use is related to sustainable agriculture, bio-diesel
industry, cold-pressed oils and the use of so-called marginal land. The comparatively
short vegetation period of approximately 120 days makes it particularly suitable as an
alternative annual crop for production of renewable energy within tight crop rotations
(Agegnehu & Honermeier 1997; Miiller & Friedt 1998; Miiller et al., 1999).
Examination of camelina ability to uptake and accumulate heavy metals (HM) is
interesting from the standpoint of 1) food safety and 2) potential for phytoremediation.
Hence, the aim of this study was to investigate the effect of HM on chemical
composition of camelina.

Materials and methods
Plant growth

Before sowing, seeds were kept for 24 h in deionized water (control), 1 pM Cd
(as CdCl,) or Cu (as CuSO4x5H;0) and 10 pM Ni (as NiSOy) or Zn (as ZnSO4x7H,0)
dissolved in deionized water. Seeds were germinated in the quartz sand, in an
incubator, at 26°C. Seedlings were planted in pots containing Y% strength Hoagland
nutrient solution (Hoagland & Arnon, 1950) (control) to which were added Cd or Cu to
final concentration of 1 uM and Ni or Zn to final concentration of 10 uM, respectively.
Each treatment was set in 5 replications with 8 plants per replication. Nutrient solution
was changed every other day and aerated regularly. Plants were grown for 30 days.

Plant analyses

Concentrations of K, Ca, Mg, Fe, Cu, Zn, Mn, Ni and Cd were determined by
atomic absorption spectrophotometry (AAS SHIMADZU AA-6300), after ashing plant
material at t = 500° C and dissolving in deionized hot water in the presence of 0.25 M
HCIL. P concentration was determined spectrophotometrically, by the ammonium
vanadate-molybdate method.
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Results and discussion

A certain number of plants belonging to the family Brassicaceac have
hyperaccumulative properties (Lagercrantz et al., 1998; Paterson et al., 2001). For this
reason a large number of studies focused on the possibility of using plants from this
family for phytoremediation (Zeremski, 2011)._Rapeseed belongs to the same family as
Arabidopsis thaliana and Thlaspi caerulescens, plants that are known as
hyperaccumulators of Zn and Cd (Lagercrantz et al., 1998; Paterson et al., 2001; Lombi
et al., 2001; Roosens et al., 2003). The ability of this species to accumulate in shoots
high concentrations of Zn and Cd was confirmed by experiments of Grispen et al.
(2006), while Angelova et al. (2008) experimentally found potential of Brassica napus
for phytoremediation of soils contaminated by Pb and Cd. The ability of Brassica
Jjuncea to accumulate in shoot high concentration of Cd was the research subject of
many scientists in the last ten years (Banuelos et al., 2005; Ghosh & Singh, 2005).
Because of that, analyzes of effects of excess essential (Cu and Zn) and non-essential
(Cd and Ni) elements on chemical composition of Camelina sativa contributes to
advance knowledge on species belong to the family Brassicaceae.

Heavy metals in camelina had great influence on concentration of essential
macronutrients (Figure 1). Largest changes were in the presence of Cd compared with
control plants. Minor changes were observed in presence of Cu. Uptake of Ca in rice
was decreased by Zn treatment (Fageria, 2002). In common bean, uptake of Mg was
increased by Zn application, whereas, uptake of P was decreased. The same results
were obtained in camelina.

4.5 ——p K Ca Mg
4.0
35
3.0
2.5
2.0
15
1.0
0.5 // // J A\ <73
0.0
Control Cu Ni Ccd Zn

Fig. 1. Concentration (in % in DW) of P, K, Ca and Mg in above-ground parts and
roots of camelina grown in the presence of Cu, Ni, Cd or Zn
Koncentracija (u % u DW) P, K, Ca i Mg kod nadzemnih delova i korenova lanika
gajenog u prisustvu Cu, Ni, Cd ili Zn
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In presence of Ni concentration of Zn was higher in the stem than in the leaf,
whereas in the presence of Cu and in the control Zn concentrations in leaves and stems
were almost equal (Fig. 2 (A)). Concentration of Mn in leaves declined in the presence
of Ni and especially Cu with respect to the control. Those differences were smaller in
stems (Fig. 2 (A)). As expected, significant increase in concentration of Ni, Cu, Zn and
Cd in shoot, was observed plants treated with those metals.

The very high levels of accumulated metals is often result growth on metal-

enriched soils. Genetically, metal accumulation is independent of metal tolerance
(Assun et al. 2006), and under regulation of a small number of other genes (Macnair et
al., 1999). Therefore, it is not possible to conclude that a plant with an increased metal
concentration in leaves is also tolerant to that metal. Metal concentration in leaves per
se can only be taken as an indication of a plant’s potential tolerance to that metal, but
not as evidence of tolerance itself, (Ernst, 2006).
Concentration of Fe increased in root by Cu treatment, while concentration of Mn
decreased in presence of Ni (Fig. 2 (B)). Cu toxicity to plants is relatively low, because
they have a number of protective mechanisms that protect excessive Cu uptake and Cu
translocation (Merian et al., 2004). In this experiment, the presence of Cu concentration
of Fe, Mn and Zn was altered less than in the presence of Zn, Ni and Cd in both shoots
and roots.

100——Fe Mn Cu Zn —B—Ni
20 K 3500 Fe Mn Cu
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70 3000
60 2500
50 2000
40 1500
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1000
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0 —a —u 0 ._./.
Leaf  Stem Leaf | Stem Leaf | Stem Control Cu Ni
Control Cu Ni
(A) (B)

Fig. 2. Concentration (in mg kg DW) of Fe, Mn, Cu, Zn and Ni in leaves and stems
(A) and roots (B) of camelina grown in the presence of Cu or Ni
Koncentracija (u mg kg DW) Fe, Mn, Cu, Zn i Ni u liS¢u i stabljikama (4) i
korenovima (B) kod lanika gajenog u prisustvu Cu ili Ni

Poor translocation of Cu from roots to shoots found in many plant species
(Chaignon et al., 2002; Liu et al., 2001) is also found in camelina (Fig. 2). The highest
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concentration of Cu in shoot is a feature of intensive growth phase (Kabata-Pendias &
Pendias, 2003).

Tab. 1. Concentration (in mg kg DW) of Fe, Mn, Cu, Zn and Cd in camelina grown in
the presence of Zn or Cd
Koncentracija (u mg kg DW) Fe, Mn, Cu, Zn i Cd kod lanika gajenog u
prisustvu Zn ili Cd

Treatment Fe Mn Cu Zn cd
Tretman
Shoot
Control | g | 73:26 58.83 3.11 21.38 1.17
Kontrola | Root | o309 ¢¢ | 92083 | 11.80 103.10 3.56
Koren
Shoot 75.48 14291 | 12.60 833.33 -
7n Izdanak
Root | 373333 | 9096 | 67.63 | 963333 -
Koren
Shoot 1 595 62.29 11.12 78.21 181.80
cd Izdanak
Root | g6e500 | 11645 | 51.07 319.02 1929.49
Koren

In the presence of Zn and Cd concentration of Cu increased four to six times,
while in the presence of Cd concentration of Fe and Zn increased more than threefold
(Tab. 1). Increase in concentrations of essential elements (not added as a tretament)
may be explained by severe reduction in fresh and dry weight in the plants treated with
Cu and Ni and especially Cd and Zn.

Matthaus and Zubr (2000) concluded that generally even very low content
of Cd and a low content of Zn and Ni, could make adverse effects on biological value
of camelina and may make it unsiutable for animal feed. The specific role of Zn in
metabolism and its presence in camelina oil seed cakes (CSOC) can be considered as
an advantage supporting the acceptance of CSOC as a component of fodder mixtures.

Conclusion

Apart from applied HM, concentrations and distribution of Ca, Mg, P, K, Fe
and Mn in roots and shoots were also altered. Concentrations of Fe, Cu, Zn and Ni
increased in presence of Cd and Zn. Cu and Ni did not provoke large changes in
concentrations of macroelements. Concentrations of Ni, Zn and Cd increased
substancially after their application, suggesting that Camelina sativa can be considered
for phytoremediation.
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Uticaj teSkih metala na hemijski sastav
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Sazetak

Lanik (Camelina sativa L.) je vrsta koja je interesantna prvenstveno kao uljana
kultura, koja moze da zameni uljanu repicu u ekstenzivnoj poljoprivrednoj proizvodnji.
Seme lanika sadrzi 40% ulja i po tome je lanik slican suncokretu, soji, uljanoj repici,
ricinusu i drugim uljanim kulturama. Ulje lanika je bogato esencijalnim omega 3
masnim kiselinama. Osim uljem, seme je bogato i proteinima. Lanik ima umerene
zahteve za agroekoloskim uslovima i veoma je otporan na bolesti. Ove osobine ga Cine
pogodnim za ishranu ljudi i Zivotinja. Upotreba lanika je uglavnom vezana za odrzivu
poljoprivredu, industriju biodizela, hladno cedenih ulja i kori§éenje tzv. marginalnih
zemljista. Ispitivnje svojstava lanika vezanih za intenzitet usvajanja i nakupljanja
teskih metala (TM) je interesantan sa dva stanovista: 1) zdravstvene bezbednosti hrane
i 2) moguénosti za koriS¢enje lanika u fitoremedijaciji. Zbog toga je cilj ovog rada bio
da se ispita uticaj TM na usvajanje i akumulaciju nekih neophodnih makro- i
mikroelemenata, kao i nepozeljnih teskih metala. Ogledi su izvedeni na Camelina
sativa L., sorta Stepski 1. Seme je naklijavano u prisustvu 1 uM Cd ili Cu i 10 pM Ni
ili Zn. Biljke su gajene metodom vodenih kultura, u polukontrolisanim uslovima
staklenika, na '2 koncentrovanom hranljivom rastvoru po Hoagland-u, kome su
dodavani TM u istim koncentracijama kao i tokom naklijavanja semena. Koncentracija
i distribucija Ca, Mg, P, K, Fe i Mn u nadzemnom delu i korenu je takode promenjena
pod uticajem primenjenih koncentracija Cd, Cu, Ni i Zn.

Key words: lanik, Cd, Ni, Cu, Zn, neophodni makroelement, mikroelementi
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Abstract

The NPK nutrients uptake in the production of cauliflower (Brassica oleracea
var. botrytis L.) irrigated with different water quality (fresh and saline water of 4 dS/m)
has been analyzed in the experiment conducted in the greenhouse of Mediterranean
Agronomic Institute of Bari. The highest nitrogen (N) consumption was observed 10
weeks after transplantation, while the highest consumption of phosphorus (P) and
potassium (K) was recorded 12 and 8 weeks after transplantation, respectively. The
highest concentration of N in vegetative part was obtained in cauliflower under saline
water irrigation (3.5%), while in the fresh water treatment concentration of N was
3.2%. The phosphorus uptake was significantly affected under saline irrigation practice
with respect to the fresh water being with total P uptake value corresponding to about
61% of the its uptake under the fresh water treatment. Irrigation with the salinity level
of 4 dS/m resulted in significant increase in the accumulated salts in soil being with an
electric conductivity (EC) value 17% greater than the one where fresh water was
practiced. Evolution of chloride (CI) and its average values during the whole cropping
period indicate that CI" behaved in a manner identical to the one characterizing the EC
parameter. This proves that CI" concentration in the soil can be taken as a measure
expressing the soil salinity.

Key words: nutrients, cauliflower, nitrogen, saline water, EC
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Introduction

Irrigation water quality has a profound impact on crop production. Irrigation
water contains dissolved mineral salts, but concentration and composition of salts
depended highly on the source the irrigation water.

One of the most important factors for a successful vegetable production is
water quality and availability. The choice must be based mainly on quality, storage
capacity and price (Van Assche & Vangheel, 1989). Accurate knowledge of crop water
requirement is a pre-requisite for an efficient and safe management of water and
fertilizers. The amount of both water and nutrients to be delivered will differ according
to the variation of the crop, its growth stage, the water quality, the climatic conditions
in the cropping environment including the absence and or in the presence of heating
systems and the cropping season. Since the copping media under traditional cultivation
technique is soil, it could be expected chemical changes as well as precipitation of the
applied nutrients.

In the traditional cultivation technique, salinity depending on the nature and
the amount of soluble salts, exerts a variety of effects on the plant concerning its
development, the yield and quality of the output, the crop variety as well as the salinity
tolerance of the plant different development stages; not to forget the atmospheric
conditions they effect the rate of evapotranspiration and the irrigation management.
The effect of saline irrigation water application on the plant development acts through
two ways; it either has a direct impact on the plant status or it indirectly alters the plant
functioning through breaking the soil natural equilibrium modifying thus its conducting
properties for the plant survival (Hamdy, 2002). In general, soil salinity, either caused
by saline irrigation water or by a combination of water, soil and crop management
factors, may result in: reduction in size of the produce; change in colour and
appearance; and change in the composition of the produce. Rhoades et al. (1989)
obtained increases in the quality of wheat, melons and alfalfa from use of saline
drainage water for irrigation (FAO, 1992). Cauliflower is classified as moderately
sensitive to salinity. Increasing irrigation frequency and applying water in excess of
plant demand may be required during hot, dry periods to minimize salinity stress
(Tanji, 1990).

The recommended range of irrigation water pH for production depends on the
crop being grown. In general, pH should range from 5.2 to 6.8. If the pH and alkalinity
are high, the water may need acid treatment prior to use on crops. Water pH levels
above the desirable range hinder absorption of certain nutrients, which may cause
toxicity (Jensen & Malter, 1995). Starving the plants from nitrogen can prevent curd
initiation (Atherton et al. 1987). This is because the leaf area development is restricted
and the plant cannot support generative growth. In plants growing in nitrogen deficient
conditions physiological disorders like "buttons" can occur (Carew & Thompson,
1948). Potassium deficiency can also occur, causing shortening of internodes,
thickening and curling of lamina, purple pigmentation along the leaf veins, inhibition
of curd formation and floral bud necrosis (IFA, 1992).
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The use of saline water has depressive effects on many crops and therefore it
can be a major problem in those areas of the Mediterranean region where vegetables
are extensively grown and shortage of good quality water is very common.
(Incalcaterra et al., 2003).

Materials and methods

It was grown Cauliflower variety Fremont (Hybrid) Royal Sluis (Brassica
oleracea), showing excellent weight, uniformity, density and color. Cauliflower was
grown under traditional technique using water of diffetrent salinity (2fresh and saline
water of 4 dS/m). The experimental surface was of an area about 80 m”, with 40 m’ for
each irrigation treatment. Each irrigation treatment included 8 replicates. The distance
between plants was 50 cm and 80 c¢cm between the lines, which gives a plantation
density of 2.5 seedlings/m’. The experimental layout is given in Fig. 1. Cauliflower
seedlings were transplanted on 01.12.2004. Harvest was done on 22.03.2005, when it
achieved full maturity.

Fresh water

Saling wabsr®
A4dSim

Fig. 1. Traditional technique experiment layout
Sema tradicionalne tehnike eksperimenta

Before fertigation soil physical and chemical analysis had been done as well as
chemical analysis of fresh and saline water for irrigation. Irrigation scheduling was
established taking into consideration the daily observation of evaporation from the
“Class A” pan installed in the greenhouse. The fresh water and prepared saline water
were contained in separate tanks of a volume of 200 1. Both tanks were connected to
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the irrigation network for water delivery. drip irrigation system was used with drippers
discharge of 4 I'h”. The first two weeks after plantation irrigation was practiced with
fresh water (1.1 dS/m). After that, in the fresh water treatment fertigation continued
with fresh water till harvesting, where as for saline one, fertigation was practiced with
the saline water (4 dS/m). The irrigation scheduling for cauliflower is given in Tab. 1.

Tab. 1. Cauliflower irrigation schedule
Raspored navodnjavanja karfiola

Irrigation scheduling
Raspored navodnjavanja
Irrigation frequency Irrigation water quantity (mm)
Ucestalost navodnjavanja Kolicina vode za navodnjavanje (mm)

4

After 18 days 4
Nakon 18 dana

After 12 days 6
Nakon 12 dana

After 12 day ]
Nakon 12 dana

After 12 days 3
Nakon 12 dana

After 12 days 3
Nakon 12 dana

After 8 days 10
Nakon 8 dana

After 10 days 10
Nakon 10 dana

After 9 days 10
Nakon 9 dana

After 8 days 12
Nakon 8 dana

After 10 days 12
Nakon 10 dana

For calculation of irrigation water quantity it was taken into consideration 20%
of leaching and 95% of efficiency of irrigation system.
The fertilizer requirements of cauliflower are 200 kg/ha N, 75 kg/ha P and 225 kg/ha K
(Dellacecca, 1990). The compositions of the macronutrient and micronutrients solution
practiced during the running of the experiment of cauliflower are given in (Tab. 2.).
Two applications of nutrients has been done in vegetative development stage while in
initiation of flowering and fruit development stage one application of fertilizers has
been done.
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Tab. 2. Macro and mickro nutrients for each application
Makro i mikro hraniva za svaku primjenu

Fertilizers Cauliflower
Dubriva Karfiol
Calcium nitrate (15.5% N, 20 Ca) 680 g
Potassium nitrate (14% N, 46% K,0) 660 g
Potassium phosphate 35 K,0, 53% P,0s) 330 g
Iron chelates (4.5% Fe) 70g
Micronutrients 100 g

Every 20 days values of pH and EC, as well as concentration of Cl and Na in
saturated soil paste were analyzed. Every 15 days NPK nutrients were analyzed in
vegetative and radical organs of plants. The total nitrogen was analyzed by an
automatic distillation apparatus “Distillation links, UDK 140 using Kjeldhal method.
Phosphorus was determined bu Olsen method (method blue of molybdenum), while
potassium was determined by photometry using flame photometer (JENWAY PEP 7).
For statistical analysis one way ANOVA and Duncan test has been used.
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Fig. 2. Dynamics of soil pH during the growing period
Dinamika pH zemljista tokom perioda vegetacije
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Results and discussion

Evolution of soil pH and EC during the growing period of cauliflower in both
treatments are shown in Fig. 2.

The data indicate that under the saline irrigation practice the pH were of values
very similar to the ones where fresh water was practiced showing under fresh water
values slightly higher with the respect to the ones measured under the 4 dS/m irrigation
treatment. Taking the overall pH average during the cropping cycle, it is quite clear that
increasing the salinity of irrigation water from 1.1 dS/m to 4 dS/m did not result in any
significant variation in the soil pH.

The presented data indicate that under saline irrigation practices with
successive irrigations there was a gradual increase in the accumulated salts in the soil.
However, the end of the cropping cycle, the accumulated salts were of an EC value
around 1.4 dS/m, which most of the crops could tolerate, but in comparison with the
fresh water treatment it is significant increase (17%) in the accumulated salts in soil.

In the Fig. 3 is presented evolution of CI" and Na" concentration in soil paste in
both treatments.
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Fig. 3. Dynamics of soil pH during the growing period
Dinamika pH zemljista tokom perioda vegetacije
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Chloride evolution data indicate that C1" behaved in a manner identical to the
one characterizing the EC parameter, showing at the end of cropping cyccle about 18%
higher Cl concentration in saline water treatment. This proves that CI” concentration in
the soil can be taken as a measure expressing the soil salinity. Regarding Na
concentration in the soil at the end of growing period there was no significant
difference between treatments.

In this paper evaluation of the NPK nutrients status during the copping cycle
of cauliflower grown under traditional technique under two irrigation treatments is
analyzed. in The nitrogen (N) concentration in both vegetative and radical part during
the cropping cycle is presented in Fig. 4.
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Fig. 4. Dynamics of N in vegetative and radical part
Kretanje N u nadzemnom i podzemnom dijelu

Regarding the N concentration, it is quite clear that during the cropping cycle,
both vegetative and radical part followed more or less the same trend between
treatments. There was a gradual increment in the nitrogen concentration reaching its
maximum concentration after 10 weeks from transplanting, the time where vegetative
growth is completed and the start the inflorescence head formation, then it sharply
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declined being more or less with the same concentration till harvest time. The data also
show that irrigation with saline water of 4dS/m resulted in a slight differences in the N
concentration being in values slightly lower than in the ones where irrigation was done
with fresh water. The highest concentration of N in vegetative part was obtained in
cauliflower under saline water irrigation (3.5%), while in the fresh water treatment
concentration of N was 3.2%. Regarding the N concentration in the roots during the
cropping cycle, it is clear that it followed a trend different from one concerning the
vegetative part. The highest concentration of N in roots were in treatment with fresh
water (2.0%), while in saline water treatment was obtained 1.8%. The presence of the
N in the roots with concentration nearly 50% lower than the vegetative part with the
whole cropping cycle indicate high mobility of the nitrogen and its transport to the
vegetative growth with little accumulation in the roots.

The total N uptake by plants was the highest in the treatment with fresh water
(6790 mg-plant'l) which is significantly 70% higher than the one corresponding to
saline water treatment (3783 mg-plant™) (Tab. 3.)

Tab. 3. Nitrogen uptake (mg~plant'1) by plant during growing period
Usvajanje azota (mg-biljka™) po biljci tokom perioda vegetacije

Smosrvode | FW | 4dsm

Nesomni dio | 6347 | 3574

Podsemmidio |9 209
&Z}fio 6790 ** 3783

** — significant difference on 0.01 P level
znacajna razlika na 0.01 P nivou

The phosphorus (P) concentration in both vegetative and radical part during
the cropping cycle is presented in (Fig. 5).

Evolution of P in both the vegetative and radical parts, followed a trend more
or less similar to the one characterizing the nitrogen evolution with the only difference
is that maximum P concentration was found to be after 12 weeks from transplanting,
the time of the formation of the fruits. This indicates that the phosphorus requirements
of the cauliflower varies with the variation of growth stage, it is relatively higher at the
formation of inflorescence head rather than during the development of the vegetative
growth. The same P concentration in vegetative part was obtained in both treatments
showing value of 0.88%, while in the roots there was a slightly (13%) higher
concentration under saline water irrigation (0,43%) in comparin with fresh water
treatment.

392 Agroznanje, vol. 14, br.3. 2013, 385-396



——4dS/m —&—FW

E 10000
Q.

=

c 8000 -
R

g 6000 -
c

[0]

2 4000 -
Q

o

o 2000 -
5

o 0 T . ‘ ‘

0 2 4 6 8 10 12 14 16 18

Weeks after plantation

——4dS/m —&—FW

£ 5000

g

£ 4000 -

c

S

T 3000 -

2

8 2000

C

8 1000

8 |

3 0 —_——— —
o 0 2 4 6 8 10 12 14 16 18

Weeks after plantation

Fig. 5. Dynamics of P in vegetative and radical part
Kretanja P u nadzemnom i podzemnom dijelu

Like the nitrogen, also the phosphorus uptake was significantly affected under
saline irrigation practice with respect to the fresh water treatment being with total P
uptake value corresponding to about 61% of the its uptake under the fresh water
treatment (Tab. 4).

Tab. 4. Phosphorus uptake (mg~plant'1) by plant during growing period
Usvajanje fosfora (mg-biljka™) po biljci tokom perioda vegetacije

Shamoarvore FW | 4dSm
Vez%fzt;:evnfﬁm 1153 714
Podzomm dio 136 56

l;czzliio 1289 ** 800

** _ significant difference on 0.01 P level
znacajna razlika na 0.01 P nivou

Agroznanje, vol. 14, br.3. 2013, 385-396 393



The potassium (K) concentration in both vegetative and radical part during the
cropping cycle is presented in (Fig. 6).
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Fig. 6. Dynamics of K in vegetative and radical part
Kretanje K u nadzemnom i podzemnom dijelu

The third element potassium, its concentration in the vegetative part followed
a trend different from the one characterizing its status in the roots during the cropping
cycle particularly at the earlier growth stages. However, in both vegetative and root
parts potassium was found at its highest concentration when the development in both
parts was nearly completed (8 weeks from transplanting), then it sharply dropped after
12 weeks of plantation, then it again gradually increased till the harvest time. Such
fluctuation in the K concentration during the cropping cycle in the vegetative part as
well as the radical one could be attributed to rate of development of both with the
progress of cropping period.

Irrigation with the 4 dS/m water resulted in very slight variation in the K
concentration with respect to the fresh water. In the Tab. 6. is presented K exportation
by plant during the growing period.
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Tab.5. Potassium uptake (mg-plant™) by plant during growing period
Usvajanje kalijuma (mg~biljka'1) po biljci tokom perioda vegetacije

Water salinity
Slanost vode FwW 4 dS/m
Vegetative part 9933 7492
nadzemni dio
Radical part 1227 819
podzemni dio
Total 11160 8311
ukupno

Similar to N and P uptake, the K uptake by the vegetative part of cauliflower
irrigated with fresh is 33% higher then in vegetative part under saline irrigation water
practice. In total, K uptake under fresh water treatment is 34% greater then in treatment
with saline water.

Conclusion

The highest consumption of NPK nutrients was recorded in 10, 12 and 8 weeks
after transplantation, respectively. Obtained results shows that cauliflower is
moderately sensitive crop to increased salinity of irrigation water, what led to slighly
lower consumptions of nutrients in regard to fresh water irrigation treatment. Taking
into account that water is a scarce natural resource, especially in the Mediterranean
countries, saline water could be an alternative to fresh water up to the range that is
acceptable according to the plant sensitivity to irrigation water salinity.
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Uticaj saliniteta vode za navodnjavanje na usvajanje
NPK hraniva u staklenickoj proizvodnji karfiola
(Brassica oleracea var. botrytis L..) na tradicionalan nacin
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Sazetak

U eksperimentu koji je sproveden u stakleniku Mediteranskog agronomskog
instituta u Bariju analizirano je usvajanje NPK hraniva u proizvodnji karfiola
navodnjavanog vodom razli¢itog saliniteta (svjeza voda i voda saliniteta od 4 dS/m).
Najveca potros$nja azota je zabiljezena 10 sedmica nakon presadivanja, dok je najveca
potrosnja P 1 K zabiljezena 12, odnosno 8 sedmica nakon presadivanja. Najveca
koncentracija N u nadzemnom dijelu karfiola je dobijena u tretmanu sa slanom vodom
(3.5%), dok je u tretmanu sa svjezom vodom koncentracija N bila 3.2%. Usvajanje fosfora
je znacajno smanjeno u tretmanu sa slanom vodom u odnosu na tretman sa svjeZzom vodom,
pokazuju¢i sadrzaj ukupno usvojenog P za 61% manji u odnosu na tretman sa svezom
vodom. Navodnjavanje sa vodom saliniteta 4 dS/m je rezultiralo u zna¢ajnom povecéanju
akumuliranih soli u zemljistu, pri ¢emu je vrijednost elektricnog konduktiviteta (EC) bila
17% veca u odnosu na tretman sa svjezom vodom. Kretanje sadrzaja hlora (Cl’), kao i
njegova srednja vrijednost za cijeli vegetacioni period, pokazuje istu tendenciju kao i
elektricni konduktivitet, $to ukazuje na to da vrijednost sadrzaja Cl" u zemljistu moze da
bude jedan od parametara za ocjenjivanje saliniteta zemljiSta.

Kljucne rijeci: hraniva, karfiol, nitrogen, slana voda, EC
Sretenka Markovié¢
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Sazetak

Tipicni proizvodi su jo§ iz predbiblijskog vremena smatrani kulturnim blagom
naroda i drZzava o ¢emu svjedoce nadeni zapisi na vise geografskih lokacija. Kao takvi
su se $titili legalnim sredstvima adekvatnim vremenu i prostoru njihovog postojanja.
Termin tipi¢nih proizvoda kao predmeta intelektualnog vlasnistva prvi put je uveden
1883. godine kada je potpisan prvi multilateralni sporazum-Pariska konvencija o zastiti
geografskih oznaka. Od tada do danas potpisan je niz dokumenata kojim se reguliSe
pravo raspolaganja i prometovanja tipi¢nim proizvodima. Sve aktuelne varijacije i
podvarijacije nacina zastite geografskih oznaka mogu svrstati zemlje u tri grupe i to:

(1) Zemlje koje stite geografske oznake posebnim zakonom tzv. sui generis
sistemom,

(2) Zemlje koje Stite geografske oznake kao trgovacke marke, sertifikacijske marke,
kolektivne marke, ili nekim drugim zakonskim sredstvom,

(3) Zemlje koje formalno ne prepoznaju i ne Stite geografske oznake.

Na globalnom nivou, 111 zemalja, ukljucujuéi 27 zemalja EU, §titi oznake
geografskog porijekla sui generis sistemom. 56 zemalja Stiti geografske oznake putem
trgovackih marki, sertifikacijskih marki, ili kolektivnih marki, gdje spadaju Australija,
Kanada, Japan i SAD. Veliki broj zemalja pored sui generis sistema ima dodatnu
opciju zastite geografskih oznaka kao trgovackih marki kao §to je slucaj Kine.

Kljucne rijeci: tipini proizvodi, intelektualno vlasnistvo, geografske oznake
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Uvod

Proizvodi koji su nastajali i razvijali se uporedo sa razvojem kultura i naroda
prihvatani su kao dio identiteta i kao takvi Cuvani i Sticeni legalnim sredstvima
adekvatnim momentu razvoja civilizacije. Forma zastite ovih proizvoda je kroz vrijeme
usvajana, popravljana i doradivana s ciljem zastite proizvoda, proizvodaca i podrucja
njihovog nastanka.

Danas u svijetu 157 zemalja §titi tipicne proizvode kao predmet intelektualnog
vlasnistva, bilo kroz posebno izradenu zakonsku kategoriju tzv. ,.sui generis* sistem,
bilo kroz trgovacke, sertifikacijske ili kolektivne oznake. Po broju zasti¢enih
geografskih oznaka prednjace zemlje Evropske unije sa preko vise od 6000
registrovanih oznaka.

U ovom radu dat je istorijski pregled legalnih formi zastite tipicnih proizvoda
kao predmeta intelektualnog vlasniStva, kao i njihova geografska rasporedenost.

Istorijski osvrt na zastitu proizvoda
poznatog geografskog porijekla

Kori$¢enje oznaka geografskog porijekla potice jos iz predbiblijskog vremena.
O tome svjedoCe nadeni zapisi o Nikozijskim vinima i o Sicilijanskom medu iz
Cetvrtog vijeka p.n.e. Iz vremena Augusta Cezara nadeni su zapisi o Iberijskom prsutu,
a kasnije Bordoanskim vinima, Maslinovom ulju iz Provoke, te Ruskoj koZzi iz
osamnaestog vijeka (Radman, 2006). Vlade nekih drzava Stitile su robne marke i
trgovacke marke koje se odnose na hranu sa odredenog geografskog podrucja od kraja
devetnaestog vijeka, koriste¢i zakonske mehanizme za zaStitu svog proizvoda od
imitacija.

Postoji niz medunarodnih konvencija i sporazuma kojima se reguliSe zastita
geografskog porijekla proizvoda.

1883. godine potpisana je Pariska konvencija o zastiti industrijskog vlasnistva
koja se smatra prvim potpisanim multilateralnim sporazumom koji se odnosi na zastitu
geografskog porijekla proizvoda. Pariska konvencija je oznake geografskog porijekla
identifikovala kao posebnu grupu intelektualnog vlasnistva, ali nije jasno definisala
ovaj koncept. Ova konvencija je dala moguénost zainteresovanim zemljama da
»~medusobno prave posebne sporazume o zastiti industrijskog vlasni$tva®“. Uslijedilo je
potpisivanje niza takvih sporazuma koji su se odnosili na zastitu Geografskog porijekla
proizvoda. Parisku konvenciju je potpisalo 173 zemlje medu kojima je i Bosna i
Hercegovina koja je Konvenciju potpisala 1. marta 1992. godine.

1891. godine 31 zemlja je potpisala Madridski sporazum kojim su uvedene
represivne mjere protiv lazne upotrebe oznaka geografskog porijekla proizvoda.
Zastitni mehanizam se bazirao na oduzimanju na carini uvezene robe za koju se
sumnjalo da nosi lazne oznake geografskog porijekla. Medutim, ovaj sporazum je imao
dvije slabe tacke. Kao prvo, sporazum nisu potpisale zemlje Sjerverne Amerike niti
tzv. Trece zemlje, tako da se ovaj sporazum na te zemlje nije ni odnosio, i kao drugo,
koris¢enje oznaka geografskog porijekla bilo je dozvoljeno i onima koji su koristili
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oznake ,,u tipu“ ili ,,vrsta“ ukoliko bi pravo porijeklo ipak bilo naznaceno. Madridski
sporazum je do danas potpisalo 35 zemalja.

1947. godine potpisan je GATT sporazum koji je definisao precizna pravila o
zastiti geografskog porijekla i na taj nacin eliminisao postojeée prepreke u zastiti istih.

1951. godine potpisana je Konvencija u Stresi koju je potpisalo 8 zemalja, a
koja se u segmentu zastite oznaka geografskog porijekla prvenstveno odnosi na zastitu
sireva. Ovom konvencijom regulisani su segmenti zastite geografskog porijekla i
naziva sireva. Zemlje potpisnice su se obavezale da ¢e zabraniti laznu upotrebu imena
geografskog porijekla i donijeti sve neophodne mjere koje ¢e regulisati adekvatnu
primjenu odredbi konvencije. Ova konvencija je ,,¢vrS¢a“ od Madridskog sporazuma
jer zabranjuje upotrebu izraza kao $to su ,.tip*“, ,,podtip” ili “vrsta“. 1975. godine je
oznakom geografskog porijekla zasticen prvi sir i to je bio sir Roquefort iz Francuske.

1958. godine potpisan je Lisabonski sporazum o zastiti oznaka geografskog
porijekla proizvoda i njihovoj medunarodnoj registraciji koji je ujedno postao i prvi
vodeéi multinacionalni sporazum koji je regulisao i omogucio uspostavljanje sistema
oznaka geografskog porijekla. Oznake geografskog porijekla, kako je definisano
sporazumom, su:

., Geografsko ime zemlje, regije ili lokaliteta, koje sluzi za ozmnacavanje porijekla
proizvoda, kvaliteta i karakteristika koje su iskljucivo ili znacajno posljedica
geografskog okruzenja, ukljucujuci prirodne i ljudske resurse .

Medutim i ovaj sporazum je potpisalo samo 27 zemalja (AlZir, Bugarska,
Burkina Faso, Kongo, Koreja, Kostarika, Kuba, Ceska Republika, Francuska, Gabon,
Grcka, DzordzZija, Haiti, Madarska, Iran, Izrael, Italija, Meksiko, Moldavija, Nikaragva,
Peru, Portugal, Sjeverna Koreja, Slovacka, Srbija i Crna Gora, Togo i Tunis). Oznaka
geografskog porijekla proizvoda, kako je regulisano ovim sporazumom, najprije treba
biti registrovana u zemlji porijekla proizvoda, a zatim na medunarodnom nivou u
Svjetskoj organizaciji za zastitu intelektualnog vlasnistva u Zenevi (WIPO). Na ovaj
na¢in registrovana imena proizvoda su zaStiCena od imitacijskih proizvoda kao i
proizvoda koji nose oznake ,,u tipu®, ,,vrsta“ i sl.

1963. godine potpisan je Sporazum o maslinovom ulju koji je potpisalo 13
zemalja s ciljem obezbjedivanja fer konkurencije medu zemljama izvoznicama
maslinovog ulja, kao i garantovanja kvaliteta maslinovog ulja zemljama uvoznicama
istog.

Gledano u Sirem medunarodnom kontekstu sistem zastite oznaka geografskog
porijekla uspostavljen je tokom Urugvajske runde pregovora tokom koje je potpisan
Generalni sporazum o trgovini i tarifama (GATT) ¢ije sprovodenje reguliSe Svjetska
trgovacka organizacija (WTO). Specifi¢na regulativa koja se odnosi na proizvode sa
zaSticenim geografskim porijeklom u okviru Generalnog sporazuma pobliZe je opisana
u aktu pod nazivom Sporazum o aspektima trgovine prava nad intelektualnim
vlasni§tvom (TRIPS). TRIPS je potpisan 1. januara 1995. godine od strane 135 zemalja
1 njime su regulisani standardi za zaStitu prava na intelektualno vlasniStvo. Kao
poseban tip intelektualnog vlasnistva izdvojena su imena poljoprivrednih prehrambenih
proizvoda cije se porijeklo vezuje za odredeno geografsko podrucje. TRIPS sporazum
u ¢lanovima 22. i 23. pobliZze objasnjava aspekte geografskog porijekla prehrambenih
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proizvoda. Clan 22. daje definiciju oznaka geografskog porijekla (Geographical
Indications — GI) koja glasi:

,,Oznake geografskog porijkla su indikatori koji identifikuju robu koja potice sa
podrucja zemlje potpisnice ovog sporazuma, ili regije, ili lokaliteta sa teritorije zemlje
potpisnice sporazuma, gdje su kvalitet robe, reputacija, ili druge karakteristikel
iskljucivo rezultat geografskog porijekla robe “.

Ovom definicijom je proSiren koncept indikatora geografskog porijekla u
odnosu na raniju definiciju usvojenu Lisabonskim sporazumom na za$titu roba koje
uzivaju reputaciju zahvaljuju¢i mjestu porijekla, a da pri tom ne moraju imati kvalitet
ili druge karakteristike koje se mogu pripisati mjestu proizvodnje. TRIPS sporazum je
kljuéni momenat u istoriji zastite indikatora geografskog porijekla proizvoda. Korist od
zaStite oznaka geografskog porijekla uzivaju vlasnici oznaka geografskog porijekla,
odnosno proizvodaci, zatim distributeri, zemlje u cjelini, a naroCito potrosaci koji na
ovaj nacin postaju informisaniji o porijeklu hrane i zasticeni od imitacija proizvoda.

Osim nabrojanih multilateralnih sporazuma postoji i niz drugih sporazuma koji
reguliSu oblast zastite geografskog porijekla proizvoda, a koji su lokalnijeg karaktera,
medu kojima je znacajno spomenuti:

- Interamericka konvencija o zastiti robnih marki iz 1929. godine,

- Rimski ugovor iz 1957. godine koji je ujedno postavio temelje Evropske unije,

- Centralnoamericka konvencija o zastiti intelektualnog vlasnistva iz 1968.
godine,

- Kartaginjanski sporazum od 26. maja 1969. godine,

- Sporazum Afri¢ke organizacije za zastitu intelektualnog vlasnistva (OAPI) iz
1977. godine,

Sjevernoamericki sporazum o slobodnoj trgovini iz 1992. godine potpisan
izmedu Sjedinjenih Ameri¢kih Drazava, Kanade i Meksika

Takode je potpisano i nekoliko bilateralnih sporazuma (O’Connor & Compani,
2010), o zastiti geografskog porijekla proizvoda i slobodnoj trgovini medu stranama
potpisnicama kao §to su sporazumi potpisani izmedu:

- Francuske i Italije iz 1964. godine,

- Francuske i Spanije iz 1973. godine,
- Francuske i Svajcarske iz 1974. godine,
- Francuske i Austrije iz 1975. godine,
- Bolivije i Meksika iz 1994. godine,

- EU i Australije iz 1994. godine,

- EU 1 Meksika iz 1995. godine,

- Kanade i Cilea iz 1996. godine,

- Meksika i Cilea iz 1998. godine,

- EU 1 JuZne Afrike iz 1999. godine,

- SADiJordana iz 2001. godine,

- EUi Sjeverne Afrike iz 2001. godine,

! Prema navodima Vivasa i Spennemana (2006) pod “drugim karakteristikama” se
mogu podrazumijevati boja, struktura ili ukus proizvoda.
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- EUIi Cilea iz 2002. godine,
- EU i Kanade iz 2003. godine,
- EU1SAD iz 2006. godine.

Aktuelni legislativni aspekt iz oblasti
intelektualnog vlasniStva na globalnom nivou

»Specifican kvalitet, prema definiciji FAO-a (2004), ,,je dobrovoljni pristup
koji se bazira na diferenciranju proizvoda na osnovu njihovih specifiénih
karakteristika, i predstavlja suprotnost generickom kvalitetu koji se fokusira na
osnovne zahtjeve koje proizvod treba da ispuni da bi se naSao na trziStu, naroCito u
pogledu ispunjenja zahtjeva koji se odnose na sigurnost hrane®. Ta ¢injenica povlaci za
sobom neophodnost da se definiSu potrebni uslovi i kriteriji koje tradicionalni
poljoprivredni i prehrambeni proizvodi moraju ispuniti da bi se mogli smatrati
proizvodima specificnog kvaliteta. Cilj definisanja tih uslova je da se zastite, kako
potroSaci tako 1 proizvodaci, od bezskrupulozne i nelojalne konkurencije.

Na internacionalnom nivou oznake geografskog porijekla se odnose na
geografsku dimenziju tradicionalnih proizvoda i omogucavaju prepoznavanje i zastitu
reputacije proizvoda kao kategorije intelektualnog vlasniStva. Kao S§to je ranije
pomenuto, prema Trgovackom Sporazumu Svjetske Trgovacke Organizacije koji se
odnosi na pravo na intelektualno vlasnistvo (TRIPS), Geografske oznake su ,,indikatori
koji identifikuju robu koja poti¢e sa teritorije zemlje Clanice Svjetske trgovacke
organizacije (WTO), ili regije, ili lokaliteta na toj teritoriji, gdje su kvalitet, reputacija
ili neke druge karakteristike robe isklju¢iva zasluga gografskog porijekla robe* (Clan
22.1).

Pravo na intelektualno vlasniS$tvo, takode, se smatra kao relevantan okvir za
zaStitu tradicionalnog znanja u okviru Komiteta za Tradicionalno Znanje, Folklor i
Geneticke resurse koji je pod ingerencijom Organizacije Svjetskog Intelektualnog
vlasnistva (WIPO). U cilju prevencije koriS§¢enja prava na intelektualno vlasnistvo od
strane neovlaséenih subjekata, Odredba ukljucuje, ,,cuvanje tradicionalnog znanja uz
promovisanje razvoja zajednice i trgovackog legitimiteta.”

Sistem zastite intelektulanog vlasniStva nije jednoobrazan i on se razlikuje od
zemlje do zemlje, pa i od regije do regije. Ipak, sve varijacije i podvarijacije nacina
zaStite geografskih oznaka mogu svrstati zemlje u tri grupe i to:

1. Zemlje koje Stite geografske oznake posebnim zakonom tzv. sui generis
sistemom,

2. Zemlje koje Stite geografske oznake kao trgovacke marke, sertifikacijske
marke, kolektivne marke, ili nekim drugim zakonskim sredstvom,

3. Zemlje koje formalno ne prepoznaju i ne §tite geografske oznake.

Sui generis sistem ima literarno znacenje ,,jedinstven po karakteristikama®, a u
kontekstu zastite geografskog porijekla predstavlja izraz koji se koristi da identifikuje
pravnu kategoriju koja postoji sama za sebe, nezavisna od drugih zakonskih kategorija,
jer je kreirana za specifiénu namjenu, u ovom slucaju zastitu geografskih oznaka. Sui
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generis sistem ,,pripada“ nekoj formalnoj grupi na teritoriji porijekla proizvoda i kao
javno dobro ne moze biti dislocirano, prodato ili kontrolisano od strane jedne individue
ili jedne korporacije za razliku od trgovacke marke.

Trgovacka marka — geografski termini ili oznaka ne mogu biti registrovani kao
geografske oznake ako samo opisuju geografsko porijeklo robe. Ako se geografska
oznaka koristi na takav nain da pored geografskog porijekla robe ili usluge
identifikuje i pojedina¢nu kompaniju ili grupu proizvodaca kroz duzi vremenski period,
1 kao takvu je kupci prepoznaju onda se moze registrovati kao trgovacka marka. Takva
viSe ne oznaCava samo porijeklo proizvoda, nego nesto “jedinstveno po
karakteristikama”.

Sertifikacijska marka jeste svaka rije¢, ime ili simbol koje ukazuje na
karakteristike kvaliteta proizvoda i moze ukljucivati njegovo geografsko porijeklo. Za
razliku od trgovacke marke sertifikacijska marka ukazuje na geografsko porijeklo
proizvoda na nacéin da identifikuje prirodu i kvalitet robe i da je proizvedena prema
definisanim standardima. Ona se od trgovacke marke razlikuje u tri bitna segmenta.
Prvi, sertifikacijska marka ne moze biti vlasni§tvo jednog subjekta. Drugo, svaki
subjekat koji postigne standarde postavljene od strane vlasnika moze postati njezin
suvlasnik. Trece, sertifikacijska marka ne moze se koristiti ni za §to drugo osim za robe
ili usluge za koje je registrovana.

Kolektivna marka se koristi samo od strane ¢lanova neke asocijacije ili grupe
da identifikuje njihovu robu ili usluge. Ona moZe, a ne mora ukazivati na geografsko
porijeklo. Grupa koja je npr. ve¢ zastitila proizvod sa PDO ili PGI oznakom moze
dodatno traziti kolektivnu marku kao dodatni oblik zaStite intelektualnog vlasniStva
(definicije preuzete iz Giovannucci et al., 2009).

Na globalnom nivou, 111 zemalja, ukljucujuci 27 zemalja EU, $titi oznake
geografskog porijekla sui generis sistemom. 56 zemalja Stiti geografske oznake putem
trgovackih marki, sertifikacijskih marki, ili kolektivnih marki, gdje spadaju Australija,
Kanada, Japan i SAD. Veliki broj zemalja pored sui generis sistema ima dodatnu
opciju zastite geografskih oznaka kao trgovackih marki kao §to je slucaj Kine. Nacini
zaStite geografskih oznaka Sirom svijeta prikazani su na Slici 7.

Legislativa Bosne i Hercegovine za zastitu intelektualnog vlasnistva

Zakon o industrijskom vlasniStvu u Bosni i Hercegovini (2002), kao lex
specialis, sadrzi materijalno-pravne odredbe koje ureduju uslove za sticanje prava
industrijskog vlasniStva, pravo na patent, zig, industrijski dizajn 1 geografsku oznaku.
Zakonom o osnivanju Instituta za intelektualno vlasni§tvo Bosne i Hercegovine
(,,Sluzbeni glasnik BiH* broj 43/04) dato je ovlas¢enje Institutu za vodenje upravnog
postupka u podruc¢ju industrijskog vlasniStva za sticanje, odrzavanje, promet i
prestanak prava na patent, robni i usluzni zig, industrijski dizajn i geografsku oznaku.

Zakonom o industrijskom vlasnistvu geografska oznaka se definiSe kao pravo
kojim se registruju oznake koje oznacavaju da roba potice sa odredene teritorije, regije
ili mjesta na toj teritoriji na kojoj se odredeni kvalitet, reputacija ili neka druga
karakteristika robe moze dovesti u vezu sa njezinim geografskim porijeklom.
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Geografska oznaka moze se, takode, registrovati za naziv robe koji je dugom
upotrebom u privrednom prometu postao poznat kao znak porijekla robe sa odredenog
lokaliteta ili regije. Geografska oznaka moze se upotrebljavati za oznacavanje
prirodnih proizvoda, ukljucujuéi poljoprivredne, industrijske i zanatske proizvode.

Sui generis sistem / Sui generis system

Sistem trgovackih marki i drugi administrativni mehanizmi / The system of
trade marks and other administrative mechanisms

Nedefinisan sistem zastite ili nedostatak podataka / Undefined protection
system or lack of data

'

Sl. 1. Mapa nacina zastite oznaka geografskog porijekla na svjetskom nivou
Map of protection modes for appellations of origin at the global level

(Izvor/Source: O’Connor & Kireeva, 2009; Giovannucci et al., 2009)

Iz Zakona o industrijskom vlasni§tvu proizaSao je Pravilnik o geografskim
oznakama (2002). Ovim pravilnikom blize su uredena pojedina pitanja u vezi sa
postupcima za registraciju geografskih oznaka, a posebno:

- Sadrzaj bitnih dijelova prijave za registraciju geografske oznake,
- Sadrzaj registra prijava geografskih oznaka,

- Postupak povodom prijave geografske oznake,

- Sadrzaj registra geografskih oznaka,

- Postupak za upisivanje promjena u registar,

- Postupak za upisivanje promjene zastupnika i

- Sadrzaj isprave o geogratkoj oznaci.

Prijavu registracije za geografsku oznaku mogu podnijeti udruzenja pravnih i
fizickih lica, privredne komore, opstine i drzavni organi.
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Tab 1. Zemlje sa najve¢im brojem zasticenih geografskih oznaka
Countries with highest number of protected geographical indications

Zemlja UKUPNO* Struktura
Country Total* Structure
. 5200 vina i alkoholnih pica, 1014**
Evropska Unija . s
European Union 6214 . prehramb(?n'lbemh proizvoda
5.200 wines and spirits, 1.014** food products
730 vina, 100 alkoholnih pi¢a, 80 prehrambenih
SAD .
UsA 910 . progvoda
730 wines, 100 spirits, 80 food products
o 660 vina i alkoholnih pi¢a, 22 prehrambena
Svicarska .
Switzerland 682 proizvoda
660 wines and spirits, 22 food products
Novi Zeland 600 550 vina, 50 prehrambenih proizvoda
New Zealand 550 wines, 50 food products
Australija Vina
Australia 427 Wines
. Uglavnom prehrambeni proizvodi, 23 vina i
Kina -y
China 403 ‘ alkoholna pica
Mostly food products, 23 wines and spirits
Ruska Federacija Jedna treéina prehrambeni proizyodi, dvije tre¢ine
Russian 223 . ostali proizvodi '
Federation One third of food products, two-thirds of other
products
Juzna Afrika 174 169 vina, 5 alkoholnih pic¢a
South Africa 169 wines, 5 spirits
59 vina i alkoholnih piéa, 50 poljoprivredno -
Kanada 109 prehrambenih proizvoda
Canada 59 wines and spirits, 50 agricultural and food
products
Vise od polovine prehrambeni proizvodi, ostatak
Turska 107 vina, alkoholna pi¢a i drugi proizvodi
Turkey More than a half of food products, the rest are
wines, spirits and other products
Cile 22 80 vina i alkoholnih piéa, 2 prehrambena proizvoda
Chile 80 wines and spirits, 2 food products
Prehrambeni i drugi proizvodi ne ukljucujuci vina i
Indija 45 alkoholna pica
India Food and other products, not including wine and
spirits
Kambodza 36 Prehrambeni i drugi proizvodi
Cambodia Food and other products
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Tab 1. Zemlje sa najve¢im brojem zastic¢enih geografskih oznaka (nastavak)
Countries with highest number of protected geographical indications

(continued)
Zemlja UKUPNO* Struktura
Country Total* Structure
Bivsa
Jugoslovenska .
Republika 25 V\Iﬁilrrzl:s
Makedonija
FYROM
Kuba 19 Ostali proizvodi***
Cuba Other products***
9 prehrambenih proizvoda, 5 vina i alkoholna pica,
Japan 16 2 ostala proizvoda
9 food products, 5 wines and spirits, 2 other
products
Maroko 16 Vina
Morocco Wines
Prehrambeni proizvodi, vina i alkoholna pica, 2
Meksiko 11 ostala proizvoda
Mexico Food products, wines and spirits, other products
Tajland 10 Prehrambeni proizvodi
Thailand Food products
Dzordzija 10 8 vina i 2 ostala proizvoda
Georgia 8 wines and 2 other products

(Izvor/Source: Giovannucci et, al., 2009)

*  Prema navodima autora podaci su prikupljani iz oficijalnih registara navedenih zemalja
za 2007 — 2008. godinu
According to the authors the data were gathered from the official registers of the
countries mentioned above

**  Podatak je preuzet iz baze podataka EU na dan 30.3.2011. godine. (U Prilozima 4, 51 6
prikazani su svi zasti¢eni proizvodi u EU oznakama PDO, PGI i TSI po kategorijama)
The data was taken from the database of the EU on March 30 in 2011 (Annexes 4, 5
and 6 show all the protected products in the EU labels PDO, PGI and TSG per
categories)

*#%* Termin ostali proizvodi se odnosi na zanatske proizvode, mineralne vode, tekstil,
duvanske proizvode, i ¢ak industrijske proizvode kao §to je porcelan
The term other products refers to artisalan products, mineral water, textiles, tobacco
products, and even to industrial products such as porcelain

U januaru 2010. godine Vije¢e Ministara BiH, na osnovu predloga Agencije za
sigurnost hrane, donijelo je dva pravilnika: Pravilnik o oznakama originalnosti i
oznakama geografskog porijekla hrane (2010) i Pravilnik o oznakama tradicionalnog
ugleda hrane (2010). PoSto je Zakon o industrijskom vlasniS§tvu ve¢ definisao
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geografske oznake, a Pravilnik o geografskim oznakama definisao procedure o
registraciji geografskih oznaka, kao i nadlezne institucije za sprovodenje istih, trenutno
je u BiH stanje sukoba nadleznosti izmedu Instituta za intelektualno vlasnistvo Bosne i
Hercegovine i Agencije za sigurnost hrane.

U mnogim zemljama u razvoju sistem zaStite geografskih oznaka je tek u
zacetku. Tako, u pojedinim slucajevima legislativni sistem je uspostavljen, ali se ne
primjenjuje zbog zbunjujucih pravila, visoke cijene koStanja i pretjerane birokratije.
Ovo je naroCito izrazena pojava u zemljama Sub-saharske Afrike. U nekim drugim
zemljama kao $to su npr. Argentina i Kuba sistem postoji ali se primjenjuje samo na
ogranicen broj proizvoda, kao $to su vina, duvan i alkoholna pi¢a. Neke zemlje kao $to
su Cile, Indija i Turska ne primjenjuju sistem zastite geografskih oznaka na cijeloj
teritoriji nego samo na pojedinim oblastima.

Distribucija geografskih oznaka po zemljama 1
po kategorijama proizvoda

Zbog razlicitih oblika zaStite oznaka geografskog porijekla u pojedinim
zemljama i nedostatka centralnog registra na svjetskom nivou, tesko je utvrditi tacan
broj registrovanih proizvoda. Tako na primjer, u nekim zemljama, kao §to su SAD,
gdje je na snazi sistem zaStite oznaka geografskog porijekla kao trgovackih marki, nije
moguce lako izdvojiti iz sistema registrovanih trgovackih marki one koje se odnose na
proizvode koji nose oznaku geografskog porijekla. U nekim drugim zemljama kao $to
je Kina, razliciti sistemi zaStite se preklapaju, pa tako neke zemlje imaju odvojene
nacionalne registre, narocito za vina, koji koegzistiraju sa sistemom zastite koji vazi u
Evropskoj uniji. U Tabeli 1 nalaze se priblizni podaci o broju i kategoriji zasti¢enih
proizvoda u zemljama koje imaju uspostavljene registre zasti¢enih proizvoda.

lako se vec¢ina ovih proizvoda nalazi na globalnom trzistu, ipak je
najznacajnije trziste Evropske Unije i SAD. U kontekstu oznaka geografskog porijekla
ova dva trziSta se konceptualno znacajno razlikuju.

Kako Goldberg (2001) navodi, EU geografske oznake vidi kao znak kvaliteta i
nacin kojim se ¢uvaju ruralne oblasti i njihova prirodna dobra, i kao sredstvo kojim se
stavlja kvalitet ispred kvantiteta i na taj nafin pomaze kupcima da prepoznaju,
vrednuju i opravdaju svoj izbor.

SAD geografske oznake primarno vide kao sredstvo marketinga kojim ¢ée se
prepoznati i nagraditi proizvodaci i proizvodnja ,.kvaliteta®. Vecina od najpopularnijih
proizvoda koji nose geografske oznake u SAD su proizvodi koji dosezu globalno
trziSte, iako su u pocetku zasti¢ivani samo za domacde trziste, tako da sad ime koje nose
viSe sluzi kao trzisni identifikator. Medu takve proizvode spadaju Krompir iz Ajdaha,
Jabuke iz Vasingtona ili Citrusi sa Floride. Zbog izlaska ovih proizvoda na globalno
trziSte njihova proizvodnja je omasovljena i nema znacCajnije orjentacije ka razvoju
odredene ruralne oblasti.
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Zakljucak

Na osnovu podataka iznesenih u ovom radu vidi se da je vaZnost zaStite
tipicnih proizvoda prepoznata jo§ u predbiblijskom periodu. Forma legalne zastite je
mijenjana i prilagodavana kroz vrijeme, a sve s ciljem ocuvanja tipi¢nih proizvoda kao
predmeta intelektualnog vlasni§tva naroda i prostora. I dok neke zemlje ove oznake
koriste ne samo u svrhu zastite proizvoda, nego i kao sredstvo za razvoj ruralnih oblasti
te kao sredstvo marketinga, Bosna i Hercegovina se joS$ nije usaglasila ni oko institucije
koja ¢e sprovoditi postupak zastite i vodenja registra geografskih oznaka.
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Abstract

Ever since pre-Bible time typical products have been considered as a cultural
heritage of people and countries. This is demonstrated by the records found in several
geographical locations. As such they have been protected by legal means adequate to
the time and space of their existence. The term of typical products as the objects of
intellectual property was first introduced in 1883, when the first multilateral treaty-
Paris Convention for protection of geographical indications was signed. Since then
series of documents governing the right to dispose and trade with typical products have
been signed.All current variations and sub-variations of methods to protect
geographical indications classify countries into three groups:

(1) Countries that protect geographical indications by special law, the so-called sui

generis system,

(2) Countries which protect geographical indications as trademarks, certification

marks, collective marks, or other legal means,

(3) countries that do not formally recognize and protect geographical indications.
Globally, 111 countries, including 27 EU countries, protect geographical indication of
origin by sui generis system. 56 countries protect geographical indications through
trademarks, certification marks, or collective marks, which include Australia, Canada,
Japan and the United States. A number of countries, in addition to a sui generis system,
has the additional option of protection geographical indications as trademarks as in the
case of China.

Key words: typical products, intelectual property, geographical indications
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Sazetak

Svakog poljoprivrednog proizvodaca interesuje finansijski rezultat njegove
proizvodnje. Kod onih proizvodaca koji ne vode redovnu i potpunu knjigovodstvenu
evidenciju, ovaj rezultat se moze izraCunati primjenom analiticke obracunske
kalkulacije. U ovom radu je prikazano utvrdivanje finansijskog rezultata i cijene
kostanja proizvodnje jabuke na primjeru jednog proizvodaca iz okoline Prijedora, na
bazi podataka o uslovima i rezultatima njegove proizvodnje jabuke tokom 2009. godine
na povrsini od 2 ha. Kalkulisanjem stvarnih troskova i prihoda utvrdeno je da je ovaj
proizvodac na 2 hektara zasada imao ukupne godiSnje troskove od 23.636 i prihode od
45200 KM i da je ostvario dobit od 21.564 KM. Pored saznanja o tome da li se
ostvaruje dobit (profit) u kolika je ta dobit, svakog proizvodaca sa stanoviSta
formiranja prodajne cijene i vodenja prodajne politike interesuje kolika je cijena
kostanja njegovag proizvoda. U analiziranom slucaju cijena kostanja I klase jabuke je
bila 0,37 KM/kg, a II klase 0,13 KM/kg.

Kljucne rijeci: cijena koStanja, analiti¢ka kalkulacija, jabuka
Uvod

Savremena proizvodnja jabuke obezbjeduje visoke prihode po jedinici
povrsine, s jedne strane, ali za ostvarivanje koncepta savremene-intenzivne proizvodnje
jabuke potrebna su znacajna ulaganja. Danas cijena podizanja 1 ha zasada jabuke u EU
iznosi 45-50.000 EUR, a u BiH je to nesto jeftinije zbog jeftinijih repromaterijala i
cijene rada. Bez obzira na nesto niZa potrebna sredstva u investicionom ciklusu i dalje
se mora teziti postizanju standarda u proizvodnji jabuke koji vrijede u razvijenim
zemljama kako bi bili konkurentni na medunarodnom, a i domacem trzistu.

Vocarska proizvodnja, a narocCito proizvodnja vocéa za potroSnju u svjezem
stanju, je visoko radno intenzivna, $to znaci da je u proizvodnoj cijeni ucesce zivog
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rada jako veliko. Uprkos velikom uce$éu Zivog rada u jedinici proizvoda vocarska
proizvodnja je jedan od najprofitabilnijih poljoprivrednih proizvodnji. Razlozi za
ovakve tvrdnje se mogu opravdati time da se u vocarskoj proizvodnji postizu vrlo
visoki prinosi po jedinici proizvodne povrsine (prinos jabuke se kre¢e od 3,5-8 kg/m?,
Sljive 3-6 kg/m?, kruske 4-10 kg/m’, jagode 2,5-5 kg/m” (Soski¢, 2000), kao i dosta
visoke veleprodajne cijene za razliku od drugih (ratarskih) linija proizvodnji kod kojih
se ostvaruju niski prinosi po jedninici proizvodnje (pSenica 3,5-6 t /ha, kukuruz 6-10
t/ha, soja 2,5-3,5 t/ha i sl.), kao i niske veleprodajne cijene (Komljenovi¢ i Todorovic,
1998). I kod jabuke su prosje¢ni prinosi u BiH niski (3,5 t/ha) u odnosu na okruzenje
(Srbija 7,8 t/ha, Hrvatska 9,8 t/ha) i EU-27 (21,3 t/ha) iz razloga §to je u BiH jos uvijek
malo intenzivnih voénjaka (Vasko i sar., 2011). Proizvodnja jabuke u BiH je u periodu
2004-08. bila dovoljna da zadovolji 52% domacih potreba, tako da je godiSnji deficit
iznosio oko 50 hiljada tona, Sto ukazuje na veliku prostor poveéanja proizvodnje ove
voéne vrste, ¢ak 1 bez potrebe izvoza (Mirjani¢ i sar., 2010). Jedan od uslova
uravnotezenja ponude i traZnje jabuke na godiSnjem nivou je adekvatno skladiStenje u
funkciji omoguéavanja odgodene potrosnje, iako su odredene analize potvrdile da je za
proizvodaca najisplativija prodaja jabuka odmah nakon berbe (Vasko i sar., 2010).
Prema podacima PHARE projekta za ostvarivanje dobiti od 15.000 KM gazdinstvo
treba da ima proizvodnju 0,75 ha intenzivnog zasada jabuke, ili 4,5 ha krompira, ili 19
ha kukuruza ili 28 ha pSenice (IzvjeStaj o stanju u sektoru poljoprivrede, prehrane i
ruralnog razvoja, 2008). Proizvodnja povréa i vocéa je izuzetno vazna za seoska
poljoprivredna gazdisntva u BiH jer obezbjeduje prehrambenu sigurnosti (uglavnom
povrée), odnosno prihod (ugavnom voée). Generalno, svih vrsta voéa pokazuje
pozitivne trendove i veliki potencijal (FAO, 2011).

Proizvodnja voc¢a se moze uspjeSno kombinovati i sa drugim vidovima
poljoprivredne proizvodnje, posebno proizvodnjom povrca, Sto ima velikog znacaja za
gazdinstva koja se nalaze blize velikim potroSackim centrima. Vocarstvo je znacajna
proizvodna grana u mnogim zemljama u svijetu Ciji ekoloski uslovi omogucavaju
uspjesno gajenje voca. Ova privredna grana dobija sve viSe na znacaju u tehnolosko
razvijenim zemljama, s obzirom na izuzetno znacajnu ulogu vocéa u ishrani ljudi koji
zive u industrijskim i urbanim sredinama kao i u ekoloski zagadenim sredinama, gdje
je potrosnja vocéa u svjezem ili preradenom stanju vrlo vazna za ocuvanje zdravstvene i
radne sposobnosti ljudi.

Zbog toga je i potrosnja voca po glavi stanovnika daleko veca u industrijski
razvijenim zemljama u odnosu na manje razvijene zemlje. Smatra se da godiSnja
potrosnja voca, koja ¢e zadovoljiti potrebe ljudskog organizma, ne bi smjela biti manja
od 120 kg po stanovniku.

Materijali i metode

Predmet istrazivanja je, polazeé¢i od osnovnih faktora procesa proizvodnje,
prikaZe transformacija njihovog angaZovanja u ostvarene prihode i troSkove (rad je
inaCe rezultat istraZivanja u okviru izrade zavrSnog rada na I ciklusu studija studenta
Milorada Mamuze na temu “Utvrdivanje efikasnosti proizvodnje jabuke upotrebom
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analiticke proizvodne kalkulacije”). Fokus istrazivanja je suzen na vocarsku proizvodnju,
odnosno na proizvodnju jabuke. Za postupak obraCuna visine i strukture troskova,
izracunavanja cijene koStanja i utvrdivanje finansijskog rezultata koriSéena je metoda
analitiCke obracunske kalkulacije (Andri¢, 1998; Marko 1 sar., 1998; Gogi¢, 2005;
Ivankovi¢, 2007) kombinovana sa metodom intervjua.

Koris¢en materijal predstavlja realne podatke pribavljene intervjuisanjem
jednog proizvodaca voca iz Gradine pored Omarske (opstina Prijedor). Na osnovu
rezultata njegove proizvodnje jabuke tokom 2009. godine na povrSini od 2 ha i
knjigovodstvenih podatka o troSkovima podizanja istog zasada, koji se u momentu
analize nalazio u devetoj godini njegove starosti. Elementi analitiCke kalkulacije su:
vrijednost proizvodnje i troskovi proizvodnje i prodaje i cijena kostanja. Vrijednost
proizvodnje jabuke utvrdena je mnozenjem koli¢ine obranih plodava sa prodajnom
cijenom (razli¢itom za I i II klasu jabuke). TroSkovi proizvodnje predstavljaju
vrijednosni izraz utroSaka pojedinih materijalnih i drugih utroSaka koji su bili
neophodna pretpostavka da se proizvodnja realizuje. U proizvodnji jabuke znacajni
troskovi su bili troSkovi materijala (materijalni troskovi) i troskovi odredenih usluga.
Troskovi prodaje se odnose na troskove skladiStenja i transporta jabuke od prodavca do
kupca. Finansijski rezultat predstavlja razliku izmedu vrijednosti proizvodnje i
troskova.

Nakon utvrdivanja ukupnih troskova izracunat je iznos troskova po jedinici
mjere dobijenog proizvoda, odnosno cijena koStanja jabuke, dijeljenjem iznosa
ukupnih troskova sa koli¢inom dobijenih proizvoda:

CK uTr
Q
gdje su:
CK = troskovi po jedinici mjere (cijena koStanja),
UT = ukupni troSkovi i
Q = ukupna kolicina proizvoda.

Posto je izmedu plodova jabuke bilo razlike u kvalitetu, one su prodate prema
klasi ¢ije standarde su zadovoljile, a cijena kostanja utvrduje za svaku klasu odvojeno
prema sljede¢em modelu.

Vrijednost I klase jabuke Ukupni troskovi
CK1 = —— . . oy .
Vrijednost proizvodnje  Koli¢ina u kg jabuka I klase
K2 = Vrijednost Il klase jabuke Ukupni troskovi

Vrijednost proizvodnje ~ Koli¢ina u kg jabuka II klase
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Rezultati i diskusija

Intervjuisanjem pomenutog proizvodaca jabuke pribavljeni su podaci o
troSkovima proizvodnje jabuke koje je on ostvario u 2009. godini na povrsini od 2
hektara.

Sa 2 ha zasada jabuke ostvarena je proizvodnja u koli¢ini od 80.000 kg, 70%
od ukupne koli¢ine proizvedenih jabuka ¢inilo je I klasu, a 30% II klasu. Te godine
jabuke su se prodane po prosjecnoj cijeni od 0,70 KM/kg za I klasu i 0,25 KM/kg za II
klasu.

Mineralna dubriva koja su se koristila za prihranu voénjaka tokom godine su:
KAN u koli¢ini od 600 kg, a njegova prosje¢na nabavna cijena te godine iznosila je 0,5
KM/kg i NPK 7:20:30 u koli¢ini od 600 kg, a nabavna cijena ovog dubriva bila je 0,7
KM/kg.

Za zastitu voénjaka od insekata, bolesti, StetoCina i korova upotrebljano je
nekoliko vrsta razli¢itih hemijskih sredstava (na 2 ha):

- iz grupe insekticida zastupljeni su bili: aktara 2 kg, a njegova nabavna cijena je
60 KM/kg, kalipso 0,8 lit, a njegova nabavna cijena je 400 KM/lit, avaunt 2
kg, a njegova nabavna cijena je 200 KM/kg,

- iz grupe fungicida zastupljeni su bili: skore 3 kg, a njegova nabavna cijena je
120 KM/kg, ervativ 3 kg, a njegova nabavna cijena je 220 KM/kg, bakracid 8
kg, a njegova nabavna cijena je 16 KM/kg i kaptin 6 kg, a njegova nabavna
cijena je 15 KM/kg,

- iz grupe herbicida zastupljena je bila: basta 6 lit, a nabavna cijena je 75
KM/lit.

Za obradu voénjaka je angazovana vlastita mehanizacija, ali se ona koristila i
za druge proizvodnje na gazdinstvu i1 pruzanje pojedineih usluga tom mehanizacijom i
drugim proizvodacima. Zbog toga je odabrano da se u kalkulaciji proizvodnje jabuke
radne operacije kosenja trave u voénjaku i prskanja vrednuju prema trzi$nim cijenama
za tu vrstu usluga od 100 KM/ha za kosSenje i 100 KM/ha za prskanje. Voénjak je
tokom 2009. godine koSen 4 puta, a prskan 17 puta.

Potrebe za ambalazom, tj. gajbama u koje se beru jabuke zahtijevale su
nabavku od 8.000 gajbi koje su placene po 0,5 KM/komad.

Prije pocetka eksploatacije zasada jabuke proistekli su troSkovi koji su
prethodili njegovom podizanju, a to su: troskovi pripreme zemljista, troSkovi podizanja
zastitne ograde koji su ukupno iznosili (za 2 ha) 33.800 KM (detaljnije specificirani u
tabeli 2). Nakon podizanja zasada uslijedili su i troskovi njegovog odrzavanja u prvoj,
drugoj i tre¢oj godini poslije sadnje. Svi ovi investicioni troskovi ¢ine ukupne troskove
podizanja 2 ha zasada jabuka koji iznose 56.470 KM za 2 hektara, a kalkulisani vijek
njegove upotrebe za obracun amotrizacije je 20 godina. Obracun troSkova amortizacije
zasada izvrSen je vremenskom linearnom metodom.

Za potrebe skladiStenja mehanizacije, ambalaze i privremenog kratkotrajnog
skladistenja plodova podignut je gradevinksi objekat Cija je nabavna vrijednost bila
36.000 KM a kalkulisani vijek upotrebe 40 godina. TroSkovi amrotizacije ovog
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osnovnog sredstva obraCunavanju se vremenskom linearanom metodom kao kod
zasada (900 KM/godisnje).

Tab. 1. Investicioni troskovi podizanja zasada jabuke
Investment cost of raising apple orchard

. KM
R.b. Faze u podizanju zasada (BAM)

No. Phases in raising orchard 2 ha 1 ha

Troskovi pripreme zemljista

The costs of land preparation 3710 2.855

Troskovi podizanja zasada

The costs of orchard raising 33.800 16.900

Troskovi podizanja zastitne ograde

The costs of raising protective fencing 3620 2.810

Troskovi odrzavanja zasada u 1.godini poslije sadnje
4. Costs of orchard maintaing in the 1st year after 1.990 995
planting

Troskovi odrzavanja zasada u 2.godini poslije sadnje
5. Costs of orchard maintaing in the 2nd year after 3.710 1.855
planting

Troskovi odrzavanja zasada u 3.godini poslije sadnje
6. Costs of orchard maintaing in the 3rd year after 5.640 2.820
planting

Ukupni troskovi:

Total costs 56.470 28.235

Vijek eksploatacije zasada (godina)

The lenght of orchard explotation (year) 20 20

Godis$nji troskovi amortizacije zasada

Annual costs of orchard amortization 2.823,50 L4175

Prilikom orezivanja voénjaka angazuje se radna snaga od 5 radnika godiSnje, Cija je
dnevnica 100 KM/radniku, a potrebe za radnicima prilikom berbe jabuka su znatno
vece i zahtijevaju angazovanje od 20 radnika ¢ija je dnevnica 30 KM/radniku i za
rasturanje mineralnog dubriva angazuju se 4 radnika Cija je dnevnica 50 KM/radniku.

Za vodenje programa zaStite jabuke gazdinstvo angaZzuje jednog
poljoprivrednog inzZenjera koji je po struci zastitar, a njegove usluge u 2009. godini
iznosile su 400 KM.

Troskovi berbe jabuka iznose 600 KM.

Opsti troskovi gazdinstva se procjenjuju na 5.000 KM godisnje. Ovi troskovi se
odnose na troskove elektricne energije, vode, placanja poreza, upotrebe vlastitog
automobila i sl.

Prilikom podizanja zasada uzet je kredit u iznosu od 30.000 KM sa godi$njom
kamatom od 8,95 %. Ukupna kamata za 5 godina je 7.320 KM, tako da je njen godisnji
iznos koji tereti proizvodnju jabuke 1.464 KM.
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Direktni troskovi prodaje koji uklju¢uju prevoz jabuka do kupca, pla¢anje
ulaza na pijacu i sli¢nih troskova iznosili su 30 KM po toni odvezenih jabuka.

Tab. 2. Analiticka kalkulacija proizvodnje jabuke
Analitical calculation of apple production

Povrsina/Area: 2 ha
Prinos/Yield: 80.000 kg

Kolic¢ina Cijena Ciiena
Proizvod (kg) KM/kg | Vrijednost A
. . ostanja
Product Quantiy Price Value Cost pri
(ke) BAM/kg ost price
Jabuka
Apple 80.000
70 % I klasa
70 % Ist class 56.000 0.70 39.200 0.37
30 % II klasa
30 % 2nd class 24.000 0.25 6.000 0.13
VRIJEDNOST PROIZVODNIE
. 45.200
Production value
Troskovi ri?(ie Koli¢ina Cijena Ukupno
Costs Unit Quantiy Price Total
Mineralno dubrivo: 720
Mineral fertilizers:
-KAN kg 600 0.5 300
- NPK 7:20:30 kg 600 0.7 420
Zastitna sredstva:
Pesticides 2.528
Insekticidi:
Insecticides: 840
- Aktara kg 2 60 120
- Kalipso lit. 0.8 400 320
- Avaunt kg 2 200 400
Fungicidi:
Fungicides: 1.238
- Skore kg 3 120 360
- Ervatin kg 3 220 660
- Bakracid kg 8 16 128
- Kaptin kg 6 15 90
Herbicidi:
Herbicides 430
- Basta lit. 6 75 450

416
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Tab. 2. Analiticka kalkulacija proizvodnje jabuke (nastavak)
Analitical calculation of apple production (continued)

Kolic¢ina Cijena Ciiena
Proizvod (kg) KM/kg Vrijednost koéjtan'a
Product Quantiy Price Value Cost ri'ce
(ke) BAM/kg p
Upotreba mehanizacije:
Use of machinery 2.100
- koSenje KM/BAM 4 100 400
mowing
- prskanje KM/BAM 17 100 1.700
spraying
Nabavka gajbi: kom./pie. | 8.000 0.5 4000
Crate supply
Amortizacija zasada
Orchard amortization 2.824
Amortizacije gradevinskog objekta 200
Amortization of the facility
Troskovi rada:
Labour cost 1300
rasturanje mineralnog r dan
dubriva w da 4 50 200
distribution of fertilizers - aay
- orezivanje r. dan 5 100 500
prunning w. day
berba r. dan 20 30 600
harvest w.day
Usluge poljoprivrednog inZinjera (zastitar) 400
Agricultural engineers services (security guard)
Dio opstih troskova
Part of the overall costs 3000
Kamata na kredit 1464
Loan interest )
UKUPNO TROSKOVI PROIZVODNIJE (1+2+3+4+5+6+7+8+9+10) 21236
Total production costs (1+2+3+4+5+6+7+8+9+10) )
Direktni troskovi prodaje 2 400
Direct production costs )
UKUPNI TROSKOVI (142+3+4+5+6+7+8+9+10+11) 73,636
Total costs (1+2+3+4+5+6+7+8+9+10+11) )
FINANSIJSKI REZULTAT (dobit) (I-IIT) 21564
Financial results (profit) (I-11]) )
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Ako se dobit svede na povrSinu od 1 ha onda ona iznosi 10.782 KM. Do
sli¢nih rezultata do3ao je i Grgi¢ (prema Cejvanovi¢ i sar., 2010) koji je utvrdio da je
dobit sa 1 ha zasada pod jabukom starosti 7-20 godina 5.080 EUR (9.940 KM)

Na osnovu podataka o troSkovima proizvodnje i prodaje i podataka o
ostvarenoj proizvodnji jabuka I i I klase, izraCunata je cijena koStanja za svaku klasu
posebno.

_39.200 23.636 _
" 45200 56.000

b

_ 6.000 23636 _
T 45200 24.000

0,131

Primjenom ove metodologije utvrdeno je da je na nivou 2009. godine cijena
kostanja jabuka I klase bila (zaokruZeno na 2 decimale) 0,37 KM/kg, a II klase 0,13
KM/kg. Obe cijene koStanja su bile znacajno ispod ostvarenih prosjecnih prodajnih
cijena, §to je proizvodacu omogucilo da ostvari dobit sa 2 hektara zasada jabuke vecu
0d 20.000 KM (21.564 KM).

Zakljucak

Savremena proizvodnja jabuke obezbjeduje visoke prihode po jedinici
povrsine, s jedne strane, ali za ostvarivanje koncepta savremene-intenzivne proizvodnje
jabuke potrebna su znacajna ulaganja. Na primjeru jednog proizvodaca jabuke iz
okoline Prijedora utvrdeno da ta pocetna ulaganja iznose 28.235 KM po hektaru
zasada. Primjenom metode analiticke obrac¢unske kalkulacije na bazi podataka za 2008.
godinu ovaj proizvodal je na 2 hektara zasada jabuke ostvario prinos od 80 tona
plodova I i II klase i prihod od 45.200 KM. Istovremeno, imao je godiSnje
troSkove proizvdnje od 23.635,50 KM. Cijena kostanja jabuke I klase bila je 0,37
KM/kg, a II klase 0,13 KM/kg. Obe cijene kostanja su bile znacajno ispod ostvarenih
prosjecnih prodajnih cijena, $to je ovom proizvodacu omogucéilo da ostvari godisnju
dobit od 21.564 KM sa 2 hektara, odnosno 10.782 KM sa 1 hekatar zasada.
Primjenjeni metod analiticke obraCunske kalkulacije za izracunavanje
finansijskog rezultata i cijene koStanja u proizvodnji jabuke potvrdio se kao
dosta jednostavan i1 efikasan metod koji za te svrhe mogu da koriste mnogi,
narocito manji, proizvodaci voca.
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Determining the Cost of Apple Production
by Applaying Analitical Calculation
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Abstract

Every agricultural producer is interested in the financial result of its
production. For those producers who do not have regular and complete bookkeeping
records, this result can be calculated using the analytical accounting calculations. This
paper describes the determination of financial results and the cost of apple production
on the example of one producer near Prijedor, on the basis of data on conditions and
results of its apple production in 2009 on the area of 2 hectares. Calculating the actual
costs and revenues was found that the producer on 2 hectares of plantations had a total
annual cost of BAM 23.636, total revenues of BAM 45.200 and the profit of BAM
21.564. In addition to recognition if the profit is made and how much it is, every
producer from the point of formation of the sales price and sales policy wants to know
what is the cost price of his products. In the analyzed case, the cost production price
was BAM 0.37 per kg of the first apple class and BAM 0.13 per kg of the second apple
class.

Key words:cost price, analitical calculation, apple
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Application of Statistical Methods for Evaluation of
Local Phaseolus vulgaris L. Experimental Data

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

Institute of Plant Genetic Resources, Sadovo, Bulgaria

Abstract

Beans are a traditional crop grown almost anywhere in the country. The local
forms are well adapted to specific agro-climatic conditions in the growing areas and are
an interesting initial material for selection programs. The aim of the study is the
implementation of statistical methods for evaluation of genetic diversity in the local
Phaseolus vulgaris L. collection and to indicate correlation relationships between the
studied parameters and economical characteristics. The included genotypes were
collected from expeditions by bilateral cooperation project with China. The experiment
was conducted in the vegetable field of IPGR, Sadovo. Plants are characterized by
quantitative and qualitative indicators, according to the International descriptor of
IBPGRI (1982). The results indicate genetic diversity in the studied collection and
correlation relationships between the studied parameters and yield per plant.

Key words: Phaseolus vulgaris L., evaluation, correlations, cluster analysis

Introduction

The preservation of the plant biodiversity is the main priority in the research
work in the IPGR — Sadovo, related to the implementation of the National Programme
for Plant Genetic Resources. Germplazm collections from the main crops, which fully
represent the genetic diversity in the context of the contemporary criteria for the future
significance of the initial material in the selection programmes, have been created
(Maggioni, 2004; Krasteva et al., 2007).

Beans are a traditional crop grown almost anywhere in the country. The local
forms are well adapted to specific agro-climatic conditions in the growing areas
(Angioi et al., 2010). In this context the collection of Phaseolus vulgaris L. is enriched
annually through collection, evaluation and preservation of local plant genetic
resources by expeditions around the country.
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The aim of the study is implementation of statistical methods for evaluation of
genetic diversity in the local Phaseolus vulgaris L. collection and to indicate
correlation relationships between the studied parameters and economical
characteristics.

Materials and methods
Plant material and study parameters

During the period 2011-2012 at the Institute of Plant Genetic Resources —
Sadovo, 40 indeterminant Phaseolus vulgaris L. accessions (Table 1) with local origin
from expeditions by the bilateral project between Bulgaria and China were studied.
Important morphological parameters according to the International descriptor of
IBPGRI (1982) were evaluated. The plants were sown on the experimental vegetable
field. The plants were grown based on a common technology for middle - early field
production.

During the different stages of the crop development, biometric measurements
of plants, pods and seeds from all tested accessions were made.

Statistical data analysis

The obtained results were processed using statistical package SPSS 13.0. for
Windows. Correlations between study traits and cluster analysis of the experimental
data was made (Dimova & Svetleva, 1996; Svetleva et al., 2005).

Results and discussion

Correlations between studied elements are shown in Table 2. The observation
indicates a moderate to high correlation between morphological characteristics.
Impressive are the direct connection of seed yield from one plant to the parameters
number of flowers, width of pods, weight of 10 pods, the length and width of seeds.
The only proven negative relationship extraction is with the length of the beak.

The connections of the elements associated with yield are in complex
correlations of each other also. For example, increasing the number of flowers is
directly affected by the number of branches. The width of pods proven correlate
positively with the number of branches and flowers and negative - with length. The
thickness of the pods is influenced positively by the number of flowers and branches,
and the width of the pods. The mass of 10 pods is positively proven correlated with the
number of flowers, width and thickness of the pods. This indicator has proven negative
correlation with the length of the pods.

The length of the seed in the analyzed accessions is very polymorphic
characteristic and has a feature relation with all studied morphological parameters. It is
positively related to the number of branches, number of flowers, width and length of
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pods, beak length and mass of 10 pods. There is a proven negative correlation of this
indicator with the length of the pods and the number of pods in a plant.

Similarly to the previous indicator, the relationship between the width of seeds
and other morphological indicators have largely proven. There is a positive correlation
with the number of flowers, width and length of pods, mass of 10 pods and the length
of the seed. Negative relationships are indicators of the length of the pods and their
number in one plant.

The analysis of the results of the correlation analysis shows the complexity of
the formation of seed yield in the culture. This indicator is identified like very
polymorphic and it allows selection of initial material that might be included in future
breeding programs successful.

Clarifying the genetic diversity of the accessions was done using the method
of cluster analysis. Dendrogram (Fig. 1) shows that the genotypes are divided into two
cluster groups.

In the first cluster covered the majority of the accessions. Parameters which
are affecting the highest degree in their grouping are plant height, length of the average
leaf, thickness of the pods, the number of pods per plant and weight of 10 pods. The
values of these parameters in this cluster in the included genotypes significantly
exceeded the average for the entire collection.

The other six accessions are separated in the other group and are in a great
distance from the rest by these indicators.

Genotype with catalog number B1E0484 originating from Velingrad region is
distinguished from all other with the highest plant, the largest mass of 10 pods and
highest seed yield per plant. This makes it an interesting source for crop genetic
improvement.

Conclusion

The results indicate a genetic diversity in the Phaseolus vulgaris L. collection
by studied morphological indices.

The most of parameters which are yield formed take part in grouping the
accessions in two clusters.

Breeders who work with this crop must have in mind the elements which
correlate directly with seed yield per plant.
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Fig. 1. Dendrogram of Phaseolus vulgaris L. genotypes, grouping
based on differences between indices
Dendrogram genotipova Phaseolus vulgaris L., grupisanih
na osnovu razlika izmedu indeksa
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Primjena statistickih metoda u evaluaciji ekperimentalnih
podataka o lokalnim sortama pasulja (Phaseolus vulgaris L.)
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Sazetak

Pasulj je tradicionalna kultura koja se gaji gotovo bilo gdje u nasoj zemlji.
Lokalne sorte su dobro prilagodene specificnim agro-klimatskih uslova u oblastima
gdje se gaje 1 predstavljaju zanimljiv pocetni materijal za programe selekcije. Cilj
studije je primjena statistickih metoda za ocjenu genetiCke raznovrsnosti u lokalnoj
kolekciji Phaseolus vulgaris L. kao 1 da ukaze na korelacijske odnose izmedu
ispitivanih parametara i ekonomskih karakteristika. Prilozeni genotipovi su prikupljeni
iz ekspedicije po projektu bilateralne saradnje sa Kinom. Eksperiment je izveden u
biljnom oblasti IPGR, Sadovo. Karakterizacija biljaka se vrSena kvantitativnim i
kvalitativnim pokazateljima, prema IBPGRI (1982). Rezultati ukazuju na genetsku
raznolikost u ispitivanoj kolekciji i korelacijske odnose izmedu ispitivanih parametara i
prinosa po biljci.

Kljucne rijeci: Phaseolus vulgaris L., evaluacija, korelacije, klaster analiza
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Abstract

This paper analyzes 10 different genotypes of the bread wheat by method of
chromatography to identify the presence of free amino acids. The contents of the
identified amino acids have been determined by spectrophotometric method. The
results of the qualitative analysis showed the great deal of variability in the amino acid
composition for each of the examined genotypes. Quantitative analysis of the free
amino acids in the grains indicated their high content (over the 100 mg ml™) in wheat
genotypes San Pastore, Becker, Lihnida and Ana Morava, while their lowermost
content was in the genotypes Uras (73 mg ml™) and Jawa (75 mg ml™"). By using
chromatography in the examined wheat grains have been determined that the most
present amino acids were glutamic acid, glycine, sarcosine, valine, norvaline and
tryptophan. The most present of all examined amino acids was glutamic acid, which
was identified in nine examined wheat genotypes. The highest content of glumatic acid
was found in wheat genotype Uras (6,52 mg ml"). Among the essential amino acids
has been found the highest content of norvalin (2,56 mg ml') and valin (2,32 mg ml™).
The wheat grains of the genotypes Becker, San Pastore and Ana Morava had the largest
number of the determined essential amino acids (five), indicating their high nutritional
value.

Key words: wheat, amino acids, genotypes, contents

Introduction

Wheat grain is a major cereal crop used in milling and baking industries, as
well as in the human nutrition. The major components of the wheat flour are
carbohydrates (between 60-80%), proteins (6-28%), fiber (~10%), oil (~2%), minerals
and vitamins (Lasztity, 1995). Wheat proteins deposited in the grain's endosperm are
divided into two main groups: the salt soluble fraction (albumins and globulins) and the
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gluten fraction (gliadins and glutenins). Gluten is in the relationship with the
viscoelastic properties of dough and because of that has important role in the process of
making the bread, biscuits, cakes and other bakery products (Torbica et al., 2007;
Zivanéev et al., 2010). In the combination with other food proteins such as those from
legumes, oil seeds or animal products, wheat proteins play important role in human
nutrition, as source of the essential amino acids.

The proteins and amino acids also have several significant roles for the plants,
for example they regulate ion transport and affect the synthesis and activity of enzymes
and gene expression (Rai, 2002). The proline- and glutamine-rich storage proteins of
the wheat are the sources of nitrogen and amino acids for the embryo in the first phase
of the seed development. Therefore, it is likely that endogenous cereal proteases
synthesized during germination are capable for extensively hydrolysis of these proteins
(Hartmann et al., 2006). These endopeptidases and exopeptidases have specific
capability for the fragmentation of gluten protein and peptides (Gessendorfer et al.,
2011).

On the other side, important source of nitrogen required for the synthesis of
amino acids and proteins in the plants is nitrogen nutrition (Neuberg et al., 2010; Pavlik
et al.,, 2010). Nitrogen fertilisation can be used for nutritional improvement of the
human diet by increasing and maintaining protein and essential amino acid contents
(Thanapornpoonpong et al., 2008). According to Tilsner et al. (2005) under low N
supply, the amino acid contents are comparable at all leaf ages and decrease slightly
from young to mature leaves, while higher N supply also causes an overall increase in
amino acid content (Atanasova, 2008).

For sustainable wheat production with reduced inputs of the agrochemicals it
is necessary to create cultivars with enhanced quality for specific end-uses, example for
biofuels and in the food industry. Some cultivars are generally considered to be more
consistent in quality than others (Shewry, 2007).

The purpose of this investigation was the analysis of composition of amino
acid and determination of concentration in 10 genetically divergent bread wheat
cultivars.

Materials and methods

The presence of amino acids and their content were determinated in the grain
samples of the 10 wheat genotypes: Uras, Becker, San Patore, Jawa, Ceska 488,
Moulin, Lodan, Lepenica, Lihnida and Ana Morava. Amino acids have been extracted
from the wheat grain with ethanol (diluted to 80%), while the sedimentation of the
dissolved proteins has been done with chlorophorm (Gruji¢-Injac, 1962). Identification
of amino-acid in the prepared extracts has been done by using the method of
chromatography. The method of spectrophotometry was used for determination of the
total content of the identified amino acids. Total concentration of the free amino acids
was determined by standard curved line for tyrozine, while concentration for each
amino acid was determined by standard curved line for glycine (Trajkovi¢ et al., 1983;
Dzami¢, 1989).
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Results and discussion

The analysis of amino acids in the wheat grain showed differences among
examined wheat genotypes.

The results of the qualitative analysis showed the variability in the amino acid
composition in the examined wheat genotypes. For all analyzed cultivars has been
identified 15 different amino acids. In the each of the examined cultivars has been
identified different number of amino acids (between 5-7), as well as the different
composition of identified amino acids (Tab. 1). According to the results of the analysis
the most present amino acids in the examined grain samples were glutamic acid,
glycine, sarcosine, valine, norvaline and tryptophan. It is well known, that glutamic
acid and glycine are principal amino acids in all cereal protein fractions.

Quantitative analysis of the free amino acids in their grains indicated their high
content (over the 100 mg ml'l) in the wheat genotypes San Pastore, Becker, Lihnida
and Ana Morava (Tab. 2).

Tab. 2. Total content of free amino-acids in grains of the examined wheat genotypes
Ukupni sadrzaj aminokiselina u zrnu ispitivanih genotipova psSenice

Cultivar of wheat (Triticum aestivum) | Concentration (mg ml™) o
Sorta pSenice (Triticum aestivum) Koncentracija (mg ml™) ’
San Pastore 113 11.3
Uras 73 7.3
Lodan 89 8.9
Becker 130 13.0
Jawa 75 7.5
Moulin 98 9.8
Ceska 488 90 9.0
Lepenica 82 8.2
Lihnida 106 10.6
Ana Morava 114 11.4

The total content of free amino acids in the analyzed wheat genotypes varies
between 73 mg ml™ and 130 mg ml™”. The highest content of the free amino acid was
found in the wheat genotype Becker (130 mg ml™"), while the lowest was in the
genotype Uras (73 mg ml™).

The total content of the essential amino acids varies in the grain of the diferent
wheat genotypes, too. Amino acid valine and tryptophan were present in the grains of
the five examined wheat genotypes. Valine was identified in wheat genotypes San
Pastore, Uras, Moulin, Ceska 488 and Ana Morava, while tryptophan was identified in
genotypes Becker, Moulin, Ceska 488, Lepenica and Ana Morava. Total content of
valine was in ratio from 1.0 mg ml™" (Uras) to 2.32 mg ml™ (San Pastore), while ratio
of concentration of tryptophan was from 1.25 mg ml”! (Lepenica) to 2.24 (Ceska 488).
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Methionine was identified in only three examined genotypes: San Pastore,
Lepenica and Ana Morava. The wheat genotype Lepenica had the highest content of
methionine (1.43 mg ml™) and genotype San Pastore consists the lowest content of
methionine (1.0 mg ml™), Tab. 3.

Threonin, that is very important for nutrition as one of limiting essential amino
acids, was identified in grain of wheat genotypes Lodan, Jawa and Ana Morava with
total content ~1.0 mg ml™'. Similar total content for nor-leucine was identified in wheat
genotypes Becker, Lepenica and Lihnida ~ 1.0 mg ml"'. The content of phenyl alanine
was ~1.0 mg ml”" in four wheat genotypes San Pastore, Uras, Moulin and Ana Morava.
Arginine was identified only in San Pastore with determined content of 0.94 mg ml™,
while arginine-chlorhydrate was identified in wheat genotypes Lodan and Becker (0.83
mg ml™), Tab. 3.

The grains of the examined genotypes Becker, San Pastore and Ana Morava
had the largest number of the determined essential amino acids (five), indicating their
high nutritional value.

Glutamic acid is very important for nitrogen metabolism in cell. In gliadins
storage proteins glutamic acid is present as glutamine. In this investigation glutamic
acid was identified in nine wheat cultivars, while it was not identified only in wheat
genitype Jawa. The Ceska 488 had the lowest total content (2.12 mg ml"), while the
wheat genotype Uras contained 6.52 mg ml™ of glutamic acid (Tab. 4). Similar results
in aestivum and durum wheat cultivars were found in the ratio from 4.25 to 8.75 mg
ml” by earleir research (Knezevi¢ et al., 2009).

Amino acid glycine was identified in content ~1.0 mg ml™” in grain of seven
wheat genotypes: San Pastora, Uras, Lodan, Jawa, Ceska 488, Lepenica and Lihnida
(Tab. 4).

Sarcosine was identified with content ~1.0 mg ml” in six wheat genotypes
Uras, Lodan, Jawa, Ceska 488, Lepenica and Lihnida. Concentration of proline was the
lowest 1.0 mg ml™ in genotypes Becker, Moulin, than 1.34 mg ml™" in genotype Ana
Morava, and the highest 2.2 mg ml™ in genotype Jawa (Tab. 4). The high proline
content has an influence to the secondary structure of gliadin polypeptides. This results
were similar in the earlier investigation (Knezevi¢ et al., 2007).

Conclusion

The amino acid composition of analyzed bread wheat genotypes was different.
For each genotype was identified between five to nine free amino acids, but each
genotype had specific composition of amino acids. Analyzed wheat genotypes differed
according to amino acid concentration. Glutamic acid had the highest concentration in
the examined wheat genotypes. The presence of essential amino acids varies between
two (Uras and Ceska 488) to five (San Pastore, Becker and Ana Morava). The highest
concentration of essential amino acids was established for norvaline (2.56 mg ml™) and
valine (2.32 mg ml™"), while the lowest concentrations were registered for methionine,
threonine, arginine, phenylalanine (~1.0 mg ml'l). For increasing of amino acid content
as well composition of free essential amino acids in grain of wheat we need to increase
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our knowledge about mechanisms of the control grain protein accumulation at the
molecular, biochemical and physiological levels. Considering that amino acid
composition of wheat grain proteins is genetically determined, it mean that changes of
amino-acid composition is possible realize through changes of composition of protein
fraction and its proportion. Also, for improving nutritional value are necessary to select
wheat genotypes in terms of essential amino acids content and higher protein content.
Changes of proportion of storage proteins could have advantage for nutritional value.
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Sadrzaj aminokiselina u zrnu razli€itih tipova hlebne pSenice
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Poljoprivredni fakultet, Univerzitet u Banjoj Luci, Bosna i Hercegovina

Sazetak

U radu je ispitivano 10 razli¢itih genotipova hlebne pSenice metodom
hromatografije za identifikaciju prisustva slobodnih aminokiselina. Sadrzaj
identifikovanih aminokiselina je utvrdjen spektrofotometrijskom metodom. Rezultati
kvalitativne metode su ukazali na veliki varijabilitet po pitanju sastava aminokiselina
za svaki ispitivani genotip. Kvantitativna analiza slobodnih aminokiselina u zru
psenice ukazala je na njihov visok sadrzaj (vise od 100 mg ml™") u genotipovima
pSenice San Pastore, Becker, Lihnida i Ana Morava, dok je najnizi sadrzaj kod
genotipova Uras (73 mg ml") i Jawa (75 mg ml™"). Hromatografijom je u ispitivanim
zrnima pSenice utvrdjeno da su najprisutnije aminokiseline: glutaminska kiselina,
glicin, sarkozin, valin, norvalin i triptofan. Od svih ispitivanih aminokiselina,
najprisutnija je glutaminska kiselina koja je identifikovana kod devet ispitivanih
pSeni¢nih genotipova. Najvisi sadrzaj glutaminske kiseline ustanovljen je kod genotipa
pSenice Uras (6,52 mg ml™). Po pitanju esencijalnih aminokiselina utvrdjen je najvisi
sadrzaj norvalina (2,56 mg ml'l) i valina (2,32 mg ml'l). Zrna pSenice genotipova
Becker, San Pastore i Ana Morava imala su najve¢i broj utvdjenih esencijalnih
aminokiselina (pet), §to ukazuje na visoku nutritivnu vrednost.

Kljucne reci: pSenica, aminokiseline, genotipovi, sadrzaj

Dijana Mihajlovié¢
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dijana.mihajlovic@agrofabl.org
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Ponnu norennmjan copre [Ipokymnar y
yCJIOBHMA HHIIIKOT BUHOTOPja

Wpana Panojesuh’', [parytun Mujatosuh?,
Tarjaxa JoBaxosuh-I{Berkosuh’

'Ilenmap 3a eunozpadapcmeo u sunapcmeo, Huw, Cpéuja
’[omonpuspednu paxynmem, Yuusepsumem y Baroj Jlyyu, Bocna u Xepyezosuna

Caxerak

[Ipokynai je ayToxToHa copTa BHHOBE JI03¢ KOja C€ HajBUINC y3raja Ha
noapydjy jyxae u jyrouctoune Cpouje. buonomke xapakrepuctuke copre [Ipoxyman
omoryhaBajy y3roj u Oe3 HacioHa y (OpMH MeXapacTor y3rOjHOT OOJHMKa, IITO
3HAYajHO OJIaKIIaBa KEHO Trajeme. O oBe copre ce nobujajy KBaluTeTHA BUHA. 300T
3HaYaja y Mpou3BOJmH, copta [Ipokymarr je Omina npeaMeT Beher Opoja UCIUTHBAmA Y
IUJBbY MOJU3akba HUBOA MMPOU3BOIGE U H3/[Bajarba KIIOHOBA MOOOJBIIAHUX MTPUBPETHO-
TEXHOJIOIIKUX KapaKTepUCTHKa. Y OBOM pajy INpUKa3aHH Cy OCHOBHU IOKa3aTesbu
pOOHOT TOTeHNHWjama W KBanmuteT Tpoxha copre [Ipokymam rajeHe y HHIIKOM
BUHOTrOpjy. PonHu notenuujan u kpaiaurteT rpoxha ananmusupas je Tokom 2009. u 2010.
y KoJIeKIMOHOM BuHOTpady LleHTpa 3a BuHOrpagapcTBo u BuHapcTBo y Humry. Tlopen
onpehuBama cpebUX JaTyMa HACTylama Haj3HavYajHUjuX GeHodasa pacta U pa3Boja,
poIHU mMoTeHIHWjan W KBanuteT rpoxha copre I[lpokyman ozapehen je mpahemem
cienehux mokaszaresba: Opoj M IPOLCHAT KpeTama OKala, Opoj M HPOLEHAT POIHUX
nmactapa, KOSQWIMjEeHT IUIOJHOCTH, NMPUHOC Tpokha MO jeqUHHIM TOBPIIUHE, Opoj
rpo3/0Ba, MPOCeYHa Maca Tpo3fa, 6poj 6o0uIla y rpo3ay U canpikaj mehepa U yKyIMHUX
kucenmuHa y rpoxhy. OCHOBHH IOKa3aTesbu KpajuTeTa copre I[lpokymam y
UCTpaXUBamy, yKasyjy na copra llpokynam mpumaza Tpymu copaTa On YHjer ce
rpokha MOTy MPOM3BOONTH KBAIWUTETHA BHHA. [IpoceyHa mykWHa BereTalyje U3HOCH
170 nama. Ilpocewan mnpuHOC copre I[Ipokymar, TOKOM IBOTOAMINELET MEPHOAA
UCTpaXkMBama Kperao ce y pacrony ox 8,612 mo 12,779 kg/ha. Cappxkaj mehepa y
rpoxhy 6mo je Ha 3amoBosbaBajyhem HHBOY (18 - 20%). JJoOujenu pe3ynTaTi moxasyjy
ma ce copra IIpokymam Mo)ke BpJIO YCHEHNIHO TajUTH Y TMPOU3BOJHHM YCIOBAMA
HUIIKOT BUHOTOpja.

Kwyune peuu: copta, peHodaze pa3Boja, KBanuTeT rpoxha
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VYBon

Copra IIpoxyman je ayToxTOHa cOpTa BHHOBE JIO3€, KOja BOAU IOPEKIO W3
okomuHe [Ipokymba apeBHOr BuHOrpamapckor mentpa Cpbuje. Ilpema ,umeny
JoMahux copTH BHHOBE JI03€ MOXE CE JOHEKJIe HarahaTu O MeCTy U Ipefeily OJaKie
j€ copTa JIoHelIeHa, Ia ¥ O IyTY KOjUM je Jocriena y Te kpajepe. 3a copty [Ipokynai
"kameHn4apka" kaxy aa Hocu mMe oj Kamenune u [Ipokymisa. Hema cymme aa je
[Ipokynsbe ca OKOJTMHOM CTapl BUHOTPAIAPCKH 1eHTap. PUMCKHM CHIOMEHUIIM U3 TIPBOT,
JIpyror u Tpeher Beka, ca ype3aHUM JeJIOBUMa BHHOBE JIo3¢, MOTBphyje aa je y ToMm
Kpajy BUHOTPAJapCTBO OWJIO Pa3BHjEHO jOII Ha MOYETKY HOBE epe, a MOXKJa U paHHje.
VY jenanoj on moBesba KHerumwe Munuie u3 1395. ronuHe CTOjU Ja OHa MaHACTHPY
Ceeror IlanTtenejMona Ha CBeToj TOpW JAapyje BUHOTpaj ,Ba Trpale, cCBjararo
[pokomuja“. OcuM mITO je TO NPBO MOMHUIAKE CIOBEHCKOr UMeHa [Ipokyrsa,
ca/ipikaj MOBEJbE yKazyje Ja je ped o MmoJapydjy 6orarom BHHOBOM Ji030M. M kacHHjU
MyTOMHCIIH, KOjU Cy OBYJIa MPOJA3HIIH ,,lIapCKUM JApyMoM*“ Ha myTy oj Llapurpana ka
Pumy, HECy npomymramm na 3abenexe Ty OIUIMKYy oBora Kpaja. M3 Te naBHe
MPOLLJIOCTH MOTHYE M copTa rpoxha ,,mpokymnai’, koja je, y3 ,,CMeIepeBKy", daHac
jeoHa of PeTKUX ayTOXTOHHX COPTH BHHOBE Jio3e Ha moapydjy Cpbuje (3upojeruh,
1964). Tlpema monmamuma (Mapkouh, 2004a) mopenx MHOIIBA CHHOHHMMA
(kamMeHWYapKa, pCKaBall, HHUIIABKA, HUKOAWMKA, 3apUYdH, IPHHHA, LPHKA, MPOKYIIKA,
CKOTICKO ILIPHO) COpTa 10 MPUPOAHO] Kiacu(puKanuju npunana rpymnu copta Covarietas
pontica, subconvarietas balcanica.

Martepujanu u MmeTozie paja

Koneknuonu 3acan y kome cy BpIlIeHa UCIUTUBamkba MOAUTHYT je 1997. ronune
Ha moBpmuHE of 1,03 ha, ca pazmakom camme 3,00 x 1,20 M, Tako aa je Opoj 4oKOTa
o xa 2.778. Copra je okanemsbeHa Ha moao3u Berlandieri x Riparia Kober 5SBB. 3a
y3rojHu 00JHK ofabpaH je ,,xaprosauku y320j* MOTOJAH 3a IIMATUPCKO T'ajehe BUHOBE
no3e. GopMupame y3rojHOr 00JIMKa Tpajalio je MmeT rojuHa. Ha Bpxy cpenme BUCOKOT
ctabia (70-80 cm) pe3umboM ce OCcTaBJbajy JiBa JiyKa pa3BHjeHA W3 HAjHH)KHX OKalla
MPOILIOTOTUIIELET JIyKa, AykuHe 10-15 okala M MONyIy4YHO CaBHjajy MPEKO KHIE Y
mmanupy Ha BucuHM 110 1M 1 BpXoM Be3yjy 3a KuIly Ha BucuHU 70 cm.

VY nepuoay 2009 — 2010. roauHe UCIMTHBaHA Cy BaKHHja arpoOHOJIONIKA U
MIPUBPETHO-TEXHOJIOIIKA CBOjcTBa copte [Ipokymair.

DeHooIIKa OCMaTpama — TOAMIIBE NUKIYC pa3Buha copre je yTBpheH mo
meroau JlazapeBckor (1946). PeructpoBanu cy maTymu IMO4YETKa Cy3€Ha, KpeTama
OKalla, TOYeTKa M Kpaj LBeTama, MojaBe IIapka, Oepbe rpoxha. PogHu moteHuujan
copte ojapeheH je Ha y3opaky of 10 4okoTa a eBUJCHTUPAHU Cy TOJAllN: aKTHBHPaHa
W HEaKTWBHpaHAa OKIA, W30HMJIM JIACTapu W3 PE3UI0OM OCTaBJHEHHX OKala u Opoj
[[BaCTH.

Ha ocHOBy NpHKyMmJbeHHX IOJaTaka ca TepeHa H3payyHaTH Cy MPOCCYHHU
MOKa3aTeJbH POTHOCTH:

- Opoj OCTaBJHLEHUX OKaIa MO YOKOTY;
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- Opoj u % pa3BHjeHHUX JIacTapa;

- 0poj u % poaHUX Jacrapa;

- Opoj 1IBACTH O POJTHOM JIacTapy;

- Opoj nBacTH (Tpo3/I0Ba) MO YOKOTY;
- MpOCeYHa Maca rpo3za;

- mpuHoc rpoxha (Kr/90KoTy, KI/xa).

Bepba je obaBibeHAa Y MOMEHTY 3pellocTH rpoxha, y jeTHOM HaBpaTy Kako Ou
ce YTBpANO NpHHOC rpoxha.

Kapakrepuctuke rpo3na, OZHOCHO MEXaHHYKH cacTaB rpo3na U Oodure
onpehenu cy mo metoau Ilpocmocepooasa.

KBaymrer mmpe, ogHOocHO yneo mehepa u kucenuHa y TpoxhaHOM COKY
HCTIMTHBAHE COpTE, YTBphEH je Ha MPOCEUYHOM Y30pKy OAMax HakoH Oepbe rpoxha.
Canpikaj mehepa oapelyenn je EkcrnoBum mrpomepoM. YKyITHE KHUCeNMHE oapeleHe cy
MeTogoM Tutpanuje sa n/4 NaOH u uzpaxene y rg/l. I3pauyHaT je 1 UHAEKC 3pEIOCTH
rpoxha 1j. onHoc mehepa u KucenuHa y rpoxaHoM COKY.

JlabopaTopHjcka UCTIMTHBaka Cy U3BpIICHA Cy Y aKpEeIUTOBAHO] CHOJIOIIKO]
naboparopuju LleHTpa 3a BUHOrpaapCcTBO ¥ BUHAPCTBO y Humry.

Pesynraru u nuckycuja
denodase pa3soja
[Ipahewmem onBHjama (eHO(Da3a TOKOM BEreTallMOHOT Neproia, YTBpheHu cy
JaTyMH: TOYeTaK KpeTama COKOBA, MOYETaK OTBapama IyNoJhbaka, MOYeTaK [BETamba,
Kpaj LBeTama, oYeTaK ca3peBama 000uIa — MojaBa mapka, MOTIyHa 3perocT rpoxkha

" aaty y Tabenn 1.

Tab. 1. Cpeamwy JaTyMU HacTylNamwa MojeAnHux (asa
Median dates of the beginning of certain phases

Denodasa / Phenophase

g o AxtuBupame | IIBetame / Flowering I bepba Jyxuna
&S Cyseme oKarma . apax rpoxha | Bererai.
s =~ . IMouerak Kpaj Start of :
~ Bleeding Bud Becinni End iveni Grape Vegetati-
activation egmming " PEMNE | harvest | on length

2009. | 07.03. 10.04. 28.05. 12.06. 29.07. 02.10. 175

2010. 15.03. 15.04. 01.06. 15.06. 01.08. 27.09. 165

W3 mopartaka Tab. 1 ce Bumu aa je ayxuna Bereranuje y 2009 6una 10 mana
Iyxa y ogHocy Ha 2010 mTo ce oJpa3uiio Ha MPUHOC rpoxha amu He U Ha KBAJTUTET
rpoxkha mcnuruBane copre. IIpema HaBomuma Iuuapuh u capamaumm (1989) Gepda
rpoxba copre IIpokynan y ycnouma Cpemckux KapnoBaua je Ouma 17.X.
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Ponmnoct

PonmHocT Kao jenHa o HajBAXKHUJUX KAapaKTEPHCTHKA COPTE, Y IPBOM pemy
3aBUCH O]l TEHETCKUX KapaKTEePUCTUKA COpPTE, KIMMATCKAX YHHWIAIA CPEAMHE U
aMITeIIOTEXHUKE.

PonmHocT copte ce MOke WCKa3aTH 1O jeAWHUIN MPOW3BOJHE MTOBPIIUHE FITH
no 4okory. OleHa pPOJHOCTH TIIOjeJIMHE COpTe Jaje Ce Ha OCHOBY OCTBApEHHX
BPEIHOCTH €JIeMeHaTa POJHOCTH YOKOTa, KOjU Cy BUIIEC HIM Mamke BapujaOuiIHe
BEIMYMHE M Ha KOje Cce MOXKEe YTHUIATH pPa3HUM arpoTeXHWYKHM Mepama paad
noBehamwa mpuHOCca U KBaJMTeTa Tpoxkha, a To cy: Opoj okalla Koja Cy ce akTUBUpaJa,
Opoj poaHuX nactapa, Opoj HEPOAHHUX JlacTapa, Opoj TPO3/A0Ba, IPOCEUHA Maca Ipo3/a,
KOS(UIMjCHT POITHOCTH, KOS(HUITUjSHT TUIOHOCTH, MPUHOC rpoxkha IMo 4OKOTYy.

Homauwm o 6pojy ¥ HMPOLEHTY aKTUBUpama OKala, Opojy M MPOLEHTY POJHHUX
Jactapa JaTv cy y tabemnu 2.

Tab. 2. bpoj u mporeHar KpeTama okaila, 0poj 1 IpoLeHaT pOIHHX JacTapa
Number and % of activated buds; number and % of fruit bearing shoots

Bpoj Tpouenar Bbpoj ponanx [Ipomenar .
aKTHBUPAHUX nacrapa POIHUX Koedwurnumjenr
AKTUBHPAHHX
oKara oKaLa Number of nacrapa IUIOJHOCTHA
Number of 0 ! Sfruit % of fruit Fertility
. % of activated . . .
activated " buds bearing bearing coefficient
buds shoots shoots
2009 | 2010 | 2009 | 2010 | 2009 | 2010 | 2009 | 2010 2009 2010
X 19,00 | 20,60 | 82,61 | 89,57 | 14,10 | 16,30 | 64,28 | 78,49 1,40 1,59
Sx 0,79 0,55 3,42 2,40 0,77 1,20 2,72 4,67 0,02 0,05
Vik | 13,11 | 846 | 13,11 | 846 | 17,21 | 23,29 | 13,40 | 1880 | 4,94 10,53
t 1,67 1,67 1,54 2,63* 3,31**

IIponenat axTuBupaHuX okara je Hemro Huxu y 2009. u usHocuo je 82.61%
1ok je y 2010. 6uo 89.57%. Ox ykynHOT 6poja mactapa mporeHar pogaux je y 2009
610 64,28%, a 'y 2010 3naTHO Bun 78,49% U Ta pasiuka y NpoleHaT pOJHUX JacTapa
je craTucTuyky 3HavyajHa. KoedumujeHt miogHoctu 6uo je nososbHUjU y 2010 xazga je
nuzHocuo 1,59. Ipema nogammma 3upojeBuha (1974) npocjeunu 6poj poJHUX JacTapa
10 9OKOTY KoJ copte [Ipokyman y nmepuoay 1962-1972 6wuo je 15,7 mro ce nmoayaapa u
ca mojalMMa JaThx y oBoM paay. bpoj rpos3moBa mo poaHoMm nactapy (koeduujeHt
IUIOHOCTH) Yy HCTOM Tiepuony Owo 1,73 HEITO BHINM HEro y MPEeAMETHOM
HCTIUTUBAKY.

ITomamu o 6pojy rpo3aoBa, Macu rpo3/a U MPUHOCY Tpoxkha aatu cy Tabenu 3.

[MocmarpaHo Mo ToAMHaMa WCIUTHBAaKka MNPUHOC TPoxkha MO YOKOTY je Ouo
3HaTHO BuiH y 2009 kaza je usHocuo 4,60 kr (1,27 kg/m®) 1 CTATHCTHYKY ce 3HAYAjHO
pasIuKoBao oj IpuHOca octapeHor y 2010 kana je Guo camo 3,11 kr (0,86 kg/m?).
OBO Cy HEIITO HIKE BPHjEIHOCTH O OHHX Koje cy 3a copry IIpokymar (1,83 kg/m?)
noowmm (Luaapuh u cap., 2000.) ucnuryjyhu copty y ycnosuma Bojeonune.
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Tab. 3. bpoj rpo3oBa, mpocevHa Maca rpo3ja, IpuHoc rpoxkha
Cluster number, average cluster mass, grape yield

[Tpunoc rpoxha bpoj rposnosa IIpocjeuna maca Bpoj 606uma
o uoxoty (kg) 0 YOKOTY rposna (g) y rpo3 Ty
Grape Y ield per Clusters n.umber Average cluster | Number of berries
vine per vine
(ke) mass (g) per cluster
2009 2010 2009 2010 2009 2010 2009 2010
X 4,60 3,11 19,70 25,80 | 241,12 | 128,61 67,80 103,70
Sx 0,09 0,32 1,11 2,03 14,28 19,28 3,79 4,23
Vk 6,09 32,18 17,88 24,93 18,73 47,70 17,67 12,91
t 4,56** 2,63* 4,69** 6,32%*

[Ipoceuna maca rpo3ma copre kperana ce ox 128,61 gy 2010 no 241,12 gy
2009 u Ta pasznMKa je BHCOKO 3HAadajHa. 3a HMCTy cOpTy y yciaoBuMa CpeMCKuX
Kapnosana (unapuh u cap., 2000.) HaBoJe moAaTak Ja je MpocedHa maca rpo3ja
ouna 215 g, Mok ce y omucy copte HaBoau na ce ucra kpehe ox 150 mo 200 g. ¥V
ycrmoBuMa PaaMuiioBna mpocjedna maca rposna copre Ilpokynan Owna je 1924 g
(Mapkosuh, 2004 0) u (Mapkosuh u Aranauxosuh, 2012). Ilpema nogaruma Xynuh u
capagaunu (2009) npocjeuna mMaca rposaa copre [Ipokyman kpehe ce ox 130 mo 300 g.

Ksamurer rpoxha

[apamerpu KOju  Cy TOCTYXWIH 3a ojpehuBame kBamurera Trpoxha
UCTIUTHBAHE COPTH Cy: cajpikaj mehepa v yKYIMHUX KHCEIHHA U JIATH Cy y Tabemnu 4.

Ta0. 4. Cagprxaj mehepa u yKynmHUX KHCEIMHA y MpH copte [Ipokymary
Sugar and total acid content in grape juice of Prokupac cultivar

Canpixaj Canpxaj
mehepa yKyHHH? )
T'onuna KHcenuHa (g
Year Sugar(;ontent Total acid content GAL pH
0
()
2009. 17,95 6,14 2,92 3,41
2010. 19,96 7,54 2,64 3,46
| tpocex 18,95 6,84 2,77 3,44
verage

Canpixaj mehepa U yKylmHUX KUCETUHA

Canpixaj mehepa jeaHe copTe Bapupa y 3aBHCHOCTH OJ] BpEMEHCKUX MPUIINKa
y roguHama HcTpaxuBama. Cazapkaj mehepa Ko HCIUTHBAaHE COPTE KPETao ce Of
17,95% (2009) mo 19,96% (2010), a canprkaj yKyImHHUX KHUCETHHA KpeTao ce of 6,14 g/l
(2009) no 7,54 g/1 (2010). 3a ucty copry y ycinosuma Cpemckux Kapriosana (L{uaapuh
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u cap., 2000) majy mojgaTke Aa ce y 3aBHCHOCTH OJ TOJMHE KoJMyrHa mehepa kperana
yak o7 17,0% no 23.4%, a caapxaj kucenuHa ox 6,5 g/l mo wak 12,5 g/l. [Ipema ucrom
ayropy (Luampuh u cap., 1989) y neceroromumimeM mpoceky (1981-1989) campixkaj
mehepa y rpoxhy copte Ipokynar 6uo je 20,0 g/l Ha 100 ml, a caapkaj KHCearHa OKO
9,5 g/l.

I'mukoammmumetpujsku naaexc (GAI)

VY myHoj 3penoctu Tpoxha, ogHoc 1rehepa U YKYITHUX KHCEJHMHA je 3HavajaH
nokasaresb KBanuTera. Taj oHOC O3HaudaBa ce Kao IMKOAIMIOMETPHjCKH HHIEKC -
GAI u oH je pa3nu4uT 3a UCTy COPTY Y Pa3lNUIUTUM CKOJOIIKHUM yciaoBuMma. Ha mera
yTUYy COpTa, JIO3HA IOJUIOTa, NPUMEH-EHA arpOTeXHUKA, CKOJOIIKHA YCIOBH M HH3
Ipyrux Qakropa.

3Ha4ajHO CBOjCTBO COPTH 33 KBAJIMUTETHA M BHUCOKOKBAJIMTETHA BHHA j€ 14
Mopea BHUCOKOT cajpxkaja miehepa y TyHO] 3peNocTH 3aJpXaBajy M BHCOK HHBO
YKYITHUX KHCEUHA IITO UM JIaje CBEIKIHY.

3akspyydak

Kapaxkrepuctuke copre Ilpokynan mpaheHe cy kpo3 nee roauue, 2009. u
2010. Ha oOjekty lleHTpa 3a BUHOTpaAapcTBO W BUHAapcTBO y Hwumry. Kako Oum ce
OLICHHUO KBaITET copTe mpalieHu cy cieaehu mokasaresp: CpeAmbU JaTYMHU HACTYIIAmba
nojenuHux (eHodasza pa3Boja, Opoj W MpolleHAT KpeTama OKala, Opoj W MpoleHaT
pOIOHUX JacTapa, KOS(HUIjeHT TUIOJHOCTH, puHOC rpoxha, Opoj rpo3moBa, mpocedHa
Maca rpo3za, 0poj 6o0uia y rpo3ay u cazupikaj mehepa U yKyIHUX KUCENIHUHA Y TPOXDy.

Ha ocHoBy nobujenux pesynrara npahema copTe MOXKe ce KOHCTaTOBATH Jia ce
copra Ilpokymam y ycioBMMa HHUIIKOT BHHOTPAZAPCKOT PEjOHA MOXE CBPCTaTH Y
rpyIy KBaJIUTETHUX COPTH OJl KOje Ce MOTY IPOU3BOAUTH KBanuTeTHAa BuHA. Campikaj
miehepa y rpoxhy copre ce kperao m3mehy 18 m 20%. V3 oBaj cagpxaj mehepa
OCTBapeH je mpuHOC Tpoxha koju ce kperao on 8.612 no 12.779 kg mo xekrapy.
Bereranmonn nepros y TonMHaMa HCIUTHBamka KpeTao ce y npoceky 170 maHa.

Jobujenn pesyiraTu mokasyjy aa ce copra [Ipokymam Moxe BpJO YCHEIIHO
TajuUTH y IPOM3BOJHUM YCIIOBHMA HUIIKOT BUHOTOPja.
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Fruit - bearing Capacity of Prokupac cv. in
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Abstract

Prokupac is an autochthonous grapevine variety primarily cultivated in the
south and southeast of Serbia. Its biological characteristics make its cultivation possible
even without the use of trellises, when in goblet-like form, which significantly
facilitates its cultivation. Quality wines are produced from this variety. Given its
production importance, Prokupac variety was the research topic of a number of
examinations aimed at raising production rates and the selection of the clones with
enhanced economic and technological characteristics. This paper illustrates some basic
indicators of yield potential and the quality of Prokupac variety, cultivated in Ni$
vineyard area. Fruit-bearing capacity and grape quality were analyzed during 2009 and
2010 in the collection vineyard of the Center for Viticulture and Winemaking in NisS.
Apart from determining the median dates of the most important phenophases of growth
and development, fruit-bearing capacity and grape quality of Prokupac variety were
determined through the screening of the following indicators: the number and
precentage of activated bubs, number and percentage of fruit-bearing shoots, fertility
coefficient, grape yield per square unit, number of berries, average cluster mass, sugar
content and total acid content in grapes. The main indicators for the quality of
Prokupac variety in this research show that this variety belongs to a group of varieties
suitable for quality wine production. The average length of vegetation period is 170
days. The average yield of Prokupac variety during the two-year period varied between
8.612 and 12.779 kg/ha. Sugar content remained satisfactory (18-20%). The acquired
study results show that Prokupac variety can be successfully cultivated in the
conditions of Ni$ vineyard area.
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Crop Diversification Affects Biological Pest Control

Dimitrije Markovi¢'
'Faculty of Agriculture, University of Banja Luka, Bosnia and Herzegovina

Abstract

Crop monocultures encourage the multiplication and spread of pest insects on
massive and uniform crop. Numerous studies have evaluated the impact of plant
diversification on pests and beneficial arthropods population dynamics in agricultural
ecosystems and provided some evidence that habitat manipulation techniques like
intercropping can significantly influence pest control. This paper describes various
potential options of habitat management and design that enhance ecological role of
biodiversity in agroecosystems. The focus of this review is the application and
mechanisms of biodiversity in agricultural systems to enhance pest management.

Key words: crop diversity, herbivores, natural enemies, plant-insect
interactions

Introduction

To avoid environmental pollution, health problems and species loss caused by
the over resilience on synthetic insecticides, exploration of multi-function agricultural
biodiversity that enhance pest management is necessary in sustainable agricultural
system (Gurr et al., 2003). The main reason for this lies in the fact that modern
agriculture achieved significant advances in terms of agroecosystem productivity that
come at the price of sustainability (Hazell & Wood 2008; Lichtfouse et al., 2009). This
is because modern growing systems imply the simplification of the structure of the
environment over large areas of land, replacing natural plant diversity with only a
limited number of cultivated plants in monocultures (Vandermeer et al., 1998; Sachs,
2009). In addition to the loss of diversity of cultivated plants numerous benefits
provided by biodiversity within agroecosystems related to biological control were
brought in question (Hillel & Rosenzweig, 2005; Bianchi et al., 2006). Therefore it is
important to understand the mechanisms by which diversification of habitat may favor
pest management (Gurr et al., 2003).
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Increasing crop species diversity via intercropping is a simple and effective
measure that offers advantages at reducing pest densities (Smith & McSorley, 2000).
Intercropping or mixing different crops as a traditional agricultural technique is used
for preventing pest infestation in different world geographical areas (Ma et al., 2006).
The plant components of intercropping system do not necessarily have to be sown at
the same time, but they should be grown simultaneously for a substantial part of their
growth periods (Andrews & Kassan, 1976). There are several different crop
arrangements in intercropping like mixed intercropping, row intercropping, strip
intercropping and relay intercropping.

Intercropping influence pest control

The advantages of intercropping over monoculture in terms of reduced pest
incidence have been demonstrated in many studies (Andow, 1991). An important
advantage of intercropping systems is their ability to reduce the incidence of pests due
to increased botanical diversity (Risch, 1983). Compared with a monoculture, adding
more plant species to a cropping system can affect herbivores in two ways. Firstly,
neighbouring plants and microclimatic conditions is altered and secondly the host plant
quality e.g. morphology and chemical content, is also altered (Langer et al., 2007).
Plants in intercropping system may sustain lower herbivore populations because
herbivores have difficulty finding them, leave them more quickly, or have difficulty
relocating them after leaving (Andow, 1991). Review of 150 published studies by
Risch et al. (1983) showed that specialized herbivores were less numerous in more
diverse growing systems. Analyzing the 287 studies Helenius (1998) came to the
conclusion that monophagous insects are much more sensitive to the increased
diversity of cultivated plants then polyphagous insects. Another review by Andow
(1991) identified 53% of the 287 herbivore species examined to be less abundant in
diversified systems then in monocultures.

Components of intercropping system suffer significantly less damage from
insects compared to their cultivation as a sole crops (Altieri & Letourneau, 1999)
which has positive impact on yield (Sarker et al., 2007). Significantly lower population
of insects was observed on the cowpea — Vigna unguiculata (L.) Walp. intercropped
with maize then on cowpea as a sole crop (Olufemi et al., 2001). Maize cultivated with
cassava — Manihot esculenta Crantz had significantly lower infestations by insects
(Sesamia calamistis Hampson, Eldana saccharina Walker, and Mussidia nigrivenella
Ragonot) up to 80% (Schulthess et al., 2004). Rice — Oryza sativa L. intercropped with
peanut — Arachis hypogaea L. had lower infestations by green stink bug — Nezara
viridula L. and stem borer — Chilo zacconius Blez. compared to rice monoculture
(Epidi et al., 2008). The oviposition of turnip root fly — Delia floralis Fall. was lower in
cabbage-clover intercrop then on cabbage monoculture. Disruption in the oviposition
behavior of D. floralis by presence of clover caused reduction in the number of their
pupae (Bjorkman et al., 2010). Maize intercropped with the non-host molasses grass,
Melinis minutiflora, had significantly decreased levels of infestation by stem-borers
Chilo partellus Swinhoe (from 39.2% to 4.6%) and also increased larval parasitism of
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stem-borers by Cotesia sesamiae (Khan et al., 1997). The cotton (Gossypium
barbadense L.) intercropped with basil (Ocimum basilicum L.), suffered significantly
less pest infestation and led to a 50% reduction in abundance of the pink bollworm,
Pectinophora gossypiella Saunders (Schader et al., 2005). Significantly higher level of
infestation by stemborers was found in maize fields without intercrop plants than in the
fields with an intercrop (Khan et al., 2001). Sugar bean grown between the sugarcane
rows reduced nematode infestation compared with a standard aldicarb (nematicide)
monocrop treatment and an untreated control (Berry et al., 2009). Root exudates from
neighbouring plants can produce defensive compounds that are effective against soil
born insects (Dakora, 2003).

Mechanisms explaining reduced pest
incidence in intercropping

In order to explain reduced pest presence in intercropping system several
mechanisms has been proposed.

Olfactory stimuli

Visual and olfactory signals from non host neighbors can have positive impact
on focal plants by reducing their attractiveness for herbivores. Insects are known to
respond to different chemical signals released from plants. Volatile chemical signals
emitted by plants represent important source of information for herbivores to find host
plants (Bruce et al., 2005). As the main herbivorous insects of many crops, aphids are
highly sensitive and able to detect changes in small changes in plant status (Ninkovic et
al., 2006). Aphids are organisms extremely sensitive to changes in the quality and
physiological status of the their host plants, therefore for this purpose they considerably
rely on chemical information in the process of host location and selection (Pettersson et
al., 2007). The diversity of olfactory stimuli emanating from polycultures might mask
the olfactory cues used by monophagous herbivores to find their host plants or
otherwise confuse or repel these herbivores (Andow, 1991). Volatile compounds
emitted by Desmondium uncinatum (Jacq.) DC. can significantly reduce the damage on
maize caused by Chilo partellus Swinhoe (up to 99.2%) relative to the maize monocrop
or maize-cowpea intercrop (Khan et al., 2006). This reseach also confirm that chemical
compounds emitted by neighboring plants can have a greater significance as insect
repellents than a physical barriers. Volatiles from nonhost plants may interfere with the
attractiveness of focal plants, resulting in "olfactory masking" (Koschier, 2006).
Female insects will spend more time searching for a suitable host plant in intercropping
and so oviposit fewer eggs on the focal plants (Skovgérd & Pits, 1996). Understanding
the chemical interactions between plants and insects is of particular importance not
only for environmentalists but also for the development of new strategies in plant
protection based on the natural occuring phenomena (Agelopoulos et al., 1999).
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Visual stimuli

Neighboring plant architecture may play an important role in their ability to
mask, repel, confuse or disrupt focal plant herbivores (Marquis et al., 2002; Finch et
al., 2003). This may be achieved by visually perceived signals from non host plants in
diversified habitats. Visual signals of neighboring plants can also interrupt host finding
and selectiong behavior of cabbage fly (Finch et al., 2003). Non-host plants may
interfere herbivores access simply by visually blocking the focal plant and reducing the
likelihood of detection (Rausher, 1981). Herbivore movement patterns, rather than
natural enemies, are often more important in accounting for reduced A. fabae
abundance on bean plants intercropped with maize (Ogenga-Latigo et al., 1993).
However, periodical physical contact with neighboring plants can affect herbivores to
leave such habitats. In intercropping system containing at least one nonhost plant, the
number of beetles per unit host plant were significantly lower relative to the numbers
of beetles on host plants in monocultures (Risch, 1981). Neighboring plants can also
act as attractant for herbivores reducing their colonization and damage on focal plant
(Atsatt & O’Dowd, 1976).

Volatile interaction between plants change host plant quality

Chemical interaction between plants can affect insects behavior on their host
plants. Different plant species in intercropping systems often compete for available
resources with consequences for plant growth (Langer, 1996), and chemical
composition (Stamp et al., 2004), which in turn could affect host plant finding and
acceptance by herbivores (den Belder et al., 2000). Diversity between different
genotypes within same species significantly affect the plant competition in
intercropping which in turn change allocation of resources and plant growth (Ninkovic,
2003). These changes, can indirectly affect the suitability of the crop plant as a food
source for insect herbivores (Simpson & Raubenheimer, 1995). Adoption to future
competition with neighboring plants in intercropping can increase plant resistance of
focal plants to herbivores (Ninkovic et al, 2013). Laboratory experiments
demonstrated that barley previously exposed to volatiles from thistle Cirsium vulgare
L. (Glinwood et al., 2004) or couch-grass Elytrigia repens L. (Glinwood et al., 2003)
became less acceptable for cereal aphids. Barley exposed to volatiles from the weed
Chenopodium album had reduced aphid settling in both the laboratory and also in the
field experiments (Dahlin & Ninkovic, 2013). Weeds used in these studies were not
flowering during tests. Volatiles released by undamaged onion Allium cepa L. affected
exposed potato to change volatile profile that detered olfactory response of Myzus
persicae Sulzer (Ninkovic et al., 2013). Pettersson et al. (1999) show that volatile
interaction between different barley cultivars may also reduce acceptability of exposed
plants for R. padi. Recently, volatile interaction between plants is generaly considered
as a complex process which have informative value for recaivers and can influence
higher trophic levels (Glinwood et al., 2011).

452 Agroznanje, vol. 14, br.3. 2013, 449-459



Presence of natural enemies

Presence of natural enemies play important role in suppresion of herbivores in
agroecosystems. Specific crop habitats are considered to play important role in survival
of natural enemies of hervivores (Bianchi et al., 2006). It is known that increased plant
species diversity support diversity and abundance of natural enemies as well as their
activity (Haddad et al., 2001). Intercropping provide additional resources such as food
and shelter that enhance abundance and effectiveness of natural enemies (Mensah,
1999). Survival and reproduction of general and special list of beneficial insects
requires provision of additional resources such as pollen and nectar that are scarce in
monoculture (Isaacs et al., 2008). Recent studies on the effect of plant diversity on
generalist natural enemies have shown their increased abundance in more diverse
growing systems (Denno et al., 2005). Mixing of different plant genotypes within same
species may influence ladybird habitat preference (Ninkovic et al., 2011). It has been
shown that ladybird positively respond to increased botanical diversity (Elliott et al.,
2002). Reduced pest incidence in intercroping system was attributed to increased
population of natural enemies (Kyamanywa & Tukahirwa, 1988). The foraging
behaviour of C. septempunctata is also influenced by habitat characteristics, including
the identity and diversity of plants (Pettersson et al., 2008). In growing systems where
intercrop provides a permanent vegetation cover, the interaction between pests and its
natural enemies can more easily come into equilibrium. For this reason, biological
control is more successful in perennial crops than in annual crops (Trenbath, 1993). In
a field study, the frequency of adult C. septempunctata was higher in barley plots
containing high densities of the common weeds Cirsium arvense (L.) Scop. and
Elytrigia repens (L.) Nevski. than in control plots with barley as sole crop (Pettersson
et al., 2008). Performance of natural enemies is enhanced in mixed cropping systems,
because these systems provide a variety of microhabitats and alternative prey (Root,
1973). However, parasitoids benefited from more diversified systems since the flower
resources provide them additional source of food (Lavandero et al., 2005). In review of
42 different studies that compared parasitiod density and parasitism rates Coll (1998)
reported that in two third of studies were more abundant and attacked more herbivores
in intercropping system then in monoculture.

Conclusion

This review has summarized diversified cropping systems in which insect pest
impact has been regularly reduced. Intercropping has proven to be simple and efficient
ecological approach that modifies local environment and favor reduced pest pressure
and enhanced activity of natural enemies. Studies reported here provide evidence that
crop diversification can play important ecological role in pest management. The
findings presented above illustrate how naturally occurring processes in intercropping
such as competition for resources, chemical interactions between plants can affect
herbivores and reduces their performance. It is obvious that modification of single
practices such as cultivar choice in diversified cropping system can significantly
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impact herbivores and their natural enemies. Crop diversification correctly assembled
in time and space performs important ecological role supporting naturally occurring
plant insect interactions that support crop protection. Since the plant-plant interactions
constantly occur in intercropping future challenge for modern agriculture will be to
choose appropriate combination of crops to create a cropping system able to manage
insect population to certain level. Furthermore, there is a need for long-term studies on
effects on natural enemy populations in diverse agroecosystems are essential for the
development of diverse systems for optimal pest reduction. However, crop
diversification also promote the application of infochemical signals in intercropping
system as an effective biological control agent and thus contribute to reduce the use of
insecticides.
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Diverzifikacija useva utice na bioloSku kontrolu insekata

Dimitrije Markovi¢'
"Poljopriovredni fakultet, Univerzitet u Banjoj Luci, Bosna i Hercegovina

Sazetak

Gajenjem biljaka u monokulturi stvaraju se povoljni uslovi za Sirenje
herbivornih insekata. Brojna istrazivanja koja su proucavala uticaj povecanja
diverziteta gajenih biljaka na herbivorne insekte i njihove prirodne neprijatelje pokazla
su da razlicite tehnike upravljanja staniStem kao $to je interkropingimaju znacajan
uticaj na kontrolu insekta. Ovaj rad ima za cilj da prikaze razli¢ite nacine upravljanja
staniStem kao i njegovom uticaju na ekolosku ulogu biodiverziteta u agroekosistemima.
Fokus ovog rada je pregled mehanizama kojim povecanje diverziteta gajenih biljaka
utice na smanjeno prisustvo herbivornih insekata u u ovakvim sistemima gajenja
biljaka.

Kljucne reci: poveCanje diverziteta gajenih biljaka, herbivori, prirodni
neprijatelji, interakcije izmedu biljaka i insekata

Dimitrije Markovié
E-mail address:
dimitrije.markovic@agrofabl.org
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YyTcTBO ayropuma

Yacomnuc "ArposHame" je HaydHO-CTPYUYHH 9aCOIMUC KOjU 00jaBibyje HAydHE U
CTpY4HE PazioBe, KOjU HUCY INITaMIIaHH y IpyruM dacomucuma. CakeIy, CHHOIICHCH,
MaruCTapcKu M JOKTOPCKH PaJOBU ce HE CMaTpajy 00jaBJbEeHUM PagOBUMa, Y CMHUCIY
MoryhHoCTH mITaMNama y yaconucy "Arpo3Hame".

Kareropuzanuja pagosa

"Arpo3Hame" 00jaBibyje peleH3UpaHe paJoBe CBpcTaHe Yy cibenaehe
KaTeropyje: MNperJIeAHU pajl, OPUTHHATHM HAay4YHH paJl, HIPETXOJHO CAaOMIITEHE,
U3Jarame Ha HAyYHOM WM CTPYYHOM CKYITy ¥ CTPYYHH paf.

Ilpeeneonu pao je HajBUIIA KaTeropuja HaydHor paaa. [Iunry ux ayTopH Koju
UMajy HajMamke JeceT MyOJMKOBAHMX HAyYHHX paJioBa ca pELEH3UjOM Y
MehyHapomHNM WM HAIlMOHAJHUM YacONHCHMa W3 JOMEHA Hay4YHOT NHTama Koje
obpalyje mperizenHu paim, INTO HCTOBPEMEHO IOApa3syMHjeBa Ja Cy OBH paloOBH
IUTHPAHU (AyTOLUTATH) Y CAMOM Paiy.

Opueunannu Hayunu pad caapXu HeoOjaBJbeHE HAy4YHE pe3yJsiTaTe M3BOPHUX
HAYYHHX UCTPAKUBAA.

Ilpemxo0Ho caonwimerse CcafpX U HOBE HaydyHE pesylTare Koje Tpeda
IPETXOJHO 00jaBUTH.

Hznazarwe na nayyHom u cmpyyHoM CKyny je M3BOPHH HAYYHH U CTPYUHH
npwior HeoOjaB/beH y 300pHHIMMA, KOjH CE MOXE IMPHXBATUTH Kao IPETJICIHH,
HayYHH WM CTPYYHH paJi ca 00aBe3HOM Ha3HAKOM Ha KOM CKYIIy j€ CAOIIITEH.

Cmpyunu pao je TpHUIIoT 3HavajaH 3a CTPYKY O TEMH KOjy ayTop HHUje J0ca
00jaBHo.

AyTOp mnpejiiaxke KaTeropHjy paja, ald KOHauyHy OMIYKY JOHOCH peAakiuja
YJacomnuca Ha MIPHjEIIOT PeLCH3CHATA.

[Ipunpema pagoBa 3a mITaMIaKkE

Pag moxe OWTM HamucaH Ha CPICKOM je3uKy (MUPHINMYHO M JaTUHUYHO
IIFICMO) ¥ Ha €HIJIECKOM jE3HKY.

Obum paodoea Tpeba OWTH orpaHudeH Ha 12 crtpanuna A4 ¢opmara 3a
nperyieqHu paia, a 8 ctpanuna Ay gopmara 3a ocrane kateropuje pagosa. OBaj Opoj
CTpaHUIla TMojpa3yMHjeBa W cBe Tabene, rpadMKOHE, CIMKE W Jpyre MpHiore, y3
ocHOBHH (oHT Tekcta Times New Roman, Bemuunny ¢onTta 12 pt u mpopemom 1,5.
Cse MapruHe Mopajy OUTH HajMame 2,5 cm.

Texcm npeeneonoe paoa Tpeba ma canapxku moriaeiba: Caxerak, YBoxa (ca
mpernenoM nureparype), Juckycwja wmm AmHanmsza panga, 3akibydak, Jluteparypa,
Caxerak (IpeBe/IeH Ha CPIICKHU aKo je HallMCaH Ha eHITIECKOM B OOPHYTO).
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Texcm opucunannoe uayunoz pama Tpeba ma campxu cibeneha moriasiba:
Caxerak, YBoJ (ca mperyieiom aureparype), Marepujan u MeTon pana, Pesynratu u
JMCKycHja, 3akibydak, Jluteparypa, Caxerak (IpeBo).

Hacnoe paoa tpeba Outm mro kpahm, wHPOpPMAaTHBaH W THCAaH MAalUM
cinoBuMma BenuumHe 14 pt, 6e3 HarnamaBama Tekcra (bold, italic, underline), Ha
cpenuHH cTpaHuile. Mcmoa HacmoBa pajia M jeJHOT TPa3HOT pejia MUCATH IYHO UME U
npe3uMe ayropa 0e3 THTyle, BenuunHa 12 pt. Mcmox umena ayropa y QouTy ifalic
MMCaTH Ha3UB U MUHCTUTYILMje-OpraHu3alje y KOjoj je ayTop 3amociieH, Tpaji U 3eMJbY
y KO0jOj C€ HWHCTUTYIMja-OpraHM3alMja Hajazd. Y OBOM JHjely HHje HOTpeOHO
HABOJIUTH TA4HE aJIpece U MOIITaHCKe OpojeBe.

Casicemak TIpeicTaBIba CAKET MPHUKa3 pajga Koju Tpeba ma mMa m3mehy 50 u
150 pujeun, a numie ce Ha je3uKy paaa. EnmemeHTH Koje caxketak Tpeda qa caapiku y
KpPaTKUM IpTaMa Cy: MpeaMeT UCTPaKUBama, METO paia, Pe3yliTaTu paja, uacja 3a
HOBO HCTPaKUBAKhC U KpaTaK 3aKJbydak/Ipecjek JOIPHHOCA paja.

HaxoH caxxeTka, ca pa3MakoM O]l jeJIHOT pefia ce Jajy KIbYYHE pUjedd (0 meT
VKyIHO) y cibenehem dopmary: Kawyune pujeuu: xjbydHa pujed 1, KJbydHa pujed 2, ...,
KJbYYHA pHjed 5.

Hacnosu u noonacnosu pada. I'maBHN HacioBU y paay (HACIOBHU IOTJIABIba:
YBoa, Matepujan u MeToa paja, UT/.) ce MUY BeTuInHOM (oHTa 13 pt, HA cpenuHH
ctpanunre. V3smel)y kipyunux pujeun u YBoma Cy ABa mpaszHa pexna. [lommHacioBu y
MOTrJIaBJbUMa C€ MUY BeTMuuHOM (hoHTa 12 pt, mopaBHATH MpeMa JIUjeBOj MapruHH.
W3mely HacnoBa mormiasiba U TEKCTa MPETXOJHOT MOTNIaB/ba OCTAaBJbA CE€ jelaH Ipa3aH
pen. CBaku HacJIOBAIOAHACIOB M TEKCT KOjH ra mpatu, u3Mmely cebe umajy o jemaH
mpasaH pej.

Jlumepamypa ce tmiie a30y4HUM, OJHOCHO abereJHUM peaoM (Y 3aBUCHOCTH
O]l je3uka M MUCMa) ca MyHHM TojanuMa (ayTOpH, TOJWHA, HA3WB, M31aBad, MjeCTO
W3Jamka, CTPaHHIIE).

Abstract (npujeBol) MHCAaTH HA €HTJIECKOM j€3MKY aKO je paj Ha CPIICKOM, H
o0pHyTO. Abstract, Takohe, MOpa J1a caJap)KU HACJIOB pajia, MMEHA ayTopa, Ha3WB U
CjeIUIITE YCTAHOBE-OpTaHHU3aIHje y KOjOj je ayTop 3aIrociieH, Ipajl U 3eMJby Y KO0joj ce
WHCTUTYIMja-OpraHu3alldja Hala3d W KJbYUHE pHjeud (cee Ha ucmom jesuxy), a 'y
(dopmaty Koju je HaBeleH paHuje. Mcmoa KIbydHUX pHjedd HaBECTH UMeE U Ipe3uMe
ayTopa 3aIay KeHOT 332 KOPECIIOHICHIIH]Y U I-eTOBY/IeHY e-Marl aJpecy.

Tabene, epaguxonu u ciuxke Mopajy OUTH O3HaueHH OpojeM U Ja uMajy
onrosapajyhu Hazus (Hmp. Tab. 1./ I'pad. 1./ Cn. 1. [Ipuka3s pe3ynrara ucTpaxupama
y 2011. romuan). HasuBu Tabena ce HaBoje W3HA[ Tabese ca JIMjeBUM NOpaBHAKBEM H
JjEeIHUM Tpa3HUM penoM u3Mmel)y, MoK ce Ha3uBH rpaMKOHA M CIIMKA HABOJAE WCIOM, Ha
CPEIUHH CTPAHUIIE U jeJHUM Mpa3HuM peaoM usmely. Tabene, rpadKoHU U CIIUKE He
cMujy M3IIA3WTH U3BaH 3aJaTUX MapruHa. Y TabenaMa n30jeraBaTé CYBHIIHE JTUHH]E,
0ojeme hemuja, moxeOspaBame ciioBa M CI. ['padukoHM M CIIMKe ce MpHKasyjy 0e3
okBupa. CBU TEKCTyalTHH €IEMEHTH MOpajy OUTH HaBEJCHU HA CPIICKOM M EHIJIECKOM
jesuky, ca BenmuuHOM (hoHTa 8 pt 10 12 pt M 0OnyrMM croBuma. CiHke, 1memMe U Cil.,
KOje ce Hallase y paay, Mopajy uMaTH pe3oiynnjy on Hajmame 300 dpi, a masmy ce kao
MMOCEOHU TPHIIO3H, C TUM JIa C€ Y CAMOM DAy IIOCTaBJba CIMKA MAmkbe PE30yIHje, Kako
Ou ce 3HA0 KEH KEJHCHHU T0JI0%kKA] U JUMEH3H]e.
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Homenxnamypa u cucmem jeounuya - KOpUCTHTE Mel)yHApOJHU CHCTEM
jenununa (SI). Ako ce MOMUY U IpyTre jeTUHUIIE, MOJIUMO Bac JIajTe CBOj €KBUBAJICHT
y SI. AyTopu  ypeaHHK ¢y 00aBEe3HH Jia MPUXBATE MIPABIJIA KOja PETYIIHUITY OHOIOMIKY
HOMCHKIIATypy, Kako je HaBeiAcHO y MelhyHapogHom Kkolekcy OOTaHUUKe
HOMEHKJIaType, MeljyHapoiHOM KoJIeKCYy HOMEHKIaType OakTepuja, 1 MelyHapoaHom
KOJIEKCY 300JI0IIIKE HOMEHKJIIAType.

Yaconuc '"Arposnamwe" kopucrn "IlpupyyHuk 3a o0jaBbMBam-e
AMepuyke ncuxojionmke aconujaumje'’ - (APA) cTua U ynyTcTBa 3a HUTHpPame U
HaBoheme pedepenun.

Lumamu y mexcmy ce TOjaBJbyjy y 3arpajy M cajpke Npe3uMe ayTropa U
TOJIMHY W3Jatha, 0JIBOjeHe 3ape3oM. M3a romuHe n3aaBama ce MOXKe T03BaTH U Ha Opoj
CTpaHHIIE, a OH ce Takohe 0[Baja 3ape3oM.

Ckpahenuye je Hajoosbe wu30jeraBaTH, ocuM ommTeno3HaTux. CBaky
ckpaheHHIly je, MPUINKOM TPBOT HaBohema, MOTpeOHO 00jacHHUTH, Tj. HABECTH ITyHH
HasuB. Ckpahienune y Tabenama, rpaiKOHHMA M Ha CJIMKaMa je MOTPeOHO 00jaCHUTH.

@ycnome Tpeba uz0jeraBaTH M KOPUCTUTH HX caMo Yy cilydajy JAa je
HEOITXOJIHO JI0/IaTHO 00jalllibeHhe 32 HEKH MO TeKCTa.

Hanomene ce HaBome Ha Kpajy paja, W3a IIOTJIaBJba 3akJbyd4ak M OOHMYHO
calipke 3a0MIbEIIKE O TOAPIIIY UCTPAKUBAKY, IPOjEKTUMA, U CIL.

Jlumepamypa ce monucyje Ha Kpajy paja U Mopa Jia CaapiKd CBE U3BOPE KOjH
cy xopumheHr y paxy. Y IONHC JHUTEpaType ce HE YHOCE IEPCOHANHU JOKYMEHTH,
myucMa, MEMOPaHIyMH U HedopMaliHa eIeKTpOHCKa KoMyHuKanuja. HaBoheme nmena
rpaja y KoM je Jjesio U3aTo Ce M30CTaBJba YKOIMKO je UMe Tpajia capKaHo y Ha3UBY
u3naBava (Hop. YHuBep3uter y bamoj Jlynm). [lommc nurteparype ce u3BOAU
a30y4YHUM, OJHOCHO a0CLeIHUM DPEAOCITHjeOM y 3aBHCHOCTH O] je3WKa M IHCMa Ha
KOM je paj HammcaH. YKOJHMKO HaBOIUMO BHIIEC PagoBa OJf UCTOT ayTopa, IMPBO CE
HABOJIE paHHje M3JATH PAJIOBH, a 3aTHM HOBHjU. Pedepenie jeaHor ayropa koje cy
o0jaBJpeHE y UCTOj TOAWHH Tpeba mucaTH abereTHiM peloM IIpeMa HaCIOBHMA, HIIP.,
(1995a), (19956). Ykonuko pax HeMa ayTopa, HacJOB Jjesia WIK UHCTUTYIHja 3ay31Ma
MjecTo ayrtopa. llo3uBame Ha CeKyHAapHy JuTepaTypy Tpeba wu3bjeraBatu u
KOPUCTUTH CaMO 3a HM3BOpE KOjH HUCY IOCTYIHH Ha YOOWYajeHW HAYWH FIIH HUCY
JOCTYIIHH Ha HEKOM O] YOOHUajeHUX CBjETCKHUX je3uKa. Y CIHCKY pedepeHI HABOIH
ce caMo CeKyHIapHH U3BOD.

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

OBw npuMjepy UMajy 3a LUJb A3 ayTOpy NpYIKe Mperies CHcTeMa HUTHPamba U
HaBol)ema H3BOpa KOjU ce puMjemyje y yaconucy. [Ipumjepu cy natu y Tabenu 1.

CBe pajoBe HAKOH IpHjeMa Iperiefajy TIaBHH M TEXHHYKH YpPEAHUK H,
YKOIIMKO 3a TO MOCTOjU MmoTpeda, Bpahajy mx ayropuma Ha Kopeknwjy. PamoBu xoju
HUCY NPHUIIPEMJBCHHU TIpeMa YIIyTCTBY 3a ayTope Hehe OUTH y3eTH y Aajbe pa3Marpame.

Agroznanje, vol. 14, br.3. 2013, 461-473 463



HakoH mcmpaBky, TIaBHH ypeIHUK IIajbe PaZoBe HA PEIEH3Hjy, a MO 3aBPIICHO]
peleH3nju, ako MMa oApeheHux mpumjedu M CyrecTHja pelieH3eHaTa, pajoBU Cce
Bpahajy ayropuma Ha mucnpaBky. HakoH ypaljeHux ucmnpaBKy paj ce MOHOBO IIajbe Ha
penensujy. CBaku paj Mpoia3u Kpo3 IBHje aHOHIMHE peleH3Hje.

PagoBu ce gocTtaBbajy y €NEKTPOHCKO] BEp3Wju Ha HMEJI  ajpecy:
agroznanje@gmail.com wnmu nytem nomte Ha CD-y wmm USB-y, Ha aapecy
[TosponpuBpenHor (¢akynrera, YHuBep3utera y bamoj Jlynum ca nHasnakoMm: 3a
peoakyujy yaconuca "Aeposnare”. PaioBu ce A0OCTaBJbajy Kao OTBOPEHH JOKYMEHT
cauumeH y Microsoft Word-y (B. 97-2003 nnm B. 2007), y dopmaty koju je nmat y
YnyTcTBYy ayTopuMa u y npenBuljeHOM poky. PamoBu Koju He CTHTHY A0 npeaBuleHor
naTyma Hehe OUTH IIpeaTH Ha PElCH3H]Y.

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

CBH paJIoBH TIOUIHjEXKY jE3UYHO] JCKTYPH U TEXHUYKO] KOPEKTYpH, T€ TPaBy
TEXHHUYKOT YPEIHUKA Ha €BEHTYAIHE Marh¢ KOPEKITHj€ Y JOTOBOPY Ca ayTOPOM.

Hakon mrtammama yacomnuca W o0jaBe pajoBa, CBH ayTopH noOuWjajy pax y
PDF ¢dopmaTy myTem eneKTpOHCKE IOIIITE.

Konmaxm adpeca peoaxyuje uaconuca:

Yuusepsuret y bamoj JIymu

IossompuBpenu dakynTer (3a pegakiujy yaconuca "Arpo3Hame")
Bbynesap BojBoae I[lerpa bojosuha 1A

78000 bamanyka

Peny0auka Cpricka

Bocna 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).
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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 and in the same language. 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
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