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VARIETY PERFEKTA-ANOTHER CONTRIBUTION TO 
BIODIVERSITY OF Wll'ITER WHEAT IN SERBIA 

Abstract 

The wmter wheal 1ariety Perfekta (Kg :!9 3) is vam:ty enhancer obtain..:d by crossing of 
Pob..:da and Stuclen1ca. II \1 as recognized by the Commission for the apprtwal of ,·aricties in 
:(•09'", afh:r two years of 111\'esugation Ill the network of m1cro-tnals 111 Scrh1<1. Its features arc 
\.:ry good resistance to Jodgmg, low tcmpcratun;s. most of 1111pona111 dis..:ascs and pests. It has 
excellent tcchnological quality (enhancer) and belongs to /\2 quality group and I quality class. 
:t 1s lugh y1elding vancty With g..:net1c potential for grain y1eld about 12 t/ha. It ean be grown in 
di'll:rcnt agro-ccolog1cal conditions and the best results achieved on fi.:nilc and middle fi.:rtik 
soi ls, with application of imensive crop management. It is suitable for organic production. 

h..ey words: whelll. variety, Pe1jek/C/, yield. quality. 

INTRODUCTION 

Wheat is a very important plant species, which in the past and today is used for 
foJd or as a source of (()od for more than two-thirds of the human population in the 

"urld. This is the primary reason that wheat was the subject of extensive scientific 
f.:search, in order to improve its yield and quality as well as adaptive abilities. ln many 
' .:a rs of hard work breeding, breeders have developed original methods and used 

'1owledge and methods from other disciplines in the creation of new wheat varieties. 
\\heat breeding aims to create a phenotype with higher adaptive value, greater 

ierance to stress conditions, with better use of environmental factors, by changes in 
.: stages of growth and development. 
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Tu m:hie\'(: su~.:c.::ss in hn:eding it is very important to ~.:hoosc the parents \\hu 

art!'' ell combmed '' tth certain properties. Today 111 the \Vorld th<!rc arc a l;u·ge numbo.:t 
of created varieties'' hich can be used as parental patrs 111 h) bridisation. In selc~o:ting 
vanettcs for crossing 1t 1s necessary to knm\ their genettc basts as \\ell as the stabilit) 
characteristics of the mtcraclton with the envtronment (Kral,evic-Balalic ct al. 200 I. 
Zccc\ tc et al. . 2004 ). The ytcld of gram ts controlled by a larg~: number of genes.'' hose 
stability may be measured based on the manifestation of ':!lues in different 
cm·tronmcntal condtttons. Varieties'' ith higher adapti\l: capacity ''ill show a gr~:atcr 
yield stabiltty and can be successfully grown in different em ironmental coll(litiuns. 
!Ia\ ing in mind that thc high yield and exccllent processing qualitj an~ negative!) 
correlated tratts. it ts necessary patient and labonous research \\Ork for achi~:ving a 
desirable combination of these two complex properties. 

l'p to 2013 the Center for Small Grallls Ill Kragu.revac created 41 \ilrielles or 
wtntcr wheat. many ofwhteh have found a place in practice in our countr\ as well as 
111 nctghboring countnes. stgnilicantly contributing to the 111crease 111 pmduction and 
overall sustainable development. Scientilic resl.!arch programs wen.: target~:d to creating 
of ne'' 'arietics '' tth mcrcased ytcld. quality. thseasc and str~:ss factors reststanc.:: and 
tolerance (Popo\ ic, 1988, 1989). 

Also in more than a century long traditton of\\Ork on ''inter \\'heat brcedmg 111 
Kragtqevac, researchers \\l.!re continually attempted to create vanetics with reduced 
stem height and medium early to medium late ripening. Due to its high r~:ststance and 
tolerance to economically more importam tltscases and p~:sts of~' heat, as well as to 
drought, lm\ temperature. heat stress. acid soils and others ad\'l~rse biotic ;md ah10tic 
factors.\\ tnt~:r wh~:at vari~:ues created 111 KraguJenlc arc recogmzabk by\ cry good and 
stabk results. which is cspcctally characteristic for its production in the Central and 
Southern Scrbta. In addtlllln to tts high genellc potent tal lor yteld of gram and other 
desirabk agronomi~: traits, the KG wheat vancttcs arc also charactenzcd with excdlcnt 
tcehnological quality parameters for production of bread or pasll') (1\lilo\·anm tc ct a!. 
200X). The conttnumts ''ork on the crcation of htgh yicldtng wheat varieties with 
excellent technologtcal quality. as is the cas~: 111 \ariety Perfekta. as well as their 
intcnst\·e spreading in production. wtll enable stgni rtcant ath nnces 111 scicnti lie ami 
sustainable eeonomic de\·clopmcnt of our country. 

:VIATERIALS A~D MET! !ODS 

A new vane!) of winter wheat rerfekta (KG-29;3) ~\as studi~:d 111 the network 
of mtcro-trials of Serbtan Commtsston for recognttion of nC\\ 'ariettes during the 
seasons 2007 OX and 200X 09. The tnals ''ere conducted at st.\ local tons ( Kragu_1cvac. 
1\ovt Sad. l'ance\ o. Sremska r"-.1ttrm ica. Sombor and Za.recar). Lxpcnments \\·ere 
destgn~:d 111 a complete randomtzed block d~:stgn wllh plot stzc of 5 m' 111 live 
replications. L!se ';due or ,·ari~:ty rerfekta and its most nnportant agronomic traih 
\\ er~: compared \\ tth standard ,·ancty Pobeda. On the e'\pcnmcmal lick! was assessed 
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time of heading. plant height. resistance toloadging and resistance to causal agents or 

rust and po\\der~ milde". Testmg orreststance to diseases of lear rust and po\\dery 
mil dell' \\as conducted Ill Kraguje,·ac Ill the stagc or <tdult pl,llltS Ill conditiOilS or 
arttlicial tnkction in thc field, ;md the dis~:;tse severity (DS) ts presented in th~: form 
Lll' ml'ection by the modified Cobb's scale (lJ-99) Rcststance ol \art..:tt~:s to lo\\' 
tcmperalllres \\·as 111\ e"ttgated 111 the cold chambers ( -14C I~·) according to the method 
of.lutJC\. wh..:rctnth..: numbct ol'th..: Slll\t\'tng plants ts shown tn percentage. 

:\nalysis or phystcal and chcmtcal-technologtcal trans or gratn was perl(mned 
at the Institute orl·ood Technology in '\o' 1 Sad on averagc samp!.::s from the lirst }Car 
or lltals (from thc :'\m I Sad and Sombor) b) USing standard methods. The protem 
content ts determtncd b; the Macro-Kjcldahl method and the result is C'l.presscd on 
dry matter Sedtmenlation \'alue or\\ heal IS ddermined by the Yugosla\ standard 

method JL'S EBX .. 0:\0. or 197X'' {method of/deny). The content of\\el and dry gluten 
or wheat were detenmned tn aecordance "tth the mternattonal standard method ICC 

(the International /\ssoeiation li1r Cereal Science and l'echnolog) ). No. I 0(1 or I %0. 
Laboratlll') millmg and determmation or total !lour reco\ er: was performed 011 

laboratory mill I\ ILL. ~02 of company B(ih!.::r. For thc tletermmation or farinograph 
valu~: \\as used 60 percentage laboratoty !lour milled with B(ihler. Detenmnatlon or 
l~trinograph \\'as partial) harmonized" ith th~: international standard method ICC. l\o. 
II:" of 19M\. Laborator) bakmg test "as earned out according to the proceJure 
daborat~:d 111 the lnsutute for Small Grams at Faculty ofTechnology 1n :"\m i Sad. It wa" 
CliStOilled to the most frequently used proCl!SS of mak111g bread in thl! bakery industry. 
rhe valucs shown for all properties represcnt the calculated arithmetic m~:an. 

On the basis of grain yteld per local tons and years \\'l!re determined mean 'a lues 
of grain ytcid for the studied and the standard \ artet) for the entire period of 
eX<llllination. Using analysis or \ariance method obtained data \\ere statistically 
analy;ed. "hile thc stgniticance of differences 111 gram yield \\as t~:stcd lr~ LSD test 
lor Significance le\ ds p c(),05 and 0.0 I. 

RESULTS AND DISCUSSIOJ\: 

The winter wh~:<ll variety Perfekta (Kg 29;'3) bdongs to a group of ~:nhancers 
and 1t was obtamed by cross111g of ,·aricttl!s l'obeda and Studeni~:a. It "as recognized 
by tiK Serbtan Commtss1on for apprm alof\ anelles in ~009' . Authors ofthts \andy 
are PhD rvtilivoj~: l'vlilovano' tl:, 1\ISc Vladnnir Pcnstl: and PhD l\1npna Stalcttl:. 

l'hc vancty Perf'ekta has a white spike wi thout awns with present scurs on the 
upper th trd of the sptke. and large bnght red colored gram. It ts characten;ed b; 
medium tall stem (the merage hetght of about 93 cm), and \.cry good resistance to 
loadging, which allows the application of intensive crop management 111 its culti\ at ion 
(Table I). Accord ing to dura lion of vegetation (to headmg) it can be elas:;iti~:d 111 the 

.;roup of medium-late \·arietles (0.15 days later than the standard \'<ll'lel). on merage). 



Dunng the examination variety Pcrfckta demonstrated a high n!s1stance to the causer-. 
ortcarrust and powdery llllldel\. 

Tuhle I The most important agmi/0111/C alllltllt_l:l"iological 
characteristics oj"H·inter ll"heal fJe1felaa 
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Mass of hectolitn:: of grain is <lll important indicator of technological quality 
and depends on grain fullness, chcmtcal composition, surf~H.:e grain (rough or smooth), 
the nature of unpunttes and moisture. Perft:kta has high mass of hectolitrc of grain 
(~3.50 kgthl ). which IS at tht: Jc, t:l of the standard ,-,met) Pobeda. Its 1000 kernels 
wetght imltcates \Cry good seed :-.t/e and gratn fullness. On the basis of 1000 kernels 
wctght (42 3 g). and based on the share of grain fractions abmc 2.X mm (73%), 

1\::rfckta c.tn be classified as variety of ver; coarse-grained (Table 2 ). The I O()(l-kcrnels 
\\etght and mass of hectolttre are genettcall) controlled tratts that \at") greatly 
influenced by em tronmo.::ntal f~tctors. 

Protell1 content prm tded that ib quality is of good composttton. indtcato.::s on the 
possibility of obtaining products of milling and baklllg of htgher technology 
characteristics. Grain of variety Perfekta is rich 111 proteins and it has excellent 
sedunentatwn value. \\'ith tts 13.X'\, protem content and sedtmcntatwn value of 43 
mi. Perfekta is classtlicd tn the first class quality (JL'S). Its htgh content of protem was 
also confirmed by the high content of \\"Ct gluten content (35"1u), which is at the le\ el 
of Pob..:da. '' hich belongs to the 'arieues or excellent technological quality. On 
l~trinograph and extcnsograph, Perfekl<l showed very good results for most of 
parameters. ;\ccording to the f;trinograph qu<tiity numbt.:r (X 1.5). l'erfekta is 111 the A-
2 subgroup'' htch ts at the le\ el of Pobeda. Results of bread baking tests also confirmed 
the htgh technological 'alue or' ariety Perfi.:kta. 

Yield or grain is the most important fi.:awre of each genotype but also the most 
complex. ln microtrials or Commission for the recognition or new varietieS, \ arict; 
Perfekta achieved mean yteld for all tnals of 9.070 kgi11<1. \\ hich ts 319 kg more than 
the standard \artet) Pobeda (Table 3). Analysis of \ariance tltd not confirmed 
stattstically significant differences 111 grain ytcld between the examined \ancties. 
Observed by locations and years the greatest yield of I I. 976 kg/ha 'ariety Perrekta 
achieved in tl11.: first year or investigation in Novi Sad. Also. the yields or grain above 
I() t. ha Perli.:kta achie\ ed in Pance\"0 ( 11.020 kg ha) and in lajel:ar in the first year or 
investigauon (I 0.332 kg ha). In the second year or im esugation its greatest yields 
were achieved Ill \:m i Sad (I 0.5XX kg ha) and Za,1ecar ( X.X44 kg,ha ). Thts mdicatcs 
that the vam:ty l'erfekta can be successfully grown in dtfTcrent em ironmcntal 
conditions. The best results achie,ed on ferule and mtddlc fi.:rtile soils,\\ ith applicallon 
ofintcnstvc crop menagcment. Its optimal sowing time in our product ton em Ironment 

IS Ill the second decade or October, with usc or 250-300 kg'ha or certified seeds. Its 
requi rements arc I 00- I 30 kglha of pure nitrogen. with adequate quantitieS or 
phosphorus and potassium. 
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Tahle 3. Grain yield ofmriety Perekta 1111he experiments of the Commissionfiw the 
recognition of t·arieties in the period 2007 '08-200,'U09. 
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CONCLUSIONS 

Based on the above mentioned it may be noted that the Center for Small Grains 
Kragujeva~: ~:reated another high-yielding winter wheat variety of excellent 
technological quality. gi\ ing significant contribution to broadening of' biodiversity of 

winter ''heat in Serbia. In addition to high yield and quality, winter wheat variety 
PerfeJ..ta 1s chara~:tcnzecl by many other positive traits. It is medium late variety, 
tolerant to drought and low temperatures and has a good resistance to causal agents of 
more Important diseases of wheat. It has large grain of ve1y god mass of hectohtre. 
J\ccordmg to the quality indicators it belongs to I quality class and J\2 quality group 

(cnhan~:er). It withstands to different agro-ecological conditions of production. It 

should be grown on medium fertile and fertile soils under conditions of optimal crop 
management in order to maximize the realization of its high genetic potential for yield. 

Because of these desirable characteristics variety Perfekta is suitable for 
cultivation in terms of organic production. Its high resistan~:c to more important 
diseases and pests of small grains usually allows its su~:cessfuf production without the 
usc of pesticides (or on a reduced scale), while at the same time its high technological 
quality contributes to its su<:ccssful use in the manufacture of' quality bakery products. 
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Its h1gh tolerance to cold, drought, acidic and medium fertile soils prm ides a stable and 
highly competiti\c results for its yield and technological quality of grain in different 
edaphic, climatic and production conditiOns pre\alling in many regions of wheat 
produ<.:t1on in the Republic of Serb1a. ln terms of optimal sowing and germination. 1t 
shows a high adaptability and competition ability to the major" ecd spec1cs of small 
grams, \\'h1ch largely elimmates the need for herbic1de application, thus contributlllg 
to the presen at ion of our environment and reducing of production costs. 

Acl<nowlcdgcmcnt 
The authors thank to the M 1nistry of Science and Technological Development of the 
Republic of Serbia for supporting of this research through funding the proJect Ill 
46006: "Sustamahl~: agnculturc and rural devclopm~:nt in the function of exercising of 
the strateg1c goals of the Republic of Serbia within the Danube Region ... 

REFERE'\CES 

I. llristO\ !'\., :"-J. Mladeno\, and A. Kondic-Sipka: Breeding aspects oflmt 
remperature tolemnce in \\'heat. Genctika. Vol. 39, 1'\o. 3, 375 ~ 3X6, 2007. 

2. I Iristm N .. Mladenov N., Kondic-Spika Ankica, Ma1janovic-Jcromela Ana. 
Jockm ic f3 .. JacimO\·ic G.: Effect of em ironmental and genet1c l~1ctors on the 
correlation and stability of grain yield components in wheat. ()enetika, Vol. 
43, No. I. 141-152.2011. 

3. Kral.Je' ic-Balalic Marija. Worland A.J., Porceddu E., Kuburovic M.: 
Variahiluy aJI(/ Rene effect in \\'heat. In: Monograph: Genetic and Breeding of 
Small Gram~. 9-49, I3elgradc, 200 I. 

4. Milovanovic M., St<llctic Mirjana, Perisic V .. Nikolic Olivera: Moguhwsti ::a 
proi::w)(/nju orgamkog semena simi II !:ita u Srhiji. Savremena poljopi·ivreda, 
5X. 1-2: 141-151, :'\o'i Sad,2009. 

5. Milovanovic M., St:ddic Mi1jana, Pcrisic V., Bratkovic K.: Vi::ija ~ nowr 
.1'0/'(1/ o::iiiU' JI.Y('IIice. Zbornik radova visoke tchnicke skole, 1-2: 66-72, 
Pozarcvac. 200X. 

(J . Milmanovi~ M., Mi1jana Stalctic. Vera Dckic, Olivera Nikoli~. Kristina 
Lukm IC (20 II): Seed JII'Oduction ancl contrihutioll of KG mnettc\ to 
hiruli1·ersiry oj'snw/1 gmins 111 the period 2006-20 I 0., Publisher: I3alkan 
Scientific Associatwn or Agranan Economists, Economics of agnculture. 
13ook II, (5X). str. I 03-111, Beograd. 20 II. 

7. Mladenov N .. Dcncic S., I lristov N.: OplemeiiJivanje na prinos i kompone11te 
prino.1·a ::ma p.i;enice. Zbormk rado\ a Naucnog instltuta za ratarstvo i 
povnarstvo. vol. 43, br.l, 21-27. :"Jovi Sad, 2007. 

0. l'erisic V.. Milovanovic M., Staletic Mi1jana. Dekic V~:ra: Nas/edi\'{/nje 
du:ine lila.1a i hmja ::ma 11 klasu kod ltihricla p.i:enicc. Radm i sa XXV 
savetovanja agronoma i tchnologa, lnstitut PKB Agroekonomik. vol. 17, br. 
1-2. 19-26, Beograd. 20 II 

179 



1), Popovic A.: Ratlna sc/ekciji £ililll og/etlnoJI kontro/noi Sll/11/CI 11 Top,'idem 
( 1898-1 948) i 11 l!rslilll/11 ::a sima :fila 11 KraguJeVCII (I 948-1 988). Savremena 
poljopri\'l'eda, vol. 36. br. 5-6. str. 26lJ-2X4, Novi Sad, I 9XX . 

Ill. Popovic A. : C)() godintl mtla rw se/ekciji £ita 11 Topi'ider11 i 11 1nstillltu ::a stma 
£ita u Krag11ie\'( 11 ( JC)89-1 988). l' naprcdenJC proizvodnjc pscn ice 1 drugih 
stt·nih zita. 13-3X. Kragujcvac, I 9XtJ. 

II. Zccc\ ic Vesclinka. Kneze1 ic D .. KralJC\H.:-Balalic Marija, Micano1 1c Danica: 
Genetic alii/ JJ!renollfll< \'ilriahililr ofrie/d compone11/.l" in 11'/real (li"lliculll 
aes!il'lt/11 L.) Genetika. Vol. 36. No. 2. 151-151), Belgrade, 2004. 

12. Zccevic Vcsclinka., Knczcv1c D .. l3oskovic .!elena and Madic Milonmka: 
Effect ofgellllll'fJC ant! Cll l'ironmenl on 11'/reat quality, Gcnctika, Vol. 41, No. 
3. 247-253. 2009. 

13. Zhang Yong, lie Zhonghu, Guoyou Yc, Zhang Aimin, Van G1nkel. M.: Efjecl 
o{e/1\·ironmenl and genoll'lJi! 011 hread .. muklllg qua/ill' ofspring-.\"01\'ll spring, 
ll'lreal cu/ti\'ilrs 111 China. Euphytica, 139,1, 75-X3, 200-1. 

14. YanY.. Prodanovic S., Mladcnov :-\ .. Milovanovic 1\1.: Studies on geneltc 
con1rol on lml'-lllolecu/ar-ll'eig/!1 g/uten111 s11hunils in wheat ent!ospemr hy A
{!ilge analysis. Cereal Research Communications, 27, (3); 25 1-257, 191J9. 

Kristina Lukovic1, i\Iilivoje i\lilovanovic 1, Vladimir Perisic 1
, 

Kamenko Bratkovic1
, 1\lirjana StaletiC' 

I Ccntar sa strana zita. 34000 Kragujevac, Srbija 
kika(a k!!.aC.I"S 

SORT A PERFEKTA- JOS JEDAN DOPRINOS 
BIODIVERZITETU OZll\lE PSENICE U SRBIJI 

Apstrakl 

Ozima pscnica Pcrfckta (Kg 29/3)j~.: sona poboi.Jsivac dobijcna ukrstanj1.:n1 son1 Pobcda 
i Swtl.:n1ca. Priznata JC od stranc KunliSijc za priznavanJI.: surti 2009. god inc. posl~.: dvogodisnjcg 
ispu1vanp u mri.:Zi mikrooglcda. Vrlo dobr~.: Jt.! otpornosti prcma poll.:ganju. niskim 
tl.:lllpl.:raturama, \'aillljllll boil.:stlma i stctOCIII<Itlla. Odlicnog jc tchnoloskog k\·ali tt:ta 
(pohol,jsJvac) i pripatla k\·allwtnoJ grup1 A2 1 I kvalu~.:tnoJ klas1. Vcoma jt: rodna so11a. g~.:ncuckog 
put~.:ncJjala za prinos zrna oku 12 1 ha. Mo7.c sc gajiti u r<JzlicitJm agrockolosknn uslovnna a 
IHt.Jbo lj ~.: rczultatc postJ/c na sr~.:dnjc plodnim zcmljist ima i u uslovima int.:ZI\'111.: agrotchn ike. 
l'ogodna za u s l ov~.: organsk..: pmizvudnjc. 

Kljucne reCi: p.i·enim. sortu, Perj"ekla, prinos, kJoulilet 
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