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INFLUENCE OF GROWING METHOD ON MORPHOLOGICAL
CHARACTERISTICS, YIELD POTENTIAL AND GRAIN
QUALITY OF SPRING BARLEY

Summary

The research topic of this doctoral dissertation focuses on the effect of growing
methodon the morphological characteristics, yield performance and grain qualtsy
of spring barley. Based dhe experimentalesults, the most favorable growing method
was determined for fourcultivars of spring twdrow barley tested under the
agroenvirome nt al conditions of Po¢fetilizervate ( seedi n

Experimentalresearchwas conducted during a thrgear period, from 2012 to

2014, at thetrial f i el d of the Sonja Marinkovil Agr
Pogar evac. enkhneluded xfqure cuitivars of spring tivmw barley:
ONovosadski 4486, ONovosadski 45606, oODunava

450 and 550 viable seeds?) and four rates of nitrogen fertilizer (45, 45 + 30, 45 + 60
and 45 + 9kg ha') were used.

During the threeyear study perioda total of17 parameters classified into 3
groups wereevaluatedi.e. morphological characteristics (plant height, general tillering,
productive tillering coefficientand number of plant ?), yield components and grain
yield (number of spikesn'?, spike length, number ddernelsper spike kernelweight
per spike, 1000 kernel weightarvest index, and grain yieldnd grain quality traits
(test weight, prcentageof kernelsa thicknessO 5 mm, percentage of kernels with a
thicknessof 2.2 to 2.5mm, germination energy, total germinatiand grain protein
content).

The evaluation of the effect of growing method on the morphological
characteristics, yield performance and grain qualigytsrof spring barley over the
threeyear period indicated that increasing seeding rate had a positive effect on plant
height, number of plants per unit area, number of spikes per unit area, grain yield,
percentage of kernels with thicknessof 2.2 b 2.5mm, and grain protein content.

Increased seeding rate had a negative impact on general tillering, productive tillering



coefficient, spike length, number kérnelsper spike kernelweight per spike, harvest
index, 1000 kernel weight, test weigland the pgercentageof kernelsa thickness
¢2.5mm, whereas germination energy slightly decreased.

Increasing nitrogen rates to 1B§ha' contributed to significant increasen
plant height, general tillering, productive tillering coefficient, spike length, number of
kernelsper spke, percentage dfernels with athicknessof 2.2 to 2.5 mm, and grain
protein content. Treatment with 18§ N ha' gave the highest values feernelweight
per spike, grain yield, harvest index, 1000 kernel weight, test weaigtitpercentagef
kernelsathicknesst2.5 mm.

Compared to the other cultivars, the st:
highest grain yield (5319Kghal), a lowercontent ofgrain protein, and a smaller
percentage dfernelsathickness) 2 . 5 Thiskultivar featured the shortgsiants, the
lowest values for general and productive tillering, the longest spikes, the highest
number ofkernelsper spike and the greatesternelweight per spike. Accordingly, the
cultivar achieved the highest harvest index, and the lowest 1000 keigét.

Averaged across three years, the grain yieldbdlovosads k69 45606 (
kgha) was | ower only than that of the highe
0 No v 0 s a dwak charattéri@edl by stem height of 79.4m, the highest general
and productive tillering, longer spikes, but the lowest numbéwenielsper spike. As
the result, the cultivar exhibited the highest values for numbepiesper unit area,

1000 kernel weight, test weight, harvest indprrcentage of kernela thickness
¢2.5mm, and grain protein content, atite smallespercentagef 2.2 2.5 mmkernels

The grain yi el d soméwhatdwer nttean dhe §jieldsv afs
ONovosadski 44806 an édghd')\Nvhmiseathbsthaif 465Hd( &1 & 2
0 D u n awas chéreterized by the shortest spikes witiore kernelsper spike, the
lowest test weightthe smallestpercentage of kernebs thicknes<®2.5 mm, the highest
percentage of kernelgith a thicknessof 2.2 to 25 mm, and the lowest grain protein
content.

The average threpe ar yi el d o flowésfi®.dbe3d.Bgha'was t he
proportion to its average plant height, which wasaterthan those of the other tested
cultivar s, 0 al fairty rg@odgdain pualitlydandcsatidfactory yields at the
seeding rate of 450 viable seem§’ and at the lownitrogen rates (4&gha'). The



cultivar achieved high values for 1000 kernel weiglet,centage of kernebsthickness
¢2.5mm, and grain protein content.

The results of the experiment conducted under the climatic conditions of
P oagevac indicated that the seeding rate ofi 880 viable seeds ?and the nitrogen
fertilizer rate of 5060kg hd* were suitable for the cultivars exhibitiqgronounced
tillering and grain protein accuseedingti on (
rate of 450 viable seeds ? and the nitrogen rate of 780 kg hd* were favorable for
the cultivars producing shorter planksss pronounced tilleringynd lower grain protein
accumulationl 6 Novosadski 4486 and 6Dunavacdo) .

Key words: Sprirg barley, cultivar, seeding rate, nitrogen fertilization, yield,

quality

Scientific field: Biotechnical sciences

Area of expertise:Agriculture,spring twad row barley, cultivas, seeding rate, nitrogen
fertilization, yield, graimguality
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ftoeddesMO LtedzO dzgO 9 j <k L dIsdoSmparragjd8d L Oo d M dzts
Amer (1999, Sinebo(2002, Singhet al (2007 d Sharief et al.(201]) &z ¢ Gz dzG
fsmiss” OF j LdZOYyO dedr L dls dlasdgr L Setslz®) daPy d @ «
BdOC Dicj GBOHd< (ROMBE.MddzO0 BJd? ¢4 "4 E fsLrdlsded
HEyddesds S dzOMO d Btets' jd&3 LicdzO s € dzOfmkz, O k
L tc di®ulgerova (2012 d misd w4  dzOcgls ddajdzzL dzOy O  didz g R stcj dzO*
BAdAOM H ksidff degO@0, 552 ) j df tasACHs d § de@ Bytfsts OB d? yd
(10,573) OL dzO @z dzO stz P Btos* j B3 $ dzOif),§36)0 s €
Tofigetal (2015 zlsotc' " & odMBet L dzZOyo dzz § tsL dlsd o dzkz
BOMd3 L tcdzOL3)Eff K€ ( Is § AAzQOS Wz) zOyd * O =HO ¢ j dztsls
dzdo sz MO fteddasmtsd3 L tedzO.

Prgul jood Mtz CtsH * Otetse * jyBO § jtcdtsH od
MlsOB? dC O d B30 BOdY Ak ~JjO degpigEiEs Gl @A 8 o O dzO s
Isj W@z OO0 M sayd’ &z ftesHEzyj O HEYJdz 9JGjlO
odh j Mistckz SO dzjdpOQ[IfBPH S 0 tcHd HO * J YOz Bsy i HO kM
Cosdzdyddzj OLBISO tH Bddms St jJ Mmj kdesfmj ' kBte]
ZOHL J 3dz0® BOMO, dL HEYE"jdidoOa disiddf of bsto @ dz@paded®. ¢
1 0" yd hi<adzlst®jls " § Mkedilzin] s0detd ff sdzjs&c®Of j € 9 Odz
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[ Odzj h j19H)<zOotsHd HO “jJ HEYddzO BJd?Cj, L Olstzs o O
hiss Mk Bd?¢j MO CtcO<tsdz MsOB? d¢ @3B s P 0o d dz
iy dsj 3§ * do O j B 3 Jdzf Mmbotstedlsd Mmtstelsj dedMml e,
fsHdetsmj dodzlsj dzL Jodets GO jC Matki ikdistsasl dnS (zBF &6 E
[ OHd<te@O0f@asOltcO" 2 HO Ekfmdzg H oty fdOW'JOJO dif ®3J |
odMmMddzi dnlsPedzBSMO L tcdzO BstcO® §smiss® Od i t]
MO j ¢ odMmddzsgj MisOB d&zO Htse j dasd HAEO M) dz0 Izl d djc
ftoeddzsm®r gt dz@00 tzO el dzls o sSMOH ME sd3 Mstels d d3j dzls &z
MstelsO 1 j ¢ & P @8 4 &z H MisOo? O HEB'E cSttOdzd v
MisOGB? dS¢Jd BJL daj GOIsd o dzd dcj flz®H Rj0@ASI DO d MELAzC] tc d dat
Bd® OCPYydsO® HisMmisdyep [ P S dcd3sl =200 dzpOtds mdzts o kz
stesetsHd Cje dMfdlsde ©° 0 dfisduke HYOFd JjY dxOd f d dzC
SttOGkz " cm7 9| 4 @ZO0tcOn § 0z,dBO® @nyd 713z LOEMm ¥V & &0
Paunovi etal.(2 0 0) Y ® Oz dzts o d < (20091 i EOitpH W dp@fiTO0 Blztz® o -
fMtstels d dL datpdg@  @nd Madliitet &0, (2006)  dzlPts ast) d B @ d s §f &2OC 6
Btots' O MtstelsdA jndzlotsitc jdaff - MiktcdzO® % dIsO k sttOck " j o
dtcBd di2000,6Q@ ®LHO kM| ftesmj ydd eodmddd BJ? OCO
Ctcj sOdzO tsEM 8 ® HWOteEOMsH 70 HEt 80

1 Okzdzso d< bk ( BEGEdsEdE] HEZI1929P6 & stiOclz j o
Iy disde Ot klsdyo' ©OLddudlsj ¢ adffsduagzandisej (
cOfmMkz<] HBLj] OL 5lsOkghalf cdi@ totdfids {fipfeotaisC@sty @i 6 @
ttOelkz’, [ ddzOtOy, [ zuwiZD)OryMnIs dnisG8nds ud BidP d
ftesmj ydz©O odhhd @seghH PIOj i3 f jtcdsHE ftoskzyOe OF
Mstelsy, & Modds ckMsddOBRO Milej d ftd tOL dzd yd
75,48cm. 1 s d3OIs te O dzts, {tfists tsefrfy HUBEERIDEE Y 94286 . je ¢ SH d dzd
d L dzts fipd,856m, 2 1997. chisH dalzdlz 71998 . cmeusH dded 9
stesetsHdh C jd&3 f jted tSHE jddgodkze | s tc &P, Blddp®c Iz
ftesfhj ydets dzO° GO 2 Mkl &) @2 zGNGHde PRBELW,
ckfmisddzi M lsoQL @iflszistoded Ugatsp ' Jj ofdpd dzj BJ? OCO ¢
Mstclsd . 1 sH Ebdyo jd&3 ckzMmisddz IMigtsedGH JdzO jodg < C
fitedspttdO o Oted * Odels de Hfifls daEBOdM)) 1<Cs dgyO o ) ¢ dzlz
L OB J dzj 3y ddzj dAPSEROF 5°  cominlsdezd j ( NBLBGH dz] Mo j s
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dMistc Oy daPi@dzj dzO 9 j<bk odMmddzz 2O Istej s BOdzE f
RMY disd o @jO iffrdimim(06) szlsd yO ' ud Is ddsid i sddzpzd A s g J
(229, 286, 343 md 4PO0ted’ BEHOSO 0, 1% BYF O OL ©sls
45kgha') 20 o d j d @& OBofiftgjlstg ' HjdzRBAAZO0 f sSHEkz Y & fj o j 1
mMstcH BELZOLHO U gIstlzj B O tcOMlskz<j HBLJ OLtslsdzj dMmnte
fs9j<0°] odimgHsy 6@ 3 OO Csdzlstetsdzdats oy Iste j Is B30 dzlz
76,06cm dzO st j lsdi30dzz MO dzOY By BB HdsL BBMIOF sJsO M
dzts tc 634 ABAE * CREjJOZO Y O ° dzsdz@5dgR.72d @0 Istcj s B3Ok dz0 " o3
GkMmisddzj sMGEEP4 Istej sBOdzE MO dzO . w@S<tBldg o Iz M) ls d dats
al. (2009 d M Iz dy0O i@ d el B talgd o0, DL 96 (
120kgha®) dz0 o dfd dzly j Bd % @ C @) 5(BBs], Karap 1Pd3Garan 16§

Karan 35} bk sRdgbhdipsdz 1 Odzc dBls gd®'ziiv  H fijafsdd » OC O
(82,33cm) dzO0 IstejlsdBOdZzE MO dzR0kyhad)s d3 O H Ha@EAZd PL s
C s dals to ts dzdatsd ‘o PHCEIBIO@EIS( ftod Yj Bz Mz Mtk ©OL d&
2O oL &dydlsi wzde ®p d iz tcSHos Njd@is ©Os z o d fid dzk
BJd? OCHBOZO BBslig(BGG5cm) | H t8 ¢ ) diglsJc aran 198 d dzO
ftetsfm ydats (63D cnged| YdBD Bts y dzd * (W) fhi@fed sd o Odzd EliIsdy
Yyjbdted HBLj] OL lsdstsc 40, 60,880 ¥0@kg hk') dg@ o g @zizd  (
Bd® O¢CO udbdted Mmtstelsy d Ho [ sdedfdpds Ofiz, tsidecgtee] = fz dix
519,i52 %,i82Md) $12/1) , bk H jeeH{SHOO07. HB 2010. GEBH(
10" J UPLOD dMdzs sH dzd 9dPO BIOE Wis dzjs sdfy Altda®@d@p d i d dzO
fMed Mbklsi pd d2dazic ilsOydtsdi2'00f§] L tEdstiend)2id ©7

O @jqen), o jcjlsOydidets’ 120 sdedes@ @ Azfn dzts o Iz
dMistcOy do O O L O&B wzduded 2y @ Odzj fj ts dzts ? dzd oD ListOId f tste | H
FfsltjB? jd LO fdrtOS doaO¢ ] EkEkdyOts dO {9, -
29,1%, O bk ttsots?dd dds cGtsHJuPBO qin@ets 1 SH5 Ugd o ¢
OL slsdztsc ,dz@Begjj< O ftotsj ydsze o dmddzlz Jflnf st dz®H d N ¢
flts tgIstE625(63,0cm) , O dzO° djOk8H1 (Fedaipd . Ou O f StOMistsd OL
dMrteOdzj ©OMEZO ' j d feshmj ydd odmddO® BJ? OO
o d bpd66,3cm) * L OB j dzj ) J dzO dzO Istcj Isd3Odzlz. | ®Ode@EO “ 9 j < 1S
9 toj H dzs s dzOMm € tseiztf dzfs dzdzts a3 Iste j Is d30 dzlz crm). Bhafie®L sls dzj
al. (2011), OdzO dzd L dHe®Dj Z Mt jizsC Pdg Mswlskz H Mok
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d dzls jut 0§ BB <tsENHSL SR OLISO £ §tod nkgladd] sH 0,
1 0¢CdMmMisOdzzzH @ OCJ kdg@S i d B3O dzgz® d &1 d oz de® O sz’ @ Gz
OLtslsO k& rHkeshal]l §Hs CIOMAPE HBB® @O o d fipthdzkzO &R tdld 7 , -
Sterlinga 95,7tm. R d Is 2 kGO tsC890 Mijkej (ttOdZO d
B dzj eOdzdzy dMAtOdzj &yh&sds®z3d ez 3?2 BDO iz 91009 «
sHsflsjé Bk YO " OR&BSst RdghagisO1 s° ([[MIDEB2002,
Gozdowsket al. (2012 d mis d Yz HYiGwe ts ) jda@lzCOn IsHABYAJdzO Mo d- ctolz
(Mo 1, 2, 3, 4, 5, 6 d odhj dL HOdAMEMA)] L dzO Y
d ¢tdzduyddd OL G jze @ M ddz® s oaf). pzl@ls 91j9 99 . 6 s5H d dzd
l1toj BO dz0o SH PRO O IO E @5 §EEOO ZD. [, & mndzgzH
dzj HsMIsOOC Pk § Pez@E)EZOBE © MO 02d,"diBH O&XES @ fstels j
Rastik° B d dzQzOy O des fasjteciOBIf OB dMisdd3 Bots j &3 dL
Mtsjclasbet 1 Ok C P yndsddB dpx@tcd G H ddzj ,dglsBRH do OF O
Bd® dzp o O] OdzlsH B 64, OMIEROS @ik dazO o Otcd ° O dzls © B3O
60kgha'd 8Bgha'OL tsis® Mmdzd ydzd m MEGI I WENQ o d< d MOt
201 dMmf dlsz " 2<d EIsdyoO" s tc @, 6@, BAdj100kyhas)s dzgzO ff to d 7 &
Ud sdted masttcdo iyOusds | [j mdg@aw G thwdz@s C ) E ¢ sdzd
stekzh joayo. O zls ©tgfftc tdfQouriigd] dzO0 Bd? OCO Bk MmMeadd3 o
'"kBtey O BddzO L dZ2Oy0O' dzs b jx@tc dz' OpliAs ) zH RO fifjts dk
ZOMis e ? O MO f o S Midy dasis«dpo ©Od @O BJd? OO
csHddzd dMistEAHdD OL@ Istoj lsd@zOdzz MO dz@mM) g j <GsdBF H s
z0 ° BEPL, @M dz0 ¢ tsdzls te 5 dzdzts 9 @isdeIsQ dzldiplz ' fIAsEC )L ORIz §
cOLdzd¢ ] E Botd Mot Mlsek dO hmdsesk tOL dzd¢J
10 9] <k mMfdifdoOdzy Mtstels gm) 1 IfdzGotddDgdy,(H7E0E, 798 z 4
Mtstelsj vty ¢ 76 zQemisd @zy 4, &ZOYO ' dets dzd Y |

Soleymaret al (2017, © dzO dzd L diads@f BiLddzdcyffitpld d dzj250m J Is o J
350 d twds@ddzBGtcd MistelKavir, Rgyhpds@ Kérun) 2 ) j d3d Ote d H dats 3
fsHicky k& bBo@d@ziiHs@ 20 d BGPEO ) L ZOYyo0"  Odz EZIsdyoO*
Bd? 0C0O. 10 9j<0 jOpfdaey jcslafifdif450n jidsiadj H
(96,66cm). 1 O BOS O OC HfjsepdPA tcdp® * jf MT P &zO“ dzd ) Iz
ot HdztsMls o d M2ddcme d§ ©F Ofissdgl= O jj B o dzfy d dzflzO Y O dets
MOds i3 ' 2 ¢ kMl GUlEj 4ffjOlsnal jltcdfiApe &z K&nun (103,72cm)
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"B ddz@zOy O *Q@liats  toHj detsandz ) digEE Rayhanee(90,33cm)  Kvir
(90,50cm). Trifanet al.(201) Ml M dIsd o Odzd B ERUfgFPLZOMNH Bz ( 2 0 (
350, 450, 550m?6 %0 g Is7 80s § iste d@Q A3jL0s,3.11.( 3. 10 .
2211.2012. GetHddzj ) dzO o dJandlidzilz t§ Lizddstgdadf)tefig tz o 2 j y
o Ustods O 5 ks dfig P imiisdnlg MldafEp@apat) Oas § dzj 3 § dzO

dz0o Otec dd @ @ISOL tc da® (98,33cm) |, fMdzj Hd o @EdE@EZSO MO
(9533cm) , L OLdd3 60tdad@dAZem) 2 0 O QzOdz@zd od iPRizls
250L toa@® (73,33cm) . ) 53O0 E<d wwsStsej Mjloj, dat

byl o Oted ' Ozkd § 5OB] * @ @REE@BBEM 5C sAede® dzdy O
9 Otcd * Odals di3jLiQAIY ‘HOOARS,33LmM).fiydzd * j

I BB gOMS0 ] CO0t sy MinlfGsideq Bdzsdnls ¢ @© @
dLHORZOC OulB@AH K jzds BBIBSEK] SO0 CtH 120t sHO¢S s k30
dzd yo< 0, 0O ¢ tsH HO@HdEIC] ddsECos dif 2HO GBIt ®I B)Ff L ttOd
MsOHd ERBIBO dsscjdjLj, ftjHmMsOo? 0 thdtselz
Hdte] ¢ Is dzslzOk IsfaleP Mffsts © ° § H d ded y d( s fetOF g Odfdjdzd <
] jlstetso d <Ma dli9l9 1 n d1996;Madd etial, 2006; Madil et al, 201G
l Odzsoa d< d )1@LEEOIS201jl HO fj “ jyod dz0 e dh j
NdlsO d HO ftfj yds OdBGs4 mMHsO060dd OEOP, HO
dzj ¢ tsdzd € 5 (Hpo HfE dp@O ¢ M) J1¥AYordfidls d OzUs@suter]” 2z HO
s56dzj Hdzs A3 921720 RLdEI ISfiyfls e dzO Y dIs©O £k s te@edabtsi 9 ykz bk
odhj BJ?0C0O0 MO ¢t 5[8L difdfOB QjdaPRshH sH Py Jd . B t
f totsdzj s dsds,j HOdrdjo B H t6j HNRYBY Sted3j ‘e@aun? s\ d3d
¢ Okzdzso d< d )ffCodri<,j o2(KI09Y d MO EUEZH &1 tOte jinH) dadd d3
odhd BCasdedj iy BB jOgdMmd sH J6F BRI OPOO
OL tssHfsh dzthyef & *fisj H dMaglil et al, 2009, Odzd d tsH ot d3j dzO
dzd yos @° 09 Q dzd yaf dady dstdafste s fls ste O, fslsd dyd Odzdzj
Ld B dhsO d HflzGddjdzij ofifjddm jds O @t . ,d dAsyHA dIsjls BEBEC
LOodfgd HEZyddzj O OHOOMEOHHs joifROfdiss 50, ¢ Of
d BH HEewn Jdgj EijSesicsn © H  § 5y j ls §0s ¢ O S Wisjicdits OO L Hj &
o zO P dztsod< d )Y Do detso R0 1 RO1Y Oaif K j HO fSH
ftoddsd © § dedsnj maipstdBed " J ° f wdgdLl alplerdfyO’ 2O BSC K
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d® otej &3y Milej, clkMmisddd Mmjle |, jesQade ' J dats
sfoe jls? j detsmlsts jdg0 BOBPEEtcd 30 ckmMisddzd® Mmjlse j, H
ydotsldtse , fltg®mbasjiedd S Edyld GO&is]Ode ¢S
Hls Ot Y (IOW<NBOKLO & HO “jjuOBO of 3HC h Oy dets H O
5§ lsd BOdzdzO ¢ kzMmls Cddds fifj Istotg o dthigHsOEet Is dz@n ¢ fizdts f dzts )
CoOdzdls jlds j 13OdZ@. Mls &3 sl Isits tdafj dsE SET o Cdas@ Oz s yO
ftosHEZY jdts BSStte] S tftej Hfffdsos? Oz ftdaljL oS bzts ) S dzts {f
Mi3OS ' j] ftoddetsh Ldz®, foddesh LwdzO (o j ¢ dz
ftedmkzmlsots fitcjoOdzj delsded » B tsdzj Misd.

[ ddzj 6Odzdz0 dMatOdzO d&3O o jdzdSd klsdyo® dzO
B3d dzj 6 OdzdzO d f§ © @O [188PsPsdsidkilo et al(1999, Garcia del
Moral et al. (1999, 1 Ok dztf200f)< Alamet al. (2007 d Shafiet al(201) ¢ OL & k&
HO  a@fiplsizj dMAatOdzj EkZlsduj dO)l@kdaFE@PE j sihis)
d M lzxisld 8@ ttOL dzdydlsj ckfMmisddey d HogOtOMmlsk<
il t6OE dzdipdiOdk d = O didsste s d o, fiy SOEE Jz ® Wds fn § Y dats
sfhlsj BSB] ] LO fup=l7btofn s e dzistf s fzs B C st
1996. E@wEhdgEsfmdds 3,79, Ek 1997. cetHddd 3,5
l etsfj ydets dz@“ o j <j tsfhilsj tbistEdstclF d i e Eiels sH d "
mOMmistej BOY (4, HREISO Os ta@x 50 (3, BB Uds R Bis§f dzHOLz
Mi3OS o O O tfhlsjc BCS] S O SHO 41 560 fiflsaxfds delz frpfls
ckfmisddzd 319D Is £ jlzd ‘mMBoHdR 3L, t6d3O f tod &) 09 jS<d= © Odfffils o
Ltcdp®’). vl sl des jj<@O S slsdzej GfHE@tiftcO §sSttOflssd
BSC g 07 4 dzO € tsdzls to ts dzdzts(dp jisite j stegPRiziaOtetz jiz4s, @3 jI5 1Ot o
dz® tc j l&dg@®akgha'OL sl O k£ . flaskRac@R M BOIstc O £ HO kS Izt
BCSfiBjiHMis Op0dd wddled zOy § 6o d dettAiLdsu i) , BEO
“drtsoadd dMmls tdOsidRp@ ‘Isf{ds@ ' dzpacsg O ©f "ds@ BBEC 6]
Yjlsdted Mot ° j,udo0sr y@ddizgdtfHO@Ltsls O ff tso j <O (
ECkfOdz Btets' MsOBOEZO 5 Bd? ydsHlDhghalj dets s dzC
HisBd jdzs )] dzO 9§ 51" bkplad B4 HB) O PO dzO ' KBOS
Codzlstots dzdets©  9.QtOd 9Qazlgd U2 ,85) sztsQStesds RIS H
(4,5), OH®EHEEa19(3,7).Shafiet al. (2011), dEtlx<lsfmEBl§ |
CiudsRs S Odzdzz Mtstlskz 2d Jigasf P CBOe tOMBgRs5d3 HEL S
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ftodn t4M,dzd2 0, 40 k$phal) 180K ddn B j HO “ j ftod HE
s H60kgha' ZMis Odzolo QWP jk B ‘RiEOEBEGE WO Hikzd
tcj s BOAE O.' @ElEHMsIBO® j] ks tjLEzdksOl tfldBkod
OLtslsO, O HO Mk ddm¢y d osdmMstj HBLJ OLBISO (L
cOfls O BGp2danSKet al. (2012, O dzO dzd L dimlOd EE§ s O dMmjlse |
eOL dzd ydlsj o&d dzj tc O dzdzjO , d frPrOley®riZ)] @OF Lhasly ts dg S(COs,t6 j 3 O
Mstelsd * ORastkd Ragheti01 s° s d ykz H CRasbeilz frifotaflci®
CEHd&ZOBO dhMstcOy o OS O J&3O&ZO o j<d Rastk® dL HOd
v OC Blef, L HCHBDEAE dzs 9 Ots Wl o frizjldspyO “(jod§ < j
MilodL @ OL slsdzse 'd@ tcg OBd (@RS @FRO j B juu OL s da
fesfhi QB tefifo F sH d dzif Of iyl SBEPPE €O iodzed d3 iy tsHddsdgE 5 o3
Rastik (30,1%)je B  daty | f tSto ] ' fijts dAREmpOI(18,2%) H 5C jy b < j
Bd? §@®56d odh jopsHeegbe(15,750 d 4 .d89%jksH desmiz
dz@) sisRastik(11,33, 0 d. 31, ©PBO dzO 9 toHd] dfOs HODUsde@OS OL Iz
shse g B aBisjcRagtk RMALORZO OLltsd * j dzj L dzO
0@  j fewsif]lbdsc stz dfctsiig €8'd° O
d L KGR disdzO Is dzts 9@ te<off IARHEHIB L RO kA2 st ' j T 2 MO
Codzioistgd@itcd * Odzstsds ' ZBtej O

Soleymaret al. (2011 d iz zxlg(fd y © °  tecOa figis(dudd R0IBHAs o |
d 4503 d HoO tOLEZJYydlsO SO Mjd@fh 6 fzso j i3B
B 5 tstdsjtfdj s to [Kavir, Rgyhadse® and Karits sS sd3 o j ¢ § Is Oy d s dzj
20022 003. & srBAREOHID F | EEsdyO®® ckMmisddzy Mmjlse j
2O GZOfh s§ sBRFIGBOEZO ¢ kMmisddzQ twhpdsblil )sH G 5R0° 9 j <
Gkfmisd O BEPIst @d (&B36). (OL dzd ydlsd ttsStsead fmjlsoj da
ElsdyOdzd dO fhilsj BtsS tstejO6jDomd20@IDe te(Hld, 8O d
BSC Sisif'OH O MO c§ s @ kfialy yJjdBze Mg MABOKQY CJ ° Obs
f stcOMistsdy ¢ bSHBAHEBPOL fdzbis’e j

] Oz dztso d <d {ILOWjL ) H O ] Helgs B OCSGE] fjisLiHIs
Cstej ZOyd d MO SwsjWdyd jdistsds f oz Bdadasc ¢
(Bt ZOQd HEE Y Jdes 3 ¢ dzOMO (CO5tHj60 Y O diz Mddj @ @lssd g di
m? (0, 6 98)t S jda s (M,57). Madil etal. 20 2o tsHj HO “ j B
CzOMmOED dzj GOdodzs® Ctej d&ZOyd ' d MO ES k4 dad o3
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BESC Stelj dzjjc Olsd o dzts Cstej dzOYd “ KIS et aldg®ifsigdz 1000 |
ElsotcHddzd odMmMtsit L dkOyo dzz L dlsdeodzz € tstej dzO
feshipyes’cO BHEOFP&@Mddzi § ©RAPEMOOBELdOdL &Bj ' & B
fls OBBQRCE j ¢ dz@ igwss(0B53 . | j ¢ Ols o d2QjoOEilE) dgPylH O

B tc tft) 100 BBAYAR2CH | B3O g fe@OMPQ 5(50), BBEH? §j Ble®8 @dzO tc dzO
C zOM@9g( ¢ Ot d dL B BH° i OB i) BIOAMEZO tc dzO0  (

stsjWdydtyiss fd 5@t Hils 0o ? 0 CxECHST G t6fs
Btots O $E°? O @ dzd yd tsoteh ddzj

[ Odzj M J19H) € OL BOERIRO®d ckfmisddj M43B® jd (150
550 L t#)dzO&en W dyd  jdzs ftesHESIsddiEasc | ¢ asffSteg ¢ O]
LOS? MDD MO (otOfmistsd 6Ekhmlddd  mdcolsifte Mz OH O
B 5¢ t5te)j O Oz 200f)sd M) fof Izlxlsff y O Ited tOL dzddydHsejj ¢ kzfls
cOfmMkz<] HBL] OkGLEO]lE fGdEdOidDcotZOddHs H6
S udBko, dMmisdud HO T isfiebihgdadtzc (BE Ul ¢ Pdzb Of
fitedsH flde@sded ts 53 ¥ HQd jdls fsHEZCHqBdse Bt
42O oZjlOP 8. e EBH &B) , cwHkPds] | o twPH &ZOTEEO2J 8 8,
1997. cetHddd (2,82). 1 tshj ydss dBasCosjgid OF 5 ¢
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dMmf dlsd MBEBEDfsdo MC FEgOMmlsj] HEGL SHsOL jkgka®, 1 0 0

dzj L Oo d fy tzipddtisdets M | © fips tcCGulgoats HE | d20 f tod d&3j dz@ OL sl O
BSS SKjfftdh | 4 BdfpErudnizO L ©H dets i jigd ls b EgECisH j
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Prochazkovaet al, 2002 Noworolnik, 2007; Noworolnik, 2010; Noworolnik et al,

2013; Trifan et al, 2014.1 © tsmiddsp bz~ S HNAzEcAO YQdNewdrolnik (2010)

dfisdud HO Mk tOdd § §demcj Mstelsy MO MdzOBJ®
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J dzj B3RS e RAOMO. € sH i & f T@Mmisd l8zff oj iggdI€edj B o’
CzOfffsm O jHddzd ydsstitso @Ry QI8d ftoddsmMO L ttdO d
s Cd@OnE] oCEdEelsd o0 ¢k fMilsd dziNowgplsie 3007 OL dzd yd |
1 Oz dzs(@0K f etsz yQo O <d Htoddes LiedzO s Mstels
L Oo d mdesdnisigls dista) MJj Iso jf ictsfigh weed o Pmd dzO 4§ tod dets O
stesetsHdN C j &5 § j todHstldzd yeoO tg dife Ostbxstd taizf oa Hiizj

o Otcd ‘cOxpiglyjdls o | seda@H0® Skiiasze Otc d * Hdzlsd] @ G20

m2 10 9j<0 ¢ kfl@Lde@p d@CdsoQidz  OH f tkdEB. MO L to dzO
RfMisd QisEaly HO " §sH EZlsdyo' jdOec@f&ddj M,
ftoddskz oL d3j ' KHsHG BP0 taftc dE) Gsme {jeefizld Mis Olsd Misd Yy ¢
L ZOYyO " &z0, O ©OLEZJSO dL &j Ml ek tfeEfhechd SB00
LdZOYO dz0. 1 OL SO k] §@#ddsifz Sdddz  tgdzos iz igiOd dz
MisOkdmisdySqd ®BPLEsHGHH] COUs ckmlsddy Mjlej dz
MisOlsdmMisdysSd SftOoHOd VIE@U@]S | ¥ kS I @& edsfiplk d dzjic
300 mGdE® fwddtsi L tcd® [ flsomoissd. i §dfisE dxRd O8 dzs

dzd A S H deEfBEZ GgzO H o 5 O jdAsLdddrjS. © 1§ tafdi ddtsif) Gz jLctdzdiEds d dz
s5H400 d 566 dzd ‘Bid@Es Ols d Mts tff w© af NOvdzGInik (2010),

dnf dlsk <d EkdyO'  tO256z8 5 qlsjf dib ) s daidzaisinis o j
L tedzO Mtstdflddo M'CPsaiiz®d e k, Sebast i ai2p043005dfawa d K
f) s te ®dcan, Mauritia, Nagradowicki Tocada(2006 2007, d fyls d Y j & s d dzO
Milbej L dQ@@dets dislind L tcdz®@ CtsH fMeadr Mtstelsd bk B
Rflsd OOlodswO is§ sd36 20000 ctsHddsy Gtodd3j<jdets o j <,
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ftoddzsfn L 6dz@ ByE@dbjhalz § jcds2@1201@sHddsj 2 {2
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m2 1tdkz@welsHjlse j Ssdad 6@Ge0drnd F7tbd20 B i disjdydg i
tsH 4160kgp®. 4 003 2L O9 d fydzts ls dz0O thi | fra@aREKghA s o |
© i siElsiEz s 9 GOdd 0@z oo 5° Sl € BB2]C S g dzjO
dz0 C i5(723,3kgha’) d&z® Otc dd LOAERE * O sSltc Hj S OHd dzso j 3B 6O
dfisj cetsHddzj

Amer(1999 ¢ oL k" j] dO ffMmists' O] L dzOyo ded- 1§ tsiL
ftod dets M O BLcsdz@® d 6 dz0 f 5 LStezd) S dz@FEI0 o o 6 dzj
Bd? ClisMists’ OF | i =eOfyfSodeiisirdz@u dEjO 2 fted detsmO L to
ftod dzsO ) RAHYNBPECEE® O Licdd (8i feEdHHz d&zOo sH
ECOLE < Of ey stej] dzOyd  © dL &) ' SdzOffrpastpddts fn ©
m2 O LObdd fteddstsmO Madd éz@l (2D0512614 dzks f)©' I 420 o5y ©
fteddets LtedzO Bk Mted HE t5° HS otodzt “ OC G fsLdls
HEY ddzsd3 Ed®OMPBE dL tedz®@ 5 S dZzOMEz, O Ek dzj ¢ Olsdo d
Ltcdz@' 8 j <O L dzOyO ' dz0 fsi @b g dzgdP jBZg® & | A UFLEO ¢
fted desmO d 1 tod detPAUBOVE Letc az@2 0(0PSAB &M B @O ‘M MO
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Dyulgerova(2012 L Of @Ay 0O delz 5L d Istffte dialets 1§ B BARE| ( j d3

L te 2@ dzOMiz ) ( O LIEE&BOHEE tc 2@ dzO Mz 9 (ROYIs tydz@® d d
(0694)st5t6§ &ZOYyd " O dL d3j ' &z o fefiz@idz@ s’ &) d a dzf to dzgzts f)
L dzOy O dztsVal¢hévaet al3(3013, 2O shdselz g Pl d slz8T O
fJted 52006260 G tSH ddzj dedzelS ]-ciyfstiafsdl@ i H dz3 QB0 [z
12 0OmMits’ daposBtelfEad®MfARFdzd 6 HJtj SIsdets L Oa dMm(
L o df@BOM] titc dZDZzOGR®REBOM,] 100 C tsHztf de@CREO202s €

S 24190 3 DEF 2062 z¢ dzOo detsds L Oa dfd tsH IBtdcostztOn LitcezkO ff
ce zjtd® * 3O° j f td Emtdt€ldsdd o i/ edtefitdgrd, VDI 19 d PG 43 65)

f) dzO ¥ dztsj SLHO sedchts © @ T futOifadcdPtz0d0 0d3OLfe dzO .

33[Mseddzj SoOddlsjkO L tdO

MjCSltsdzdlsOtemMC B.L @Y d3id dzdiz® O OBLOMEG st dz® dzO Y dzts
Hgd3j dzt d° O, sz QEAE@EMI0), MOHKEY O 0 fteddi3i MO L
d dzOdzd oL jtmiEE@ B dseo d< d 1 OR < ,R jXAsdzd s OteMC 2z RO
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MOHtY 0O 0 Ml EB&Olhlotdgiis@Okdss d< d ) OHd<,
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al. (1999, R j S sdzdlsOEME O BOMO L tdz® ¢ @ tedesdsls,d
[ dzOte Oy d) dqmOHNdsje B @rd dzd * | Jjo' CoderfstdtO dzpgiziy g@ie O dziz
66,0kghl*Hts &®h'0 1 eskzyO®e O E<d o jMjshld siptstdls  Otsisd
T i Yo dz0  dzts SO dicployiils iz H@AGOEMIsdui HO i f e
njiCsdkzdsOEME O BOMO CtH L8 § o iflawe - Qtoysd
68,1kghl L. Pr get blj(1999,Paunovi | e Qald< (RAOH®LE) j
HEB d s steilsiiudlBigo " 2 o j < k&l CdsasMmfitt@®Red dsse d< d MO
(1997 20 Mdtsolz IstesesHdM S j & dMihd @ Ols Hd@ls d
N0 k dzteOmplda yilaf wton j Yydz0 - CstsdzdlsOttht O KROMO
Ho St jHdasigs 56 j Y dBOkgdil, dzs@ d ‘'da®tc 7 BkgBl@tMiadl i 6 6, 8 4
et al.(2008) df OH GHOR.0 06 0 20 GhNdsd® ojndddssd OB tots* O
Mo stcjAzf@lstitz L O Msed@Ocl sOylz, deQ@ fujtdss JdztsS O
(20032005), HtedSOLE & L dOYO dzj ®©WOLA&ZISY k =~
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4 ls Odzy J19®)€ s dzils Ols 2 j £ Is s Gzl CL o dzO® bk lsd yj dzC
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(200), OdOdkdL dcO E<d EklsdyO®® ckfmlsddj Mmjlkoj d
L tdz0 (Rl Pffdo MS 6 * jykO, dmisduyj HO ‘' j {6
dmf dlsde Odzey Mistelskghl Y1 tets g d@icoZjg<OB B dzd s Ot O  d3C
Licdez s o t6'C jsde® Mstelsj | 5o sikOk WS d O2 9440 * (BF3O2 ,03 65 5 H
mOMmistjB®yhl Y 71 BRIsddzO Mjleaj ded  j §C0OL OO L c
ftetsMmiddeds s didds@hc g dz0 L Mgz sthiflste®Hdo O° O, HEC
HSL O OL tsls O B dfifsd dytectajts< s dzOcUEOH dodde Isdefj e tds@ i dadO ¢ O .
90ted  Odzs® MO d&zO* 9 j < s @lzdH Kgbsl je @LHOISKDN &€ Y to d A to
LdzOYyO dzs o9 j<bk RjChoddighnllz HogEaiddsd® ¢ &3
(72,26kghl) d o Otc G0kghazlstn tis@ kghV'2 BB B er d z(R0LO) et al .
MizOe® O wOMstsd Dj EbhEdlsOBEP® GOMO d O f)dzd
tOMisO® COt d EEHOfE®NH) Yd® dz®tcj H deslazOm@ - j Cls:
(62,8kghl) * jf sMischdpd@zsH 5L sd3 OgimE O 1dad 8HOsL  OL s5isC
100kg ha*, njChsdzdsOME O ®&EOMO &Ods f OHO, O dz
fis Ols d fiylsidOut @f dalaie3ts y dzd (2@, dfn finfoldezlz 1z yf© ©  OL sisdad d M~
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(64,2kghl 1) . V) Htczc ' H qudsdiiss] <tB'J dzs Hzd Uigldlse € o O«
L Of to | tyElAeHs H694kghl!, GHdsTkdgE'. 73 0 8 j <0 9 0KJEOS
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ElsdyO dO rfjSlddlsOtifi@dzOzodE . o jucitslsid] G lctOdzfils (
LicdzO4 kgld ftod i@ rkg@IEEL s5lsO, HBEC ] MO 1
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O dzO dzd L diztdsA WeB<Lddzquiaffisly o dzf1005Rj00e, j 3 0B00L tetadd) o
ZO ftotsHEZ Y CoodgetifldsQtdsgf Fls Otc g *dlzy Sk dzlskztej dzO
EsCOyd j bk kydts® ¢ dzB jHES | )l ES@REOHAR] L j L PRO dzC
L&ZOYyo O0dz 2sdy0O’ dO "jPBEBddlsOtetmMtkz &@OME L tcdzO
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BOMBd L edd ¢ dzOMO ( 0,067WGs)te s  djQH) & de deOe df@  BCqRCEMjiz
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dOHEY O 02, t5deEm. ¢ to(zHf jdas’afdaR® ] 9 Oy dz0 tsftsB.
ZLets® COCB fdomMEPpadzsEGBEOLE® KHOFBOMHEz .HBWO<JA
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YWieOCyd massBdHisd LHOS dgancadic-O dzidassarididet a@ 2003).

48



[5CkseMSO HdfMjeksoyd O ] ZOHOdC O [. ulkf Ot

L 8j<ddd L jdBO? 0O @d@TIO] af@H iz is@HEMM EOF yd " j 1
sH g$av¥nandMolinai Cano, 2002 & ©3OIstc® Mj HO " j MQHueddd E° j H
ftoj C% WBBdEzfcepdqcd®@ @M 5 sO0C O * jyod mj dOShHh j Mmc
mJ HEBd O ntliscj ddlf Ok dzticdddCaHte(Ge', Jf d2 OfffErdOm Y O

fts° 4 HddzOydzd WteOCyd O LtedzO ojdzd¢d EZIdyoO’
94 G6jlOydsdz MmjLtsdej dutz®OBHC jodi@) Qg te tisly jdf dpcfetOds.
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L tdzdz § y(@hi et al., 1997; Savin et al., 199'Nlagliano etal, 2014. ¢ L tizls
kBl tH ] (oHPROBEO Y EEIOF dide@ " Qs lz § daderlzO
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f zOd3j deW slstscRd Isd * M& d,
1 [ OCs{ ted ls@:{ Angglzt s R Egndfi Riehniz, Ctdtsted d3d sted ™ <

=4 =4 =4 4 =

65



[5CkseMSO HdfMjeksoyd O ] ZOHOdC O [. ulkf Ot

53 3. sdd&OlmSd bkmdse d

10 OdOdzd L j Efigiref GO IsSts tefdBplzy jseePy ff 8 dzd y S ts@
ndHtEt M) Isj Stetsdztsh § Sic | dzCodalgEQis P s te@dons® @l ) dzd S ts
| GOHU4A 45N] 14. 4n Negm @A, [3j0IdNj tHfdisodfsfasE
G SH J dzO 3@ o iR 20 4)Y stej 'MpRitcd H LFHIEB ¢ B3 Jeshi ¢
(1960 1990.

534, [B©OHO MsOdMsduSdr §sHOKOSO

¢ zOdzd L O H tsB ( dgj dids[ @ dzdgdSnt ff fidardOts Q@O dz0© | &
Oted Isd3j Isd s JnlsiPtdzH Oz d ¢ & H" Mp O Widabd dap.ls dimy 3 ° J
v MsdtcO § L dzOy O dzts i lsid L otdd 1 dedfitiyy) ErpltBiitsHsds dz0
BBts HQ@HZO dzd L “j O daff@tdcds W O € Is fsticd[dr JONRYA ( MGl @ Mis d dzO
Md IshHItL O OL tsls O s d i3 dzistdzO drds)OIs d STRTASTKAE G0 § OC j s O
(StaSoft 201Q. 1dzOy O desfils t©OL dzd € © dstindsid’ Ekd Mt tef jlsH[*o doFdzd
WOCItsteO,ddlsteO0Ygyd mif Lz Is i) tg Cisdedfjh < f O jzfs B dzts o
(Duncan Is j @{®&tatSoft2010 MO § tcOc sd3 BUWO YO desfMis d

dlsOsdmMisdyus © OdzOdzdL © j St oo 6 Gy etlzO dzdePB | 2O
fEsHdZOBO foskzy®o O O L O Mo O & WifffM fschgifsen@dzts s
f ted ¢ @d O

10 difdisde OF j d gle'sizn®@s @fdatpts s tf gt B g JdzO
(e &ZOydsdzO OdzOdzd L O.

4 (X, - X)Q, - Y)
r = i=1

A (%, - X (% - V)?
MOUG dZ0 8 j L 1S Sz )0 B ol | IO
Cdrtsoa O L dzOy @ @sjnds @ sk@ s dzd y dathols; nd(1e1j HieEs M Is d BO

ftstey' doOdedrm 5" 09 0) .

a
i

(92]

o i

©
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mOyd dz0 ¢ macfpez®@y Y j G dijpisV O dziship GsO dRpemei
Or p hscalégd(s ® Qtd .1946.

v OB JLUgPY WOk j dzO Y db djpD el O dAis® B AL ©., 1946)

%iff‘wcc'fz%‘gfq'jcﬁs moyd &z0 € tij d
0,00 0,10 dzj 3O

0,101 0,25 "OC s Md&Os O
0,251 0,40 OB O

0,40 0,50 MiGj H® O

0,50 0,75 “0¢ 0

0,751 0,90 ot  OC O
0,901 1,00 f 5154 & dz0
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6.ostdrsdffzsr vuf []R

mju@® o dmssc Mmisj §f Jj dzOf tedddz@afty dilsdets fipldifdztse j . )
Bsyd O dbsd d E §©O©dYf =50 4 tr>gzq HzOdk®ffjdzcpdd o3 5B dz(
C tsdzls d dzj Galdz@ dgris ©o Is d <1989) MiAdg i3 i S'tej YBO GdgP Oz M d te g
CO jS O Gh dsBd BHEQOdE O KO dd5 f to toh@ djAekO EH
dzy § sfipisHfis'tetzs s dzO0 ded MECJ  Isd di3Y | fedgj tgijo <O ¢
slsOtyj o d)<) dhljo@jonjdaddiss o § o BOH b st jdetstff O@ j O dz
tc O fn istdet § dztsfyls d . LY ol @ Ot g WdzJ O BE G IS Peg s asti ¢
fslstcjBO ftoj B3O bdsjtejdedds Isj B jcOZEORD, oj<d¢
fcOo d dadadM e j HE bk( IsBEdets ssdss daizjf OHd<, 2011)

R ftejH bSO hiss ' jyod d kA ®ED "dQs diz it Cod
flesdL o BHS kjp j §g@OUO " des 5L dzO gL §H © i f) dzoHOS i da
fslstejBy ' jJudkO o) B0 ks dsksd, osHd, Mo jldsihlk

6.1.s dzd &3O

s dzd BOH jfif dzd yd " d ftej HMisOo? O Mtc] HWfigstsdip ) d3j
Mis©¢ 4 Mmodn d3J bizj thip iz @4 i wspsA fplaly] eHiz] ) dzi ¢ 56
f4td@m@®® KO0 3.0 (1cHadpd@O j dzj d3j dalsd ¢ dzd 3§ fkz:
Csdzdyd o d tOnfasds@ets s Os @w H@#EQ 58 tafsAyls
9 OL HiHMads d MOS d o jlstesoe (.

I sHtezy 4 dO ¢ tdiio GO oftaddifdaH Of fiidfdgljlstafj dzts € s
C izd B dzOc dzOM j ded o5 [ Bt Ul q gzglidzly B gztefn ¢ S dzd 3§ Mz H

1 sHOyYd € dzd O ips qlsi] zdgzssifdz®o 2 d3j tcj © O
~JHiE®R] Is] stesdzish € 6] daO0G digisis P s mtstyd O §ztf jjdzd €
Jtc@h IslgH ©? j deetsH 3 D5y Otej 8 YyO.

6.1.1. uv]®RBfjJtOkztc® 90OLHE-O

uj B JdteOkzed ©j uOxf@dR yk k@O BPO 5zshsEd d
Bdtnd B3 MClA sfdesgQ@FRId ° dake fyls dO yf thitstist Isftc j B dzd
Mk SHEEDQEdo dzj Isj s jj BPSE@®tej St )] Shsck<Oo:
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LOftsydzj, LOoetehd d ' j bk d&OtjHdkz WOoLE ttOL
Bddztsh S s¢ dBdded gz 30, Is° . Isj B jtcOktej dL dzOH
WOLO ttOfmMlsO d ©€BLo OO M B d®dizA0 C " dBO o d
1d?Cd T iyB0 di0 Balsjazpls g © dats s @A s s ts
WOLOBO t©OLOdad<O BOCj, O k& ¢ OMmdddd tdzjdfitit O BO o
hOtq1969 (ydls. 1 OoRragklo d € ,0 EMmY j o OF j° jf sCtdeszd - j Yk
Isj B j tOlskz tedzO .l dx &LPEE)HdzOLlo 7sSHOfAdRE B0 dzdz® s j B j e Ols Iz
Cdzd O ¢gn s difstetsdzj <dzd nl " H s BBA®. Jf fdsddfO dzdzO Isj d
s 0 jHtotyy diRBAAue, 150 ®RIZTMHAMDEO  j yOds HtsBiGs
CtcOCtslste odpjd igisdu ( C@MWES Au ) dBjL dzj ¢ OIsdo dedn
ddzd MO hlsj<jjd3 oatcrntso O dzdh <O0. v fjtedsHE s
sj BB jteOktt® 9OLHEREO ‘j ©H 20 .8l dimsdodyt
MOL. , ((yHdks6 6)) Ok dztse d< lsdHtgf OHA <C SH2 OfLBB L o SH S §
oJdzd S dd3 dzOH i3steMC fAB0mdan § dzp 3@ dz(f 3 WAO0 fj o J telz [ ¢
Hs<d HBS HjdZse0¢0 ddmMSdn Isj&BfjtOszted L O oo,
Isj B j Ol Q@A fMsHE OH O Iz Ol dzdyd d  dzsH dzed &
MOL 80 j Ltcdz® Mj LOkMkOs? 0 daB.lsj KB j Ok tcO®RO
l1demCd “jJyOds LORljo 0O Edkgjtjdz SCdzddsz B JL
fjtedsHk MOLELjOO' 0O Ltcdz®O SOHO | dOttsydlts ¢
blsOtoyj o ffsstl@B8Rzos otcj i3 [k lod qigc QREEOzgEp Pz d
L o dg@ 3 MJ dFORO) ZZdQu dLdPdz@®@ O disd &3 s diiste ¥ o O dzdff s Bts (
2000. 4 lsOteyj o d< dJaz@®®dEHj (HO9IB) MO o j<0O¢ jd& Isj
‘kdzz 3O k) CjflsiCAisd@Pse j <O 0 oty e fdetsls j d
MO@I99)IsoteH] HPUOBH dzO" Hody dzdfrdisedy’ tirels GBS
e OL offfjlz O Iz fy dzte af dds® gf E3Y | teis Jz e @yeddsCf ) j b tiz& s d3
f j tod ©206zd © OF .OR MUstd &zOO L Is s g dzis@® daREzef |j f1j ks sH M ¢ d A
) L Iz ddsl©s®H B tied dztteis ¢ o jdd5@50% L O o dSfRHC tsdztsh € d 7
EmMzses®@ddzj, O Cts 25% xMmstafladgls. j cOCyd J ¢ tsHJdzO
L sOB j dzd 2. tefijla ©fjtc fifjAnjQuddgj Gpls s Hdgdzf j o fj H dats
j B j cOBE®WIBR O bk ] BYGH L d & & tzjdizgjls j s totis‘dzs h €
fMis Oded YydzdiSEOH Ji s jH® O cEtsHdh ¢ G Q1 jHEE O Q sk ts@ SH
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196111 990 . GsHddzy dLdzsmpd 10, 9AC. (10, QAT @®OH dzd *
@O st dzd * d (2°04, BAIChH ) Yy  kd

UOB jAZO bt H® ] &34 MJ ydaj , GsHdN ¢ § d OMmiste] d3dz
f OH O98 d dzO, tcj dzOIs dligfizj M@ OE j  HLHEOOO®OOJdL d&3J toj dzd
Bjlsjtesdsh ¢ MsOddifigol s sHEE®6 46 s d dzj .
RLoBSt: tJifkBdzdy¢d mdHtesdRj ] stesdzsh €d ) OoatsH, 1 jSCtcOH

fimiuljodwjs kot o 0| ‘bd ‘bd Og.| i sCI dse| nj MEIH

G BH
Trllrtouvuto AC

gto HS

2,4 53 11,2 | 174 | 224 | 254 | 275 | 27,4 | 23,7 | 176 | 102 | 4,2 16,2
BOE Md &3
gtcj HS

-38 | -1,8 1,7 6,2 109 | 136 | 145 | 144 | 114 6,9 25 | -1,6 6,2
Bd dzd B39
1tst;d30d -0,8 15 6,0 116 | 16,4 | 193 | 20,8 | 204 | 16,8 | 116 | 6,0 1,2 10,9
9 toj H dzf
¢ s dzkz
®OC fd d 55| 21,5| 28,0 | 304 | 344 | 358 | 393 | 379 | 355 | 31,7 | 27,1 | 17,7 39,3

0§t dk -26,4 | -22,6 | -16,0 | -4,0 -1,0 2,4 7,7 6,1 -2,1 5,1 | -142| -191| -26,4

dste OL dz( 234 | 175 | 98 1,6 0,0 0,0 0,0 0,0 0,1 1,8 8,2 | 184 80,8

stestf Mg 0,0 0,0 0,0 0,0 0,8 4,7 8,7 9,2 2,5 0,1 0,0 | 0,0 26,0

trfouvrINVG 1[040 (%)

1 osfpj] 815784 707 [ 683 ] 705 ] 71,9 | 706 | 702 | 725 [ 737 | 79,7 83,7 743

sl dméonr drRmMoénod wuy A

l totsfyj | 64,2 | 86,0 | 150,8 | 172,8 | 217,0 | 232,0 | 281,0 | 261,6 | 210,9 | 1653 | 84,1 | 62,1 | 1987,8

2,4 3,0 4,4 3,4 3,5 3,9 8,7 111 8,6 7,2 3,2 1,9 61,3

sB dzOygq 155 | 13,7 | 11,7 | 10,6 8,2 6,8 4,5 4,3 51 7,2 13,1 | 17,0 | 1177

1or o1 RYT mm)

el B 48,8 | 432 | 440 | 559 | 736 | 876 | 67,7 | 56,7 | 50,3 | 41,2 | 47,3 | 585 | 6748

I Oﬁ)](k d36;| 34,7 | 324 | 321 | 533 | 59,0 | 112,8| 99,8 | 716 | 46,1 | 59,4 | 225 | 37,8 | 112,8
4 tc. B
H O @@1 140 | 129 | 12,6 | 13,0 | 13,3 | 13,7 | 10,5 9,2 8,3 8,6 12,9 | 15,3 | 1443
mm
4 tc. B
H O @®0.0 1,3 11 11 16 2,4 2,8 2,4 2,0 1,8 1,4 12 15 20,6
mm

1 [mol[ (Bttdjircdd) i@k ydddk §5Steda)Oyj B, &OG d&ts

bwdzj ¢ 10,3 | 8.1 4,2 0,3 0,0 0,0 0,0 0,0 0,0 0,1 2,2 | 86 33,8

d dzj ) dz
§5C 6 8 15,3 9,7 3,6 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,0 10,6 41,2

[ O ddz 3,8 2,6 1,4 0,9 1,1 0,9 0,9 1,3 2,8 3,3 3,2 4,8 27,0

Jtc OH 0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,2 0,1 0,0 00 | 0,0 0,7

Htcj H' O eBHdNh 0O Isjdif jtcOkztc® 9OLHEZRO EkE j°
Hts 20 hasizjjdL desmd dOd 1R d OO0 oo Ok HdsMEz do
Isted H j MJ Isdsctfstatfmf@ " = dzOH dpde dfdzdz] G e @k @B), ( 2, O
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O &O' ks &d) d d° Pec@®h® 0% RGOS IS dBY | @O 4 I

0 j ¢t ttd (HIP el d)sS O B JB o toj Hisks iy ©jshj udz
stedH EipHISE S j B j @Oz 6], 6Au. vOCE' j, fMoj (it
sj B3 j cOktc] SH201Y j @REHE | BB | b sHdashE d
odhjetsHdh®j thedahnd s ieii J cOlfstgj Mofje®, MisH dshd
Bj MmO CipE | dizp) dzdh O tsHimdstztf © ¢ DA es.H

25,0 -

°C

— )
15,0 s 2013
// 2014
10,0 /
/ s BHIIET O T HITTEBH
TIPOCEK

MapT amnpml  Maj JVH jyn

L oW dIS tseetej HE j 3j nj udej ERBESERSEES | 50LH kP
b otejd3j dLOG' j°O SEdzjHO

5,0

[ifmiy @2dssH ddgdfts s dd 2§ 000. @AY S Aw
HsS “jJ E 2013. coHddgEoads 20 fEpil@. ¢ sHJC
dmMfdlsde O° O BwBOwl &ijMiy COwLOCIjtedhk o jddsO Is
BeOL @z BEMhad bted ctHAdIS INdYISdBHOBP] OIS
ftesf ¢k ©O1 2eERFA wedhnjd " ¢ d . § BEsifij® des i d flsd y.
Hi COHO Of {21 3RBJ il wDdzts° " § fJetsmj udzO Isj &Y J
18, 3Au (LO 5Ay odhj tH fttshmj ydsy o3j Mj ydsj ) .
qL di3j epoz® EHjSCOHd “jJ 32Aw

[O° BBjMjy 2A0SIC3PL Wcasifijdajdzlz s j o3 ,j clOBzlz1 tSH
odhkz k& GHdshiz dO o dh jicusssh ¢ ) YQotsdnj O O 20
ftotsijloydsd j tOlskzte® |  d Lfdssipdzosaiz0 2 1d3 BCAH, d30 GrdzGD
Vtesmd ydad Isd B J OBz ) 1 HBE Cc Byl dapd dzd o ts
odh jesnudhS je ftesmjCO (16, 4Al8) &3 pjaB AR 2 . z dzO
G tsH d dedfjamdzhLjO0 3z2A0W3. WwRO02Auw, LO 0, 8Awu.
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v OB Bdz® | HRJjMJ udzj d HJ S OHOlaj O Ist 36 § teHd teddds j 2 @ A2

¢ wfHdaf L d3j wzPdzj zOo dzts© B s stsdsh S MsOddyd 1 j
RLotste: tJfEBddysSd mdHics®RjIsj stecsdzsh € 1 OotsH, 1 JSGCCOH.

= 1 sH d dzO
) © 1 tetsfy
=) T 2012 2013 2014 ;
o) e H
S Q [ FTHE@E] guj THEEEE oo | STOEEEE ool ) h
— — sy 3 J®©q |y jcg SdBIIGO i gd SIBIIBLO \icqg Isj s
oS fddg Isi sy [ OCH [ ddz| Isd st f OCH [ ddg Isj o3y
m O dzlz O tg | 12,4 2,1 2,8 14,4 -1,6 0,8 14,4 -1,6 5,6 3,1
I 52 0,2 1 13,2 -4,4 2,4 13,2 -44 5,7 3,0
I 3,1 -14 -1,4 12,3 -9,3 2,4 12,3 -9,3 -1,1 0,0
WtojHE O df 41 | 25| o7 53 | -1,7 1,9 72 05 3,4 2,0
AjBtelzZO | 17,7 -23,8 -9,6 11,7 -3,4 3,2 15,6 -3,4 2,3 -1,4
1 13,2 -4,4 -3,5 8,2 -3,5 3,6 19,7 -3,8 8,8 3,0
1 11,1 -7,4 1 12,4 -1,8 55 15,6 -9,3 7,6 4.7
dtej HS O d -0,7 -8 -4,2 7,3 1,1 4 9,7 -7,2 6,2 2,0
[ Otls | 11,1 -7,4 2,6 18,9 -6,8 7,2 14,8 0,5 7,6 5,8
I 24,8 -4,8 8,2 17,4 -6,3 5.2 21,4 -3,9 8,9 7,4
I 23,6 -3,1 11 15,7 -0,9 3,9 19,7 -1,9 11,9 8,9
dtcj HS O df 15,4 -0,4 7,4 10,4 1,1 54 15,4 3,6 9,5 7,4
o tod dz | 26,5 -3,2 10,8 20,3 0,3 7,8 22,7 1,3 12,3 9,3
I} 22 2,6 12,4 24 1,2 13,5 19,6 0,3 10,5 12,1
11l 29,8 4 16,5 32 4 18,3 23,8 9,0 16,6 17,1
dtcj HS O df 20 6,8 13,2 20,4 5,8 13,2 18,2 8,2 13,6 13,3
[ O | 31,5 5 18,4 313 8 21,3 23,7 2,0 14,5 18,1
I 30,5 5 14,4 30 6,1 18,4 27,5 55 14,1 15,6
m 26,3 7,4 16,7 26 7 16 28,6 10,6 20,2 17,6
dici HS O d 23,2 10,4 16,5 24,5 12,2 18,5 21,7 10,6 16,3 17,1
mk dz | 33,1 7,1 20,7 29 9 17,3 32,8 7,9 19,2 19,1
1l 35,6 9,4 23,2 35,3 12 22,6 33,5 12,2 20,4 22,1
11l 35 8,6 24,2 35,8 7,4 20,9 30,5 8 20,7 21,9
dtcj HS O df 29,9 14,3 22,7 26,4 13,9 20,3 26,3 13,6 20,1 21,0
mk dz | 38 14,6 26,8 31,5 8,0 21,3 32,4 11,3 21,7 23,3
1 36,8 10 25,1 34 10 22,3 32 12,5 21,8 23,1
1 35,8 15,9 24,1 39,7 10 24,7 34 15 23,2 24,0
dtcj HS O df 33,3 17,1 25,3 30,9 13,6 22,8 28,6 16,6 22,2 23,5
dpockmls | 35,6 13,2 24,6 37,8 12 27,3 30,9 14,2 22,7 24,9
1 32,2 7,6 19,7 35,6 13,5 23,4 33,6 9 23 22,0
1 37,3 5,3 22,2 32,6 8,5 20,7 27,7 10 19,9 20,9
dtcj HS O df 31,3 13,3 22,2 31,9 16,1 23,7 28,4 15,3 21,9 22,6
g tlsj d3B | 31,1 4,2 21,3 28,8 2,7 16,7 28,4 13,7 20,7 19,6
1l 27,6 9,5 18,1 27,6 5 15,4 28,1 14 19,6 17,7
1 33,7 2,6 18,6 27,2 51 14,4 25,3 4 14,3 15,8
dtcj HS O df 27 13,1 19,3 22,8 9,6 15,5 22,9 13,2 18,2 17,7
[SCIstsB O | 30,2 -0,4 14,7 20,7 -2,6 10,6 23,8 54 15,9 13,7
I 25,5 2,2 13,9 24,5 1,5 13,8 21,7 6,8 17,5 15,1
I 22,6 -3,6 9,3 26,3 5 15,6 27,7 -0,8 8 11,0
dtej HS O df 19,4 6,9 12,5 19,9 8 13,4 17,9 9,5 13,8 13,2
1 59 j d3B G | 22 0 10,7 21,6 2,7 13,5 22,9 -0,1 12,5 12,2
1 17,5 2,8 9 18 -1,4 99,9 15 4,6 10,3 39,7
1 18,2 -0,4 8 15,1 -4,4 4.7 8,1 -2 4 5,6
dtcj HS O df 14 5,6 9,2 13,2 6,1 9,4 11,7 6,2 8,93 9,2
rivyd aed | 86 | -161| 06 91 | 73 | 15 85 | -01 | 5.2 2.4
1l 4,6 -15,7 -0,7 8 -8,4 -0,6 12,8 -2,6 5,2 1,3
11l 9,7 -5,8 2 13,6 -58 4,6 13,2 -17,2 5,2 3,9
dtcj HS O df 3,5 -2,5 0,7 6 -1,8 1,9 6,9 -0,3 5,2 2,6
Jtesmg ¢ I-XI 18,4 6,2 12,1 18,3 7,0 12,5 17,9 75 13,3 12,6
1 esfmg §| I-VI 17,9 54 11,7 17,9 6,6 12,3 18,2 6,6 13,0 12,3
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mezd o&j iy 20plds dCs doftfozdyf etsmj ydesds s BY § &
25, 3Awu, hists  “ j L ©tcdH, Sipydss 6 o j femmj coO. ]t
lsj i3 j 6Okt k& 20001 3d3j fifj yBzl deafdifgjtfHn dddd 5SSt 2, 5
10 BOS O Isj B jtcOlsiztcdzO Ctsdzj B OO ts zig e B 3ts o Q@ b
201402Q° 9 <O ISt 2012. CGEtsHJdzj .

6.1.2) OH Oo ( dzj

letsfMj ydz® EsHIM S O MkdO § OHOs ddzO, dzO findets:
(196011 990) Ritahjdsdifesdsh ¢ 59 j dpfsSOsizd y dePH dit fiyg
674,8mm.1 O 8 j <O ECLk{ d@f CHDud"dE00 bikfdi tdsHk dL o'
5¢ dzj HEOs dzi s Olk R DA dRO  (UBSiBNINE) , O d&O° BOS O E 201 3
(649,5mm) ( Is O B4) dzO

Konnunse najasiHa

m2012.
m2013.
2014.
I I I B BHINETOHIIEBH
J MpoceK
VI VII

J cOW d2¢ seztej HE §J 9 to] H dzts M lavm) lo[Cisjdgzj o J COIHIODWdiEodzi( M
otej &3 ‘dQ odsc dgj H O

200
180
160
140

120
100
80
60
> Ml
20 -
111 v AY

7

(mm)

(=]

10 Bimdseok odh jclficeEMmy ucdzOf Cisitllf G 20 o BH J dats
fijtcdsH tSH "~ OdZEOKO Ht " EZdzO dL dtsmd 420, 8 mm.
COdiz @tdzi OB j dzj ) j d2O 201 2mm) G s HLQlKd df 52008), 41.8 O( 53 6
40 BOS O 2 043358mm).sH d dzj

ssdzd yd @0 Oozd da@Otclsz E 204 § dsQce s Hfdzdsd® o j < O
odh jetsHdh ¢ jclz (20slff. ¢ G bhafthdgdsH  ftetsfj ydsj, O &
Ho sfMstezC 5 BOST O. ¢4 @G sdgfsfpjz§ 52 0] X € sdzd yd dzkz
SHdsMEz do {§ttshjldlzisERBjil2sHdd ¢ 201 4. BddzO ¢
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odhjesHdh jegoftemhnia. "J k& Mmej Isted ctsHddz
Cosdzdyddze § OH O ddzO tH (s ydaj, fted yd Bz MM
HosMtezC s oj<d. mkd BIMiy COtOSIsjredpBfzlz L dzO s
2O odhjcessHdhd §tMMi2C, JO 2dRABSOEdsERO] d2A. 1 4 .
csHddzj L'@mMfeddfts] § OHOo ddz0 k SHdshME dO odh j ¢t
Md ojdd¢] SCtddydd §OHOeddO E “kdkz 2012. Ht
je L OB J dzd ) J dz@ o HfiflsdddAs; 5 B3O O ¢ sdzd yd dzo f OH Q9
odh jetsHdhC j.

JHds d tltcijBO " Jyddd ftoj BO otHd k IssCE
o zOY dzsh <k 9 0OLHERO, sJ B J cOskztesd3 9 OLHER O, 1
bLtcOmlssd d MmlsO°(jldp Hpetedde< Bd).2f@XHAYs<d & 20O d 5 ¥
Cduod fsMmink ] d2O° 9 j < syl seagylapdscliisdsd HBO
BOdzd CtiWdyuyd j dzs OGEBBPIOdds O 549 g8 o <9860
1 Okdzso d < d Ju@OfzEmt qae®@yld)sded SsiWdyd  jdzls d tslis
L Oo dsfad Mstclsdzd § 1 Blndes 9o dzR010] 1 ty P d&lan and Martini
(1936 ( y ddmmezMacpherson200), * j yOds LOftcOoats d ded j I[sOC
COs hiIss IsoteH jo jdgjCh o B3O tets B & jzfiztss | ¢ O O dzj f s5o 57
2 dztytc j H d dzj

mj UO® C Oy d dzO° HOS fFH dEdPE | 20 Hiekzc O f to
4850% tH Isiyddzj LtedzO. O tzd L QW dMb) f BEBEHN G GO
o dzOG] ®©H (kdse ¢ B¢ dasd dfOPendppPEsed.<,{ AMISB 6
Bd? Of@tcj CSdHO ESBddSt ' jJ tjdBpkcOOtr z@d skt
ndctesmC s MBI <o ®ADBO o j<j flktejBj LO o kOC K
BsCj 0O, O dOtsydkts dJqL®j'z §fsyjlsSo o kOkOS
dzj HsMIsOIOSC o dZOGj ftod SO k Mo jlsdsmdese MIsOH
MBOT ¢ dAfste f(deRjfif@s b , . BSBHBH O L OYfsyd 4 d fsbduyd ¢
Cts' 0 fMj BHAEJSE j] HdYjttj dzydeo® jd&3 Stsdkmo ol
(1 0kzdzsod< d .y PusOROWL19tsH] k& jkOfd LOYds o
RZOCtsdz Issc O ftcOf cz@ 6 Po dits Slizls PG O, dinlp ptc g tzdz® i d H
fsdzj dz2O0 d CtsdzOydes Hts L dzQ Pz dased < GO e <t tc 2d2
Cdyods Ty dO  smik?ded  d dzO dzj HsMISOISOS 9 d&zOG |
(magsd<, ;1O0Bdss d,;¥ Oz2BOHY< d J OHd<, 2011)
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[E5CsEMC O

HdMj tlsOyd ©

| ZOHOdC O | .

slszf Ot

f OH O®

Bjlsj Sesdsh

vOB JdzObtej H S J i Mmjydzed d HJSCOHdAzi odmddaj
2014. ctsHddzj dLd3j tej dgj dzO | dzOo dats”’
RLotSte: (1t JfEBddysSd mdHicsRBiIsj stcsdzsh € | O SH,
| 5Hd dzO
I
]
2 9 2012 2013 2014 1 s
o bl T dhd &0 T dmd Tdndd{ odmdq
— - ] OHO?9 fndzd % . 1 OH Q9| Mmdzj )|} OH O Mdzi % .| f OnH O
(mm) s € tc. (mm) fsCte]| (mm) fs¢ te. (mm)
(cm) (cm) (cm)
mOdzz @ | 16 15,8 4;2;2;3 0,8 10,9
1l 13,4 14;9 37,1 19;15 7,2 19,2
11l 42,3 4;7:4;1 12,8 1;1;3;3;1 35 19;15;11;9;5;4 30,0
VS Y d4 71,7 65,7 43 60,1
ANdBtelz | 18,3 22 1 7,1 3,21 15,8
1 34,5 2,8 2 0,8 12,7
11l 8,9 19;15;11 14,5 5 9,5
VS kY dz 61,7 39,3 12,9 38,0
[ Otls | 1,8 13,8 12 9,2
1l 4,8 56 8:4;4 4.8 21,9
11l 9,4 53,9 3;3;1 15,2 26,2
Ve Y d4 16 123,7 32 57,2
dftedd | 45,5 35,4 1 27,3
1l 43,3 13,7 42,4 33,1
1 15,6 0 12,9 9,5
Vet dz 104,4 49,1 56,3 69,9
[ O° | 8,8 13,2 55,4 25,8
Il 63,3 10 95,1 56,1
11l 72,1 63,1 3 46,1
VS iz d4 144,2 86,3 153,5 128,0
miz dz | 0 4,3 0,8 1,7
1l 3,8 14,5 26,5 149
1 4,5 14 46 21,5
VS izt dz 8,3 32,8 73,3 38,1
mlkz dz | 0,3 28,3 10 12,9
Il 0 0,3 28,6 9,6
11l 186,5 7 127,1 106,9
Ve kY dz 186,8 35,6 165,7 129,4
dbockfyg | 0 0 101 33,7
Il 0 7,6 0 2,5
11l 5 20 37 20,7
VS iz d4 5 27,6 138 56,9
ddflsjd | 0,6 0,2 60,6 20,5
1l 18,1 41,7 36 31,9
1 10,6 27,2 12,7 16,8
Ve kY dz 29,3 69,1 109,3 69,2
JCIstsB | 6,3 22 0,3 9,5
1l 38,8 21,5 34,4 31,6
m 16,3 0 32,8 16,4
Ve zY d4 61,4 43,5 67,5 57,5
1 soj &3 | 26,1 9,2 0 11,8
Il 0,2 3 6,3 3,2
11l 1 50,9 2,5 18,1
VS iz d4 27,3 63,1 8,8 33,1
r 4 yj &g |1 47 12;12 13,2 27,3 29,2
1l 28,3 10;26;26;21;16;111 0,5 3,5 10,8
1 0,4 0 17,5 14;12;11 6,0
Vet dz 75,7 13,7 48,3 45,9
Vsl dz I-XIl 791,8 649,5 908,6 783,3
Ve izq dz I-Vll 593,1 432,5 536,7 520,8

1 toj 30 dzOGommer MatgBerson(2001), Sted Isd yOdz f j tod tsSH

l | 85GtcOH

{1

LORjo0 ftoj BO 1gaizOls Gez0 did o ¢, DOMEBsRA b s figlis d3
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fJtodisHdz dzd ¢ 5°  of3t5 g t§ B if B@ISfig Joi3Gs v M Is SCd3m Oz s sk, O
HENG j eQigl Ml o toyekjls OF iPls j e diOdtptisdsf © o L2Mts fnd
V%.vOCts' j, OCts M a0 difscots? Od fjtcdBSH HBGEH
HSo jH] HB Ch jS 0O .kij RBOG B0 < & O)F fiffjdesd " @SL 9 9
fOHOo ddz® Ik L Ooteh dats” WoLd ojcjilkoyd  j dBtsyy
MBOE° 10@BOMEtcdzO d HtsotsHd HB ftedmd dzdzse MOL toj

#lsOtyd o dE9YMNIOLteH ddzd HO " jMmj*J d LddmEJ
" Otetse | Y0 ) datsi Jj A daodpZ g @asfodzs fn MdzOdR] o HEZY dc
fsLdlsdodests dz20 BOME 1000 L tedzO®. Of PdsiisQyjj dztf OH O 9
ftotslsy ddzD * @Qotmctedz PydB@ 2 dzO0 Mk BO § OH O ddz0 dzO
feslsj &0 k wRigkd OrBHEO@EJlsottHj, HO ftoj <O j
Hidzz " J dzgi cOlsdodes dzO fted des MdzOdzi, MOHLY O
Blots L G k) GHdd® ddzj E &O k &jMjyk HJdz k2 d
Ot Jykd. 109 j<d kZldyoO® &O fteddasp d ¢ o C
S 4 udleOT zfnd € 4§ OH Oo d dafrg U ts (1PAEC) it ) HzO dzth $Od dzd
i tod ds@ndzts L to ] dzd Qe Sigs telsJy B3O  dzO dzCELtxfte J EHzApds L off Is o «
¢ sdzd yd @2 @ szdf d2QoddzO s @z @z G Ols § & tes @) Qs ddd y d dzts o3
f OH O&Y @ j IsduzCzd a G dLD

mj yods ddi0 dz0 9 j<kz sl stedsisH @dz) B3P fnkzy 4 Iy
CA@H 9 &zOC O k i L Gl GOHBO D ff sMmdzj Isj - dat
L toj dzt§ iPléndp, dzGzx Blzdig O th =% PX @ u 1.j1998.t al

10 thfsgBErigudglsds ¢ sHOLIOF® MO 6§ s Isdsk ds@s
CH @B EOSLOfR2@ 142012 * dotse bklsd@Ol® 20, Hdetsd L o
S UMEPB3Odzd Mz HY <d COLOCIjtedMmisdC ] :

1.1 sy sO&RME® . Cjewdsigogdse 5 d s sfjazs wwg &),
E fMizjH s HjSCOHd dzd OF Ol 28 MmO iz e dgts
f OHOo UZOBPISS 55 ¥ jissbdeds s O  d f GSgRlzj 3 dats €

fsCtdo OUO, MO dsedd W dHdsPeH® o b dzjstcj €201 sy G
fsmdzy SISO O O fddpbh ddsocy Of thz® tc df ss@usd iz Ajddgts Mgl O ¢
Ljds? df sPstej H BOddR CtsddyuddkO §OHOsddzO k &t
E Odsls s B c & <tgf@pss ofic g5 gz MO HsBtedd kmdse d ko
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ded yo°© j = Ofefsted dz | dgiF@i " Baddsls MO kS k2§ dsd ¢ tsddud
sH 1M, 4sO” jHdzs MO bk d3j to] stz Heg eigifts HAdistdzote) O dg GO
BC ] ‘WstedR3d O j CazPijsO®OBp 5002 . chd@rz] N
9d<k Codduyddiz nmMpl PsdO0 (244 BRF OROC 5] BN O dts
dzj EtsBd YO j dzts IsesjfsiasO odgQ di3g d3 MO dzd hy fJ tdafEzH f ®©m O 9 ¢
fsujscO " kdo 0 Mo j  pidsts )fylsm) (& O d®Izd2{ @31 2 . )
Hdzj o dzgd d&3 Is j 3 j tc Ods Iz tdxOEdEds teifots dAj 5 o I sALjH EIs. joBYd tc O
BOdZO S dzdyd Oz fcGiz® dedsde® o O dzj OS¢k ,HBO jCMls
4D dzj tso 5?7 def p dtsHNfcte o G ] O " igwZON J O Jp.j <O € sdzd ud d
f OHOo d dzOj dzj s gtstagzi 201 DB jesd dgPs™ j HES Bisd
C 2dzO  dgP® Jsda0(386,3man).

2.1ty j s20061 3. ClisH dfiKOstOPIdd dg@ L de@l8 dets f OH Oo d dzO
E sHdztsfkz dz20 o dh.j eisdhdd) & jdh iftf @Ga@Apddzs OB " Odzj
o Oy das By Pdz@E sdz HEkzetslstecO dzgy dzjIs®j d “JdfMmd®Jd M
fsdzsoddzO HJyj 3Bt O i3 M 9@z EZ2 Q B 2 = ¢ @ dazd d
sBddzdzd 3 Mdzj yded &3  sCted o OYjiHde " dzts s CHEES3  WisjoB] ta<OO
Isj B j tOlskztey hiIsts "J HBoJj dzsO HE fstsdOjf OO OO MmaziQ pa
LiB? dBf@BLEO d&zO0 dBOdzy ¢ tsdzd yd dagts SQp OB teldO0 Iz
B ddiB3,7mmo tsH j dzs G WQddfct@ o dzOY detsfmls L jJ &B3° dhsO d
Mdzj y dese M R B&d Mjloak "~ Ot ", HNOBOOEIstc]
Zsh sk 30 L O ftejHMmjlse | doisC BRI IEP @i Je d gz&’ d " Is
i ©Od354mm o tsH j dzsG. [S|OESEd?  IsEIgLOY jde@ipiz th d MsC d d3
IS i3 J 6 OlstzdaSIBAD LGHpHJ] dajts IStej <y OB JI PH B BOj @Oz
bsCtsd3 (R28&E<0O dtkdddg) toj dzj € e OB2miz O idskqQ
Isji B j c@OEEZtdPMIs O d dzj ssCtsd3 ftco HoJ Hi COHJ
BOC Md B3O dzdzd a3 Is § BYgp EQPIcHs@BPEHFH &G L Itej <t
BO O COHO mnotEOdgiisd JI|gBdERscIO0 1 3. 1 'chda { dzj (I
CBOCIjtedMOdzs IstsfzdaB diyOd egethg BO L ZOlsdes BOC -
fOH Qo ddzO E sHddshiz § tz® hljlhhQodwridhE §Efdzy ° & dz0
stcsMistez € t5, O bl ‘ kzd&&tfiHjoudspsitelz ® 1" jdedtsiHjd h
ltetsdL o tSH dgGs H 2 D3 fipld@dist® O G tdasdz F I F ts tdedy aag)p O,
@z | sats’z ftesdLotsHS E " Otetse f JoaMmEse *° j ydio
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3.] jcjlOoydedlk MmjLtihke | &)sdds b sds ks{
ot jlsRSS sBMOJ dj B0 ,d3CHEass GyilajEd@® § OH Oo d O 556 5t
94 dzdC O Ctdzd yd dz© fjOo&tOo fij({lzOS dzj H bstzc HrgsH dgdzd o3 M d
fjtedsn MO Mmdaj 3 dzf dizsictsdetg FEOPUBIO L O J o todzs O dts
HiSOHd YjBEFOEGHE ©H ‘OdzOBO HE ‘' E'd0 dzO° ds
L OB j dzj WWijdBCs kO lm)(,1 21 Olsd 5 IBm)BOLigRS 2 3QY tod dk
L OB j dzj 3 jndets § D6 03¢ &E&B GO HBPL dasm,1 53z &, 7D, &
‘bz mnG 5o, t7H | dzs ¢ SO dzs ¢ O.

6214 &3° dh Isj

1did? dhlsj, dO foothddOkO cHj Mz Bddd dL
sedzjHd, ftedfOHO Odkzod Odddd MEsddyoOkZO k& Hja

ud3ts dzd Vejtisol) § o j@ &)’ O £ HEBSSCO Lk jH&EOUj &ZO L j
AVITACIC sdf ©. mizdikzmded ftstediltddats HTiodu@EOR Uz 560
ftsdzd j Hied Ydaj ytdejelz Jldftc jls Ogdesde j B j. 1 t6j dzOJ
nstedL tsdzls s 50 RdasOxiiafbdiEm § s etsff 2O . o Btsdzd y O
L j &3 dls Jshj Cdigjen Odzd yS s MOMsOo O, Ists fk & dzd dzlz h j
Bselkz HO PO gL dByDbizj . G 8zd3O " &z edfhHjz healtgH dEsts B o dz
BOdkEz W ddsttOydsdd N shHOs s Bls @R o | dagkex j (3
dBOdintsgd 4§ MCd o tsHMpddzd® Caydffisty Iskz (ISOBRE 2z o ¢ J
SH 8’ MCtse oatHdEEE COfOYdljlko), 0 “j ftdmlskt

zlsts My bdud n~d BOHBESHEr EfipEFEdM@Ed, jmHZ iy " <
“j Bd&OE d@zOMisOt dzj kdnjdAConfdiQ dijQr IstmOi j 5 € Odzyd
1 Jio0Cyd 0 Ljd? dh O °j dzjplkt 6%E80.dzdz®Bmided UnjdzOgls  HOMs
sBjLBj' ' jdj E OLBlE, O MejH® ] E SOdkd zdBkz d W

l ojf sMisOo B@WPMEZ O’ jdzj Octtsnj ddd MSj OdzO
LB JlzBOHEZBEZIBNOZ f j HiSdZSh Ct5° OB tstcOdststcd * d
fMOo j lsasd Oofifiseciharipi B sy Otcj 9 O\, H. 5. §.j L lzdzlsIOtsyOte j
Octetsnjid MSde dMfdsdoaOc O L ik dhisO dO St j&
fdzj Hj <] otej Hdztsflsdj Isfcidf@flsd o Odzd n f Ote OB

T pH & 1MIKECH O B9

T MOHtEHA@zYyd * &z BOICIIERRB s dz0Is
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T MOH ek B9%,
1 MOH tdCr § dzts ¢ 0,BR4ts s O
1T MOHEY O { tiftifisiEP1)| @&B0eng 100 g*,
1T MOHEY O {f i GdeddiKizO dAs0®mg 100g *.

1 0 Shdsse z @O BdR’ HIE E'PtezsH O 4 J BPId]
MzOe 5 ©d HS Qs t & QuEpHOR®s Gk, ffesy HS 8 | ' &igs
OL s lds(ds Sdg® s ¥ bkt HsSB jj 'y SO dzd ‘. & i35 &3
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7t r1vfuvduvRrR RHUT OrrRIONG

rsed’  Jjdd JSMY jiteddisiPls@izdd OLfGOxzd ¢ s5H d dzO0 B3O
dMstcOy.qEGOPNYT dlsdo Odzd R 1 e@izisSe @ dzffQs ts iz & diatz
fdomC sydkPted S ALOBdE ZOtdzs ftojSts Otdlsdjlsdyusi M
Hiod  ,Ooy@dz@dzd L jd otpidziO dangzO U @ OdizS PdiABumepgzdzd ¢ ©
s j f) KStatistical0, 2010 dzO dzq aiz®ky O 9B Rt j ©OS yd  j dMmf dlsd
W OCkHEF o] HMSOB B PRRJI, e j S MjHS dn  otj Hdeshisd
L dzOY O dzts ) tie® i@ ozt © @B ) IR gizls jjB ®EGES tjHO d S
Pisdyo' dz0 dmy dfiskf &f© @) Owkdiishad Uaj S fz@Q O desis d
COL dzff 620 dzd L O O taxfy jQMEEN jL dzO Y O Has & & H de"OL dizd § Pte ¢
MOy 8 @@ <deCyjlsdied JLoct@saBOd’ Ol 6 dOcd
dfted R tcOdzQ * Pictf B Ol@aiFOLO e dzts  § 6 SOtsd 7 ESjlH@{Hizg O dzO *
fsedkOo? )} toddsL d.

71 steW sdsh ¢ j sihts dd

7111 diddz® Bd? OCO

l e ydz® odmMddz® Bd? OCO ha O wgts HPESIsjjds  foiz
mdlsed d o Otdjedodsty M6ded (tclj OLj10® SPtedtO’ j ftetsmy
odMmddei Bd? OC0O MfBAdHdzOk s MHEBISO, fEEhHheddO M
OL slsaP) ( () teddse 111., ) B@Kj g@®O b @hdRO & d°
ZO BOC O L c@)0 1d80y O 6dfis, 4 j <oB), dlz02? B1jX<.0 (28 R,06l 4. ¢
(89,0cm) ( s OBY.zQ L O dMdets tH czdsAHtedybE g § dz@ o <
o  Md dafiyf 57 O H tcOdem)(,8 6O 5 dz0° EASoas MPEEISEF 4 4 8
(742cm) . w0 (sEOfktd wiidQddls Ok P O M ©OMk § Gt
odMmddzj Bd®” OCO HMmw .6 @ dE 5y d deff UgzOZ O ts
Czmigmfildse j cmj, P4 ,dO o j<d fsteOMmls ' j Elkot' jdz &
(86,5cm). 1 Jj L Oo d fdzse ds HE LffistelsA) Of B9 fe P j &8 HSL O OL &
f tcd 7 tafQdig U dz® o d i owidtitse d @GO § s dilsss tsdedp s 5O dzz H s
835cmdzO lsdg@dzz MO dzOO 1 g BiiiztdO defs L 5 d3
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I'dindd© Bd® O0¢ 0 F j20001Q20 O Hndf d@apts lasje 2 fyls d dzj
md st d ~ OO dzjs ¢ dgls ¢ e Ofs@EY 6 d n OO daGp=da).
s OB j5zO ldidd B d "cASPs oS Ptosatstc j HgetgezO 5 6 sHJ dzO
dmMfdsdeo OO0 E LOsdMmdetsMmisdo O ° 17 teOL dzd

ftodRteOdz OL Sk

RLOBE . X ° X
o 0td’ Oyd " J I dfd z0 em)? 0C 0O (
2012. 2013. 2014. X
1 BHJC
144 | 85,590° 0,705B | 65,385  0,400C | 87,975  0,571A | 79.65
L\ 52 8MOHM 36 | 76277° 0,553c | 62,715° 0,491c | 83,538  0,707c | ‘418
ek |\ 5o 5MOHM 36 | 84421° 0,534b | 65,230° 0,573b | 88,664  1,015b | /944
[ 2dz0o O] 36 | g4460° 0,908b | 66,676  0,858a | 84,195  0,883b | /844
MOH©OW 36 | 97200° 0,551a | 66,918° 1,054a | 95,503° 0,648a | 8654
L d 350 48 | 84,089° 1,134c | 63,843° 0,753c | 86,489° 1,058c | /814
fjlse 450 48 | 85517° 1,165b | 65,300° 0,626b | 87,281° 0,997b | 937
(- te o6 550 48 | 87,163° 1,339a | 67,011° 0,680a | 90,155 0,841a | 8144
0 36 | 81,695  1,350d | 60,058° 0,438d | 82,730° 1,056d | 483
] [G‘;; t(z 30 36 | 84,746° 1,424c | 64,917° 0,540c | 87,068° 1,080c | /891
(kg N ha) 60 36 | 86,495 1,383b | 67,627° 0,602b | 89,784  0,889b | 8130
90 36 | 89,422° 1,209a | 68,936° 0,754a | 92,318 0,905a | 83:56
O dzOdzd L O 9 Oted * OdzMm
A - - -
] " " "
[ " " "
o nl ns ns *
ey " " "
1l ns ns *
or1nl ns ns ns
0ifptels Ocz fiyls d iz0) MHE 6Pz OL Bls s d3
0 ZOdzdL O sn@Edy Odlzinj ZOFOdzyls L tZOY O O FizGs jdipfs 9 bz@NEDb; Odz

dzd o 5%. 9 9
Duncarils j fglds j H 6 j Hezslsd L O ctsH ddzj 5L dzOyndej HodtdiyjlsHdors frplsjddzd € df
SLdzOUj dzi 5 € f5des dafdt {df) Isddjds DL R0E) 2 M L zOyOo’ dats
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RLAJ ' & dmy dIs dpkd &’ s MGdedstz{Q Ldd@NLOY teas iy Y dats
odMmdddsoOd? smdds dL i3 (B dchsteds d| 5 &zEAQOHMY d 456 (
(p<0,(6). 4 Stcs © mMOHtcOdz  f tc &figOwzie dpOd i dakiz ) (¢ & T 2| dzts
2O ddy bk o dfd stk difofifalm@)c d 448 (76, 3

1 89 <0 ] clkMkHda Ody Isd@<0bidOE®] 4B J o d md dz]
B’ OfWO] sjQEkzs Mo d- OMHBWE® fleshi yu@e ) &efdNJded® L

0" BO® ts° clkfmisduzd OPjolgasg)O to(ds 40,ddd J al3jg@thts df dz
(87,2cm).

100 g
95
90
85
80
75
70

65
60

) /90 kg N/ha
60 kg N/ha
30 kg N/ha
kg N/h
mOH tG(i)C& 456 0 kg N/ha

rede0e Oy 4,8

*Duncarils j fjlic j H detslsd L dzOyj daj dMmisddz 3Odzd Gp G)@Eso d BO dzj to!
JtcOWdX sdetcj H® | otcj HdzsMtdlNdg dzj ] df@ OF @®d (tcOL
o Otcd @QdfstOfiF tcOdzj OLtslstsds z 2012. essHdded ( ddzalsy

1l so j U@ITEROL & Istizte d Aot O y @) jfdisto § @ @ fiedd > OC ©
(p<0,6) , ftd Yj Bz Mk Mtwlsj tOL dd yHistdsd AtdgiCAEOs o Od
OL Bls@etcBY S pgeL OodMmdes H Mstelsj] d ccEkMmisddad
o Otcd ‘ PEASY lLdg AR s s s Odzj L dzOYO“ dzj t6OL dzd € j

1 0° BOS O ‘9E/didf@z0 dzO0 ¢ ts dzls to ts dzdztsmilz, Is o {HAO 3 @iddzts ( & J <1
s tc j Is oD dBoN ha' 24 to d - €83 dan), L Ols  d5 tc gz d3Ceaay N tig®

(865cm) d dzO° 9 j <O dzO90Kgkjalk GO tds © fH©OJ (89 Aaim

1 859 j<0° jd5 Stsdzduddzj OL s5ls@f?tOQPS j dFfj tb tefipjdwuisizO € asd
1 sotsMOHNMEd 448 d 1 E2dz0oa Oy fedOY O Ha&sY fpdp dziv 5 LL d3;
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ftodntcOdkds o jHAER) dgjdf tdftc Odzj  d kgdeDndzd 3 )  HHS® | dzfs
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60 kg N/ha
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9 Oted ' PEAEAtc Odzj HOL BIsBdZ dzO
ftod n tc Odsd

vOB pZzO[ fhilsj BCtcid StofBjdisddO O tsatsH d dzO0B0 d Mt
L O9 d fdats Mls dtc @i dzdzUsdflydone GofiPldadddzjO difsidls o §  d  § tod - to O dz,

o Otcd " Odzl®Od O dzO° o

RL O BSte . X ° X
o 0kd Oud'J [fhlsj BBCBE]S |
2012. 2013. 2014. X
I BHJd 5 5 5
144 | 3,046° 0,048B | 3,339° 0,040A | 2,969° 0,047C | 3,12
L 59 8MOHM 36 | 5 g75° 0064c | 3,004° 0,059d | 2,602° 0,066c | 2,82
ek L 59 5MOHM 36 | 3191° 0,003b | 3,696° 0,0680 | 3,239° 0,108a | 3.38
o] (
r2dz0o O01 36 | 3324° 0,1250 | 3,419° 0,066b | 2,881° 0,0180 | 3,21
mOHLOd 36 | 2g844° 0,065c | 3,237° 0,080c | 3,154° 0,069a | 3,09
ks 350 48 | 3430° 0,079a | 3,523° 0,076a | 3,299° 0,060a | 3,42
fd béa 450 48 | 3,083° 0,075b | 3,299° 0,063b | 2,959° 0,084b | 3,11
(L tc dal
550 48 | 2625 0,050c | 3,195 0,061c | 2,649° 0,072c | 2,84
0 36 | 2,681° 0,059d | 3,055 0,063d | 2,602° 0,071d | 2,78
] L‘;i 2 30 36 | 2,941° 0,093c | 3,192° 0,071c | 2,838° 0,070c | 2,99
(kgN ha) 60 36 | 3,102° 0,085b | 3,444° 0,064b | 3,041° 0,078b | 3.20
90 36 | 3,460° 0,098a | 3,666 0,083a | 3,396 0,103a | 3,51
0 ZOLdL O o Otd  Odzf
A * % *% *%
J *% *% *%
J *% *% *%
(] * ns *
'Y * ns o
1ol * * ns
oo1nl * ns ns
bifistcls Ocz fils d dzO Mfjtdschritlc Odk® OL sls s d3
¢ dz2Odzd L O BB ded Ogemy O HO Isgztyjs L tOYO Uz FdzGs jdiEpl® tzlzad@dpOn;

dzd o 5. 9 9
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s CodsdzOB0 dhisdd &OkpGEdss sd dzj ©OL dzdS k2

iy BBOBE) ] kj G004® 0t 5@ dptszd zf tdsidg dzts 2z dz
¢ zMisigfds § & d - i dedsfw{ddzls | ©OR) m@B6 2 NG Hds(p<p,01)
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ckMmisddzi 48Qds@W L t5eG dzd ‘B0 dzz0dR Is d y Of to tsifd Y dzts
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/
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1 & 448
350 macdzO/ mMOH B Odz
250 masdzO/

550 micdzO/

*Duncarils j fjlic j H detsflsd L dzOyj daj dMmisddz B3Odzd Gp G@Ese d BO dzj to!
Jtc@® Bdz wtcjHS ] otjHdMIsd fhlsje BBEtSK] O Mi

9o Oted  Odzls OBO ¢ Iz fdsts iz dzdn j (sh els e @OUR © ¢ 7 1)

v oolsws), <0f | ©O&L Of @ Cusi@tizgo * dzis O f 54 ) @
B 5C 5 tp<0,0), dj ' I IshtsiteigE OL dzd ydlsts dz®j @ @agR @) OL s5ls O
' fted {tdaakd tc OS¢ Yy O "R O G @Y d ¢ sdeL Oo d Mdets s
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f tod m §3UBPAZ0 ° BOS j dzO ¢ s dzlsde tschizcibmmt) dgfcs) .Is dsomEz Mstols
1 soatsMOHMEd 448 d mMOHtOdz ded " j HBh dzs HE L daC
f tod d3j dekydigp’ @ 0 tsids Of to d Tzt Ascacfizts ) Ko tsdiDzd ¢ tistiety dsTROEEZ

OL s 5 RO adgd< OF | trt e Aslsfd)] dd@had.0 4 usHjsMOH M d
456 d 1kdOs0Oy ddhkz t©j OctseaOdzj L dOyo ddd3 §soj
HSOO® fiAf - taf@d8 0  dd@hab.0

A—

90 kg N/ha
60 kg N/ha
30 kg N/ha

0 kg N/ha
H tc Odz

14 456
rlzdzOsOm'Lb

*Duncarils j fjlic j H detsisd L &zOyj daj dMmisddz 3Odzd Gp G)@so d O dzj to!
JtcOW dE sdatcj HE J otcjHdzsMIsd hisj@ BBECtSte] * © M
90t  OdzlsOBO ftoedrmtcOdzj OLBIBR 2 2012. G sHJdzd

90 kg N/ha
60 kg N/ha

30 kg N/ha
0 kg N/ha

/
450 macdzO/
550 macdzO/

*Duncarils j fjlic j H detslsd L dzOyj daj dMmisddz 3Odzd Gp G@Eso d BO dzj to!
JtcOW dIOsdzutcj HC J otcj HdzsMis dkz ciA/MQuif@E| Js ¢ stcj ¢ O
tcOL dzd QP BZ OdzZs OBZO ftedrtcOdzj OL slstdI)z 2012. Gt
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ZlsQupdz® s hilsj ‘B tsds (8 HtBOS ydO O &l sl ¢ dzO dzO
OL 5)s 5 @3¢ tc OB).duS Sidpad@its O dIiHs) Is d dzjS tsigds keds jizgizls d30 dzd
f todn tcOdajfy IHOBERIEAR O dzs BOC j tfhlsj BGIBEK | k
2O 9 j <@L @&BEEIzL &Zz0° KOS s° d dO o j<t‘° EkMmisddsd
His L dzO U0 figdsf@@ Istf 5 BfsQ tstfeig d P< O j B HBL j 3L BISO &
dzO kftm', O bk dncfijlsifjdisifo ] o j <OF j BB Stsdzdyddzj OL &
6 0 9@ ha’.

l otsfj ydets tsfhisj2 @ S8 Stggdsdits dAffsH L dzOy 0O dzd &3k
d dzls § 6O CHIE ¢ iy & el frHnN@figfjdis-ef jio d ~ t6 O dzQp<®AS)s Is &I Y O
soj ddzsj tOSYyd jji¢ jz0° st s @us@detedzO 6OV d € 5 dzlz

copTa X ryctuHa x npuxpaHa N

D4y
P
o
j= 3
Q33
(=]
©O
@ 30
5
S 25 == copra
1
@ -copra
20 1 )

L copra
2

3
npuxpaHa N:1 npuxpaHa N:2 npuxpana N:3 npuxpaHa N:4

15 3
:ch'mua: 2 rycTuHa: 2 rycTuHa: 2 rycrtuHa: 2 =% copra
1 3 1 3 1 3 1 4

g st lsiQ: ol MOH MEds BB OH B [ dz® & OmCED did
1 2Mls d dzO 7 8pPuste gg® 2 ir#50L te dz® 3nd50L te dZ® m
[ 5L O OL s5ls O iz0kdha'y2y 80Bgibd’; 37 B0kg ha'; 41 90kg ha'.

L O dltsdatej HS | otejHdshisd Sfhlsjc Bsf@tj’ O
o Otcd ' OdzlsPiig® fyjidiEsy - tfOdzj OLslstsds  2012. GSH
dni1nl)

ltesfj Wtds j s BsCtstej ¢ j k% j2 @&QGO Odeefste @adiasf ff tsH
s diydptstsls jo iy et d ~ te O dzj (p<@QL)fls tscfizizls | @ @IEA dg
Mol ted n te O dz@p<@®B)S Is ts d3

goj d MY d sidnas@etigz o MY sdz@WPOdedzd ¢ § £ YtsecdzjHiz ¢t
sfhisjc BEOBI) 1D o0j<]j fHtesMmj ydts tfhilsjj B tstcj
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d BOdZO MstelsO | o shObHEHR GG (1 ZAHZP)Od (HOH teOdz
(3,24),0dz20 ° dfPEPISO | sotsMOHMSd 448 (3, 00).

159 j<0O% ] ckimisdds T lsjo | tHltifORi@pLass. ndizO¢
14dL O ehdzttfldcd - tcOdzj, COGslogids] tfh B dEBsEst] ¢
2O BOS t5° CchkijdzPag® @B, BOF(FI0)O POF HS F 2O 9 j <5
G Iz ) Isfigf jcsfd, 2).

90 kg N/ha
60 kg N/ha

30 kg N/ha

B

350 maEedzo/ - — e
450 m2cdzO/
550 macdzO/

0 kg N/ha

*Duncarils j fjlss j H detsisd L dzOyj daj dMmisdds B3Odzd Gp OE@se d BO dzj to
JteOWd2sdzutcj H  J otc] HdzsMmis diz cAffryldg(pligP s edtstcj ¢ O
tcOL dzd ydIsd ds0eo bted m ® @iz BOL slssd3 2 201 3. G sH J dzd

] 5o JKIOBL O OLtkO  iia@@TcOdd YO dts o j <O
fls OB OdzO (49,068 & o) Y FBO S Kaf O ©F * Gdelrstg@tissodjdzO

e OLudddg @ dels § 6t OC y df) OlsdejizBlsd 29 ) (Pl Q6 §zdzts tsH
Clisd dejd® MgGE®D j , s M Is'jHsm wipp® j € 5 dzls to ts dzdzts 5L Is to j Is o3¢
ftod ntcOdzj( 3QLOSIY 5 d3 L dzO Y O dzts30kg < L 6gIBQ Islt®)) Is d3Q deids diy
2O Istej segyddr O @BMA) d o j <j dzO Ikiphp @Otz MO 9 C
ftod - €3BdRd tcd di3j 2O dzOO b 15 if @& I8 @i BOC s° ¢ zMis d dzd
‘EldyoOdzO dO L ZOyO &t Yo <O Bfhlsje BBt
ftod o AdRlssAE ' j, dz0 Iskgjals GO iz Offifed JesiBdgg  dzts
sfhilsj BEGGEEEs jLdOYyO s oj<j k BHhdtshz d&d ¢sd
MO kgMa'OL sl Of o AU OkizZdz e 5° G hkfisd dzd LdgQ U@ jdets j H
fso jEA N Isjc BELGHB R OL s Of tod &ztc Odrddzts iz dzO
Codastetsdzdzlz o Oted ° O dzlsgtha® @ L 849 &t O ts@dEfi @ dz8 0 s N Is j
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BSC siliZO] o j <t ¢y dzdj My ¢z O od@s do 'y Gesik dffiy Chpigds
OL 50 k #H0kEHabHzd sH dzsfkz d&zO0 § s das jofsiarfizzte Cedfjtc d * C
OL Blstsd3

100tslsj BBSBt]  j Hykr2dad 4kssdoydegdsd fls d dz0
Mjlsofitodim tOdzQ Queslsty B Mk Ml ©OL dzdydlsst
CkzMmisdds Mmdlse]j (Hallslyde@X yigd Do jijfistdedsiOY Bdejj < OF Hls ts¢
(ddalsj 6OC Gl tc @ ~APO wlIs(@001).

14 LOodMmdets tsH o bkehflsdoRdsjldQ@dsQUzid § tetsmj ydes tsi
Bt jffBOO Mtttk O | cocmMOE M) Bi8 BiEQsBH)Y
EmlsOdzs o ? fjedsisCotii O MS d 456Mg @7 24Ny disd &g dzdzn
Ottse M sigB® ° Odzj L dzO YO ‘dalegs € sl Asdfifdids & LM I&zf Mt
1 se®MOHMEd 4 33615 mOHtcOdz

*Duncarils j fjlis j H dzsMisd 5L dzOU§ dzj d 19I5 gt S d50O dzd @3 p OO QRO dalzj o
L OV dBcdatejH j otjHdshisd sSfhlsjec BBCBES O f
pOted OdzZsOKBO cbkfmlsddzj Milkej bk 2014. csudded (9

l steOfMmls ¢ kfMmlsd dzjs s Fisejizj ¢ € @Gdzjz, ¢ U @O wd M dstg ) d
B5C 5iiq<0,06), §tod Mkl ficd@y @EwhdEEs] c0¢yd 0 Mtk
CkMmisddz0 fMmjlse3l) j ( @& OH k6 z@&H EOTSBIsG M g@@O M Iso j
ZO“ o j<j Bfhlj BSBj ] (3, HF(2,.9068dd3 @ Ode@ " B
o @t OdgOBRO Bk Iso j dzs d3 B tadstads © | So SRR MIE d 45
L ZOYyO  dzs MBO° ddzO@ wfhlj BBSBEKB S MO e j<OS
L@l 59 j <OF j chupHsgoz daDgdwdBPd | Lklsdyodks dO L d
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9 Ote d tas@ h gl jts ¢ s@Mjsticls j 1 ts9 s OH fn® @lsz4dd@Bs, O yH 1. CdzO Y O * d
B3OS GdzO { tots ) ptedetts thigdr "jfiself @Codjds el OIS o § dzj datste d3j
]l so ] dAIBLO OL SISO Lz @ PEMsPUAF js € Gited f tod
yd 3z Mk mttelsj tc O (ddizfs delOS y Brj P Fc@dzdd0) OL tslstsd
(CtOl 8. 5dg L Do dMdzs t5H Mtelsj, dz0‘jBOSdgezsEY h s j
C s dals 6 15 dzdats dff tsdonj s@B@R2Q L6 d3 O dzO ° 9 J0kgiha'dzO Istej Is
Osl® ftodA3Qdrde 4 dMY disd H@HOdAYStalsdgOYO " dets o j <
BBCtsted ' j 20 Istcj SQiOsiEzdztsingtd §de@ Bosjletitels dzO0 ¢ s dzls to
Istcj Is BOTAs Hf MRl OHMEd 456 dzd ‘fite OitsPlizis j gi s L d
BEStc ] C O dL d3j ' k& f tcoGddtcd r il idzg 5 dBLdddsfORdMOH tc O dz ¢
L Z2OyQPicdetz] dztf tig® OB OZzZO s B’ yd dLdi3j' E Htckzcetsae
MtstelsO® | sotsMOHMEd 448 dL 3] 'flac IS sjO<dz ¢ ©d i3 fsldzo to
fistgls 2 dzOd Foykts dz0 ' 9QjL ROHflAeFdclP@a OL p QP S dds £ O
sfhdsjpsSttc] ¢ O E SH dzts fific ARG Oslf] Is Dz jts Islsstelz Is &30 dzj

790 kg N/ha
60 kg N/ha

30 kg N/ha
0 kg N/ha

14 45686
mOHtGG?dédan ?E

448

*Duncarils j fjlic j H detslsd L dzOyj daj dMmisddz 3Odzd Gp G)@Eso d BO dzj to!
JtcOWdltsdatcj HS ] otcjHddtsMIsd tSfhlsje Bttt O M
90t OdzZsOBO ftodrmrtcOdzj OLBISB E 2014. ctHJd]
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713.stsjWwdyd jdzs ftesHkzSIsdo dzse BBEtSIG] ¢ O

ltesmj yodz € s jficfswdz Cilsdil® dztse bk B tsIStdstiegi S HOJ h ¢ | o3
fJtcdikdtsmd L 2O WA] dzs O9 d i) d O cdas j E ldsdlas® CA 7 EMmdz
mMtstelszMmilsd dzj fipgdsrotgOdaj (pO®©,01s W] dzk,c Is OB |).iizO
stsjWdud jdzls ftesHECISdo dztse B asE WS)tedp® PO ‘zdzt2 00143< d
sHdtsmEz @65 R 02QR1L 4z2,50WHABAF) &G L O dMmdets SH ¢ kMmisd d
d HsSLEL sIsO0 k£ ,f®dES jcOded CsjEdydEC bdb dtsc jBBEC Sicj
dmy ts° ifstQDd s OH ME d . visHels O( 2,8 5)BQIHAISH] 4dB@B° B3O (
CsjWdud jdzbdztfdcsB BRBAE )OO <O¢ jd&3 ckMmlsddsj MmJ lse
CsjgWduyd Jdals ftesHEZSCISJo dese BBEBSKL] O tsH 2, 91
O 9 )<t G zinls ff day Istsifnsp) Iy Bifs d9Q s Is O tc dzn st®©OFls d
CjWdud teisklE CIsd o des e | GBI te £ P W df weds'Hizdklds d o dzts ¢
BCBte] 0 ' J Cliddstos fizdets ‘dz® $ Ptc d - O@rbxg(ls(B3).
10t d O Glsk§Har’ OL sisOf td R tgOdfdse j <OdZzO fJtesHES IS o dats
22,3%

stsiW¥Wdyd jdzls ftesHESCIsSJodztse BBUSdE® E 20
L @2y O tedef dizy @) tsjeds J6 Iz fls d def te i) tis®@ did (@A ldstg7). dzO
R dzls § tc OF QY15 dp@G @d o tz® iy § s ? figflsla) Is d frylsdf@ng @M dztsf Is
¢ OL Hjlzj WHOEZ[ s © f d ) dztsdz®@ {f et Gezd s MtsB d dzf

dststolsgo gMOHMEd 456 (2, 6/ 3@Adzir ZLdzR@ PO dES2 |, &
CsiWdyd jdels fesHEZSCIsdo dzse BtSEtstej O E tHddsME
mMOHKLOde (2, 41)

1 s i<@ibojdzj destedsi ¢t LidsQ@ua yds f{hdg@sh o
CsjWdyd -  j dals ftocsHEZCIsdo dets @) tstcEEfD,&)c ] * PO B d Mo
CsjWduyd jdzls ftesHECBJE&ADRO e3O¢ tstc ] ‘c@®8)s  dzd MmJ
dtcjHT O ckMisddzO Mibeaj “jJ MBOT ddzO Cts5j®Jdyd "  j dak
ZO 9 j<0O cEkMmsddd LO 29, 6 %.

tOfMigztsLQ sz f tede @dglzH st to d dzjdz@Rjud®  dzts jIx OF
CsjWduyd j dalsO f totsH z(f<B0po st H FE sl otegst OB s5C tstej ¢
zO ] <OBIsds O Iz (¥,88) 3 teByddd< 25,2%00 tsH dat€ fiplizlid® dz
o 0tcd Odzskz ftodrtcOdzi OL Slstd
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HdMj tlsOyd ©

| ZOHOdC O | .

slszf Ot

vO®kg. stjWdyd  jdls §esHkESIsdompsEs I (G s
CEHddZOEBO dMifdlsde O°F 0 & L O9 ¢ By HuEdEdsR IS d y O C
d ftedrtcOdz OL kg
( X ° X
RLOBSIK 9 0Otd  ( n
stsjWdyd jdzls ftesHESCIsd o dats
2012. 2013. 2014. X
1 Bfdz0 144
2,551° 0,035B | 2,866° 0,035A | 2,500° 0,039B | 264
| so tsm@48Mm| 36 | 2,487° 0,062b 2,642° 0,042c | 2,366° 0,085b | 2:50
. 1 s sM@seMm| 36 | 2669° 0,066a | 3,254° 0,066a | 2,621° 0,072a | 285
u Stels (
[ ZdzO0e OV 36 | 2642° 0,08a 2,886° 0,046b | 2,441° 0,072b | 266
mOH tOdz 36 | 2406° 0,058b | 2,681° 0,069c | 2,575° 0,093a | 255
350 48 | 2,862° 0,054a | 3,040° 0,073a | 2,824° 0,053a | 291
1 kmisd
mjlse| 450 48 | 2,583° 0,046b | 2,835° 0,051b | 2,540° 0,056b | 2:65
(L tan30
550 48 | 2,209° 0,039¢c 2,723° 0,045¢ 2,138° 0,051c | 236
0 36 | 2,261° 0,049d | 2,651° 0,067d | 2,230° 0,055d | 238
p r EL 0 30 36 | 2,482° 0,059¢ 2,784° 0,055¢ 2,389° 0,06 | 255
tcd n to
(kg N ha?) 60 36 | 2,636° 0,060b | 2,919° 0,063b | 2,586° 0,074b | 271
920 36 | 2,827° 0,074a | 3,110° 0,079a | 2,797° 0,083a | 291
O dZOddL O o Oted * Odzfj
A *% *% * %
J * % *% *%
J *% * % *%
q) nl ns *% *%
¢ rl ns ns ns
1Al ns xx ns
¢ r1nl ns ns ns
o7 Mistelsi@; z fiylsifjdeijlf td - tcOQdz0 OL slstsd3
¢ dzOdzdL O »nBHded Ogiziny dzO HO sgetis L 20 YO " GHa FdzGs jdifle = lzdz@pOh; O dz
dzd o 5%. 9 9

Duncarnls j fetldc j H 6 j H dzts s d
SL dzOyd dzj

LO ctH(ds

5L dz0y fnded redtdnisidfidss fiplsj dzd ¢ d ¢

s CodsdzOB0 dhisdd &OkpBEdss sd dzaj ©OL dzdS k"

stsjWwduyd  jUdsd of dztset B 5C Stcj ¢ O ) HzODOIzE Mef tsH o dzd

B Kls 6 2 Mis d dijc dipjeledg) dPicEls sz Mz Mkl

zO0 kMmdse | {§ o jffokn | ¢EddziEfds o) @k Msts'ls] |

fso j <tOskD) Blsk § B e Qlipff s° d dzj
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s ddlz £ s&ies s onEtse j ( QiphbPLddtcOd® &z fls
OL fs)qEaY) .

RL &34 ' & Mit) af s Sisdefipliz Is o to'L fz@) @O datl] Cf tetsfj U dets d3
CedWdyd jdbskz §tesHlzClsd agfuss sds O t=a@4s @andihyd d3
MOH €IB&Y 1 O v j )¢ dzts dfftstdrpdsH ZCaibedto Saitetj 5 C O L' Gt Is O
1 BotsmMOHMEd 406 @A (BGIs2h )| so smMOHMEd 448 (2, 64) .

l Ol ZMisd dzi M Hgnids@ed@Dny OF wigsy $HH 2§ Hztf o dzts G
BsC std<0,8), ftod Uj Bz MbtsheEd s dafies ® -
CkzMmisddo Mmjls jj). 16w tcANflyz j &3 clztijisiddiajd * hgels o §
ftosHZC Isd o datssm O tndstE @f tizfizp@R WL dz@s< G EZmB,gided H S
ZBOB - ckfisddd Mmjlkej. wattlj 1 o SffifdsidpSddd ddj5 6
CojWdyd jdbs ftesHEZzCIsdo detse B S5C sdBj 4G 0 @zOT 515M
L oda®, ME@sso sMOH i€ of | 4ighiSijlez | dztsEXH0 dz0 o dz6 0
m2 ks dipgds o O d dgd dzgzO YO Odz ElsdyO® dz0 Stsj%¥dyd"
BsCtstej ¢ O fstlsj | kzdzOe Oy.

550 m3cdzO/

*Duncarils j s j H detsflsd L dzOyj daj dMmisdds 3Odzd & plg@3 o d 3O dzj toC

| cOW dIbsdza toj H S § otcjHdesMmisd St jWdyd jdzsO ftotst
iy ftod wOLdduydlsddz 9 0td Odals OBO 6 kzMmlisddzj f
brt)

sbfeslds klsduyo k ©OMskafkL @k Bfstsdc dgle Is o | |
L &ZOYO* dzs@ el fiftsg W qyd“ j dzs O § tetsH PO § e B 5C &
Wi Bz Mk (e j<0Odzsj toibsls o L as@iOd * aRiEdHeE s ) j s o j
(qddzsj 6OC yd* OF fetizdiiste QR M@ UseIPH dES s deL Do d Mdets ©H
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d ckfmisddd Miboaj, (eOale$dedsyc sk lpEzdE
f tod d3j dats o5 H dzEDjL otss<O)f tc d FILO) gzt dzls tc ts dzdzO b OdeR] t& @digs O
OL BB JdE@dBOS &£ ostcjHdesMls SiWdyd . dedadsld ff @BsH Iz
17, 4% £k @z OdMED o jSstkguddesds OL O £ 6
stdWwdyd jdls §tetsH z ] edsiS as * B twWarhstdd dip) I4e0Qifn Is |
o OCd 3 f BiasjiGIOdyafted te®ffgd i3 d L d3j ' BOkgh®'ted * O dzls |
o Otcd  Oddgha'BOSEO E .4 &cfRHcPded M ldcodg® M4 5 0

dZO  OHEL OAbksisf to d Af tsdsded to SIS dg® PEZOdets s j <O j G5
ftotsH G Isd o dzsic O fg ISIE @ jEiPOBRARO] § s ROUBKOJD X d&z0

9 Oted f &SH Iz Cels 5€ deBlzj dz@° 9 j <t .ckfmisdded fjlse j

7 90 kg N/ha
60 kg N/ha

30 kg N/ha

350 mZQd‘ziO/ 0 kg N/ha

50 micdzO/
550 micdzO/

*Duncarils j fijtsy desflsd L zOYj dzaj dMmisdds dsOdzd o5 (fpdBd) d BO dzj tOL
L EOY daesdz vtejHS j otejHdsmsd Stj%dyd fFdso &
¢ k& flsEfigPisthtcd tOL zdyudlsdds o Otd  OdsOBO § tod R tcOdz
(dazgls j ©OTIYd " © o

ssjWdyd jdis fesHESIsde dzsc * f HAOH®PEBcDs20 1 4
. tsH difd i faPlsid ©O6 gdsfaizls | cafsls z ) ishyfidsgp<d,0]).

1dLOodMmdets tH czthdsA ted) dzifm sUastgls sfIs o sMOH ME d
(2,62) d 58nN0HEEID L QDN O jkts ) C dzts difsthtisH 28 d o dzts
BtsC tshtdzj ‘sH dzsiz dz0 Ml | setsMOuUMSd 448 (2, 37

1 80 <0° jd3 MilsdaQ WA riEtc dfjtctsfnj y dast i s HEZ € Isd o
(p<0,06), fYtod Ud Bz dfydEstels] OO Odzy (Jdzlsj tOC yd"’
Milbej) (@O dSLs dliifdezOtse jGtclf tsHEZf EdBdE B ¢
20 B8eLzmE@sd.1 0 9 <d MKBOTj 4 CsiVWdyd JjdsoO { el
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‘Elsoto'kzp @ d  OdzB dagn®misdide lsded ¥ j L Oz 3K de®¥dnkz  dzO
9 0tcd  Odzlskz dzO° ROwjO @it alfjizg Ol ezjiyls d dzj fj lso j
L 20y 0 dets i OH P LHdZjWIfdpddzgjcdzlse ¢ stej © © Mstelsd
[Z 20 BBlsEo SMOHMS d 4 &OUD BB HEBGEA BOESsaES

MPEs fs0j<0°jd ckmisduggaadyjlsoj BH 450 dzO 550

350 macdzO/
450 macdzO/
550 m3sdzO/

*Duncarils j Mits j Hdztsisd L 2Oy dej dMmisdds 3Odzd ok pig@s e d BO daj teC
| cOWdEsdza to j H O § 8 5 W dzig Off dojfsdalvzr@ Is  otagts dPs B iIsq ts
iy fted wOLd&dudlsddz 9 0td Odzsls OBO 6 kzMmisd dzj f
¢nl)

) 5H kB0 KkB@OO OL 50O CEWdyd todds §tsHEZCId
B 5¢ s tor 2@y @ Odgtp<0,B) s H2,23 dzCL ts dztiztigts o Oted * Odzsd G tedn

OL 515 t@@Bz® Otc d ‘fENZIEED o j < sdg Hftta diids CRedis s O

7141 s BHH?P OCO

l 6sf)j YyOdz BEm? kB gte®E@ H d M ¢ j o Isig QoddsgHas O
dLdtsmds] G005 Ok dtc O t5ice tf Bt jOILd® j Hd ded yd ¢ soteh dd
L ZOY0 O0dz Elsdy0O’ Mk dBEOdd §dHr(@pasGuielyls O, ¢k
(1teddzse 1.11).1 sHsOR OO ficds f) ¢ m@edzj sed ©OF O
RO BR2EL13. (247, 6)z200d0OyQ 3@ FP)0<IR O ddz®H d dz
(2321) (sOB J wPL B9 dMdzets tH cffifldeOidgs lsdPislo g < d d B tots’
Bd? 020§ OO M6 tsls 0448 (8o05M BHM S O dz0° BOS d Ml O
1 4 L Oo d fndzesd fdeid ~idOaty) i @ slss@ Higd dzfsH M BB dzO 450
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Licm®B s BJ? OEPddsd @ GRlc) g 27, 7%, O e j<
dzts to BP5 AzOLNEdz® 2B, sWwdzsflz dzO fte jsm s ) dzidn s @zl 7 ,
5 H dzts frpzO taigC dEpdzistol fij siyfjdislo g d m @A dEd s 3 dzd * j o BOdzs L
Elsdy0O® dzGs 99j0 taxfiia<s jdz

Jtes’ BEP@C@012. ‘ §on quBd@o Jtips sz By O j
G zMls d dzfp<Oip)ftptgd ~ OQdaJs sd3, §tod yJ Bz Mk Mstelsj to
Bk Hdigas e j < Odzjf @Atz Otcd cldyds@B@E] Mmjlsej ( ddzlsy
Mstels O 7 ¢k #ksdEe omPlEedibsh s d

RL B3ifjoldffffY d Is d Sn@®de s )iz fiyls = dBDARIO O dgta] Cff te s j y dzts d3
Bies' Z Bd? OC0O 65 ° j HiLdedjigis f ¢ o 1tcfs of €A O H g o4 5 6
m O HiA63@9,9) p<0,05)1 J L Oo dMmdzs ©H d keifls oRidsjdigts 8 j < d
Btots® B QC @ BOEO Mtels @ 330, M) QB iy &I BAFJOSC O
“j kbot' jd StH | Ml kzdOeOy (312, 3).

copTa X rycTuHa x npuxpaHa N

4]
o
=]

'
o
S

T T

o
=]
S

—
P —
—

L]
e [ | I 11 I 7.7 |
© ’/Xl 7y //}} T-lfl
X / F :
@ 30} / 1 [ I5 /4
s T// T/(/ 7
O Al Y i };}
© a0 | ;fd : i { } Jid : 74 1
oy / o /
(o] L I]/ /," /g -
4 /i L% L/ —i=copra
250 -lﬁ] 1 th L }W/ ] I ey 1
it ol 11 W = -copTa
1 1 2
200 L— . 1 . . . 2 " . . 2 | =1 copra
ryctuHa: 2 ) ryctuHa: 2 ryctuHa: 2 ryctuHa: 2 3
3 3 3 3 = copra
npuxpaHa N:1 npuxpaHa N:2 npuxpaHa N:3 npuxpaHa N:4 4

*HisteSIQ:solsMOH MEdsad§OH B |z dz® 6 OMCEBH 140 dz
1 2fmls d dzO i1 8pPuste gz 2 iM50L te dz® 3inB50L tc dz® m
[ 5L O OL sls0 iz0kdha'2d BOdgbd’; 37 0kg ha'; 47 90kg ha™.

L COW dBsdatej HS ] otjHdcmBistld' O] i Of ®J ©OL
pOtcd OdZsOBO ckMmisddsj Mmjlej d GdhtOd OL Lk
dRinl)
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159 j <O jd&B Glkilsddzj Offilsjjls o ff tc sLippQEAL Midsts 6 © B
(p<0,®). [ yd $doe Odets, &ZO" 9 j<d Bt Bd? OC0O " j BE
L dz2O YO dzs RZOB2PB R, MO O SHBOT d 0 &30S 5° ¢ kMmisd

1 sH EZbdpiilszkdr HEBSLO EL €lsEzlstetsdde@ FusOtlzd ° O
ftodntcOdzj JOL ISGHSHFFOUPEZOZE o j < i’ B 6isH daEiplj O €20
o Otcd ‘fibalsdslsty o - e.Pps g s dfdgo s e sHddzd dMmf dlsdoe OF
{c5COLOdz wOLdkdydlskz tj0o0syd oz sz k& fditsadjn tc ® tzd
9 O0tcd " OdalsOBO ckMmisddzj Mjlej ( JiitsgOQARF  @L thsstsd
(p<0,(®). (WJjSCOk o} ddzls j e OC yd  j &ZzO0 90ttdtcOC j
“jHdddyd fseotehddsy ‘J fttdSOLOdz dzO ctOW dS tsdalz

10tes’ Bdi’@C @RO018chE dapPpy O dixf Hijeddyd My dlsde O
WOCHKtsted dzls j tOC H @ @ s dfdzdfs @ dsleqgifc OF tshtetistdd ~ tc O dzO
OL fs lpsa9l).

RL a3 odE ffnf d Isfdda ©@iplz Is o to'L fz@ @O datl] Cf tetsfj W dats d3
Btes' &z Bd? OCO 5 ° JHddAy offjt<edi sgdig) dyd@simis’GQ $0Ch )
1 5o sMOHME d 4C@ISEcPsE zORIDY) J mMed)dd daz&d B3O
Mstels® | sotsMOHMSd 456 (232, 7).

1] 8H k@O | R jdj dstdhj LOJfOy0 Mmj It d
Bles' O Bd? O0CO ¢t “(§<6,ehded Wde d §f migitelfed diglz Msels j
cj OctsoOdzj (ddasjwOCyYyd 0 MO 7 ckmMisddzO M Ise
ZO o j<d BwB | BqBO&ZO @O 9 j<0O ckMmsddzd (312, 0
(2469 , O d2O" BO® d 2O dzd ¥ s teliz i Is\d EEOE[MQ HefgiFPO o O 18 4 L
fsCOLOdzy Ld&OYO des o j<d Bttt Bd” OC0O B ° jHCI
1 BosMOHMEd 4 &6 dg@ Mz tccbighxidhgjddsio j . v M H B ¢
Mikeoj MbtlsO® |1 totMOHMSd 448 ° jn’l BOKzES i ZZzOZO
e j ofstEszjccdzjHlz. 1 6H EldyO jd ddisj sOCyd "  j
Bd?0C0O 5 “juHdddyd ftoethddzg o0ttdtd® & ddzlsj
2O BOS 5° GkMmisddzd Hts 332, 3, Mtk | SosMOHMSd
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350
300
250
200
150
100

50

- 550 masd
/450 m2dz@

/350 masdzO/

14 448
1

*Duncarils j:fijts j H dzsflsd L dgO ey dgi MBq KO dzj K POACE E fj L
L EOW dOsdatejHS ] otojHndsmBissled 0 g OF ©®J LOL
p0ttd OdElsOBO cbkmisddy Mmjlkej k 2013. csuddd (d

270
260
250
240
230
220
210

*Duncarils j fits j Hdetsisd L dzOyYj dzej dMmisdd3 BOdzd d pfg@s o d BO dzj teC
L OW dDSdatejHS j] ot H dsmBEstelsd  Ojcwizdf@d d d
p0td OdkZsORBO fteditOdzj OLBILBE &z 2013. cEHJd

1JLOadMmdes sH Mtstelsj d ckMmsdds Mo j,
d B3Ot L dzOyO* dzts dpd<(dl 8etthts ‘Iz Es’d@Bi® dzO0 fej o Oto
ftodrtcOdatsdz, { tedOnddsiz] itz thdsBEsq © GudzjfCe(dif@eddd -
OL 5)s(tsdp O d € SAhEs 2<00 .OL 5lsdz0 fted R teOdz® dzd *
ftesij UOdz Bt tesd® QC® sMOHMSd 448, | tSotmOHMS
“d MbtklsO mMOHKOd L dzOy0 ' dey Hidsa]jydO of @sdz@s " edtelrg ©  feX

fs0j<0¢ jB dzdosO OLBO E ftodrtOdd, hdd o,
dz0 kgt

¢ ts dzle

6«
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Iets BdPP@S @014.  BHfigded L dzOYyO dedd3s kZlsdyo“ j
CkMmisddsd Mmilsej, YGtod Y Bz difzh s tefistye jteO ddgd ueflsfisls
fd Sodidzls § 6 OC W Iz s Tf z@t=@QLY6 & PEB) dzO

RMY disdeo Odzj Mistelsj dzczidzB P & 4 dizPejiBDQfitzipd ¢
fesedzink fshi ydse ¢t Poadh @dp, {isHd gs dedcls |
MOHtQ@ds d BOd&ZO L deQayO * daw?HEXTE dets iz dz0 Mo j tsilsOc
s G dzJpROAD).

/550 m2cdz
450 m2cdzO

350 macdzO/

mOH tsOrdﬁz &0 o Oluu

*Duncarils j fits j H detsflsd L dzOyj daj dMmisddz 30Odzd & pflg@3 o d 3O dzj toC
L OW qRlsdatejHS | otejHdoMEsBldE O g0 OFf©®d tOL
9 0tcd OdelsOBO ckMmlsddzj Mjlseaj k& 2014. esudded ( d

4O (tOMistsd Mjlke jdzj dsttdkj fteddki<kz'j Mj
(p<0,8), fYtod UJ Bz Mz Md®RR] Od ddy Gy dejcfpstels
Miloj) (cOWdStd 21). 1JjLOsdMmdts tH Mtstlj,
@ZO 9 j<t° cekfmisdde Mmjlej (371,21). st Bd?S
Gkmlsddz® Mmjlkeaj Bt j dedqd L O 7N 26FDEZP 6 stcls
L ZOYO‘ dzs RO Bt i dZBiE OHRO ©hisOdzj daPf fFPIs dss O dz
ckmisdded Mmjlsoj. vV MjHSts ckMmisddd Mmjlej
1 BoasMOHMSd 456 (309,8) Mk dMmtheE e dzs igad y&O oz
fMstels] MOH©GOd ®Q 76300, 3f) r zua®] dMfdlsde Odzj Miste
eOL dzdSj bk ftetsfy uxzsdgd Bogjs< 7' BAP PEddzd fj lso j ,
MOHKEOdZ dBOEZO dO° B3OS d (345, 3), mOBEEB)KISO | kzdOs
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[ ¢ Isstem

(SN0)

HdMj tlsOyd ©

| ZOHOdC O | .

slszf Ot

v OB BdzOJ tots OMBROEd H D BEFEjdaEEO 5 csHdBBOBO oMY
Elsdy0° © t©OL ddydlsdn

LOoadMmdesMmisd tsH

o Otd * Odzls d

X ° X
RLOtStE o 0Oted| n .
Jtets° em®? OC O
2012. 2013. 2014. X
] BH d dzO 144 S = S
323,0° 4,802A | 247,64° 4,617C | 305,67° 4,5978 | 292.1
| 5o 5T @48H 36 | 339,92° 9,610a | 266,39  7,858a | 310,61° 10,708a | 39064
. | 50 5 @S6H| 36 319,94° 9,654b | 232,72° 9,164d | 309,36° 8,370a | 287:34
45t
[ 2dzOo Of 36 | 312,28° 9,458c | 249,39° 8,453b | 311,69° 10,164a | 291,12
mOH 6 Od 36 | 319,94° 10,20b | 242,06° 10,670c | 291,000 7,000b | 28433
LM 30 48 | 253,17° 2,152c | 184,04° 2,949c | 245,21° 2,085c | 22747
M lse 450 48 | 323,79° 1,099b | 246,92° 2,226b | 300,58° 2,863p | 29043
L tcmﬁ@
( 550 48 | 392,29° 1,960a | 311,96 2,618a | 371,21° 3,255a | 39849
0 36 | 327,33° 10,16@ | 242,00° 8,858c | 304,97° 9,129ns | 29143
rsLo 30 36 | 320,36° 10,28Db | 247,8° 9,179ab | 304,89° 9,021ns | 30489
ftsd o to
(kg N hat) 60 36 | 322,81° 9,317b | 249,17° 9,613a | 307,81° 9,629ns | 293:26
90 36 | 321,83° 9,713b | 251,50° 9,586a | 305,00° 9,364ns | 29278
0 ZOdkdL O o Otd "  Odj
A *% *%k *%
1 *% *k *x
] * *% ns
¢ ay| ns *% *%
¢ -l ns ** ns
1al ns ns ns
¢ nl Al * ns ns
= T = . -
I s telsi@; z ils d dzO 8pPOdd OL tslsts
*¢ dzOdzd L © »onBidd OflzMmy dzOH Ols gefgls L 820 O9 B FdzGs jdgdse &€ dzOY O Odz
dzZdeotskz. 99 %

*Duncarils j fgtldc j H 6 j H detsls d

sL dzOyd dzj

LO dtsHddzj

i CodsdOB0 dhisdd &GOkdd i dss sd dzj
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[sCsteM O HdMjtelsOoyd O | ZOHOBS O [ . ulkf Ot
721tcsHiZzCIsdo dzy tMise d dzj

7211 € 'zOMmE's O

J ' ZOMmS P s Is s el § i @Ed s de 0dk@®y 0 dzis
90Ot f§tsH BEiIsdyoO | d3 MOl ¢ skAsb ] dad - tigQniegsp O d
OL siqEsaPl) § tod dzsc s A PAEOR) toisfj YOdz B tits * kz CBzdf?dBCAO
fitedsHbkzeo @MOA Isige § Mstelsd, RN dEfHdée j 7 §5 Has,
10° BB zOfiMs’d @ dMiEs29#z3. EsHddd (700, 5), L dz
esHdded (755,5), O dzO' 9 j<dl). 2024 dz@fsmsd@izd (
fsj Hdded yd §'shddifSaglsO | o tsTRHHMC o Lk figfsts(O
CdHdddyd fitsels) dupE Oz dzO0° dzd 378,34 ¢ | kOfJE © J
ClzMmisddeld Mjsls ey Of tasdsIPis® dzE Py Ot € zO sty ©° § H d dzd y d
fsoteh fugj C d,aOEZEKOB CEHOMBD G BOEZO dO' BOT O ¢kl
(753,00 JSesOfifit® O jHdded ylf GEésydedze Mj S ) sBdE 50 1
9j<d LOZ@BMWFEMI@EE3. O (stOmMsERfwEL @OG] slis
ftetsf U dzOEBRC@ fifds | 6 128 s zlomss @t d fOUAqc Odzj OL Slsts¢
Hits 81894QtOd " Odzlsd MO Cle®@® lfid-fet@dz H sL 5d3

10 BH&OM®mSL® 2012. 0O @ikl Is 156 teds & M ls d dz0
i lsdffedd te ©dzp<@AL)s 5O j RIS PBOC yd " M&d JwjClsd ftee
dzd o 5O JdEPEAzOUdR s d YD o O a&P® shsedsds S OLEZ° j
dzj LOodfdets Hj dzso OF j . dMf dlsdo Odzdn W OSIststc®

ustels O MPHEODBOYBGOHE BEBSHEN(T 54, 7) k HdsML
Modtokze | 1§ totsk Yoo Palz] d3 Mas@ifistgfd OBBREO dg Ot d ° O dzls O BO
CkzMmisddsy Mistsofnd Bsy] FdfdmOlsd ¢ Jjdts’ MHBO®Jd
] o5 j Y ozl t@isty o sMOH g Y d 205 6(§38,8),C Otsj L Z dzls Ols
Cjdzse OBk jfF fifsHEZzSIsdo dzsE BSC S S O.

1 59 j<0¢ jdB ckMmisddey Mjlbej L dEOdn@®MEASO tcOfls j
p. ®). 010" BOS OfpfES® Hd dzed yd Ghsotelsgdgtz] jdz dzO o Otc
2O BOS j ceckfisddzj (711,3), L&ZOYO dets oj<d dzO
d® o z®@do Otcd " Odzlsd dzO o j<j ckMmisddej Mjlkeaj (879

LsdyO® (o fOdy @aiglydij stoj dzh L &zOYO* dzts @
CdzOfME o G)do. i3 ' Us dyjolsfs® d@ tc O dzj ®MEBsAfL d3d ' 2 Istej Is¢
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[5CkseMSO HdfMjeksoyd O ] ZOHOdC O [. ulkf Ot

30kghald Istsj Is 3Ggha’ G QA6 tc d - 1Ofad Oo d dzs BH Ml j
Milsej, dz@ deQjintsip Ortetstc’' j dz dBlkg Q@ UstdO@ks  § @ O dzd
(894,5). | OzOPEjafOdeges? j dz dzO ¢ Bezisic ts fztzts 7 tt ® @&js d
OL fs 678038).

U OB P@®E ZOMPdBGclsd HY BEFdjdasE0 5 GHJdZOBO oMY
LOoadMmdesmisd tsH EIsdyO 0 ttOL &zdydlsdr o 0ted " Odzlsd

‘ X ° X
RLOStE 9 0Oted n .
) o8 zO fmts%e O
2012. 2013. 2014. X
1 BHJ dzO 144
o o o 755.6
810,98° 10,570A | 700,45° 12,189C | 75550 C 10,2108 ’
| 5o 5 @48f| 36 | 82334° 19160a | 699,33° 18,341b | 7465 21,6180 | °0:°
. | 5o tsM@%6M| 36 | 8383 © 18.457a | 746,5  24,790a | 799,200 20,966a | 'O+
4 ste
[z dzOo OV 36 | 8275 ° 26,08la | 719,77° 26,6350 | 742,43° 18,205 | /633
MOHtOdg 36 | 7542 ° 17,714b | 636,46 24,083c | 73360 ° 19,664p | 083
bl 350 48 | 711,2° 14211c | 555,050 11,593 | 692,69° 14,634c | ©°3.0
Mmjlse 450 48 | 842,65 ° 14,6920 | 699,8° 12,331b | 760,02° 14,4600 | 67+
(L trmﬁ)o
550 48 | 8790 ° 16,428a | 847,8° 12,728a | 813,8° 19,278a | °46:8
0 36 | 720,35° 16,680c | 638,2° 24,622d | 670,27° 14,4154 | 6763
rsLo 30 36 | 796,55° 21,966b | 684,8° 24863 | 7225 17,890c | >4
ftod Dt - - -
(kgN ha) 60 36 | 832,577 18,072b | 717,24 ° 24,419 | 780,67 15,9980 | /08
2 36 | 894,44° 16,896a | 762,8 C 19,300a | 848,00° 20468a | 5349
O ZOGdL O o OGd Odj
A *% *% *%
J *% *% *%
J *% *% *%
¢ :J ns *% *%
o nl ns ns ns
1Al ns ns ns
o r1nl ns ns ns
O Mt i@ 2O M jilf dcd - OO dzs® s o3

0 dz0 dzd OO AP dzd  § L ZOFOIsgefils L tzO YO Ot FdzGs jdiplso o bdz@E@h; O dz
ddo sl 99 %

Duncarils j fglts j H 6 j Hezsfisd L O coHdda 5L dzOyjndej refidijlsiddds fpisjddzd € d
SL O daj § t)lsq SszEs@ef@s &) dzso s5d3 daf pB@) ZdS k& M) L ZzOyo d
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[5CkseMSO HdfMjeksoyd O ] ZOHOdC O [. ulkf Ot

) ot ZOMEE® 2013, EoHABGEO @t o OdtOt * j
dmMf dlsdo Odzdr WOCIte® d ddzisfped@)yd j MtelsO - ¢
406G ZOMdets 16 L fidzls O wig@ g defjL, dzO0C wPiPF Biots"
LOBj A&y ddzO MmMtstelsO® | soatsmMOumMmeéd 456 (746, 2), 0]
MOHtOdz " j dd&cOdzO ¢ DM Eztsj HOEQIEEJdY dB WEs'e eh d dzay [
Moj MOk dMfdlsdeOdd Mtlsj. [MsOodk] Mtklj

tcOLdzdC ] k otkatsds Mo ts' Mmls

1000 g
800 &
600 &

a00 1|

200 550 medz
450 mis ko

350 macdzO/

448
mMOH tcOdz

*Duncarils j s j Hdetsisd L dzOyj daj dMmisdds 3Odzd Gp GEEs e d O dzj te!
L COW dRtsdatcj HS | otjHbBsMEsSEE O O OF©®d tOL |
90td OdalsOBO ckfmisddzj Mjlej kE 2013. cHddzd ( d

1JdLOadMmdes sH Mtstelsj d ftedrteOdzgj OL slstsdy, {t
BlcB dzOMtgjo tzlsotc!j fth' eoz@®lsg dzd (847, 1), L dzOyo ds
Ltedad (6992) , O dz0° BO°d Bk dO ddyt’ ckfmisddd ]
dBOdZO L dzOy O  6ztO ffee) @ ° JjeHtafdzd yd ¢ soteh ddzgi E tsH
dmfdisdo Odzj Mtstelsy [k dzO" d3UsAizd e Urfrdstaflsddd  disfifiio 4. ts
L dzZOYyO  dzj ©OLd&dCj. uwbkftslsdasiol lnfldddd O ls 6
Mz dmyfs? ddj L ¢0v@&Edadfec gz ddzd yd §tsoteh ddzj,
| sosMOHMSd 448 (711,7) d EaOEOo ddaqd9, 1) .
fsotehddzj k o Oted  Odzls dd fifitay *HjdgOMdslicfls I©J dzjts o fis i©s jn ¢
(761,1), O dO° BO°d MO mMOHEOd (624, 92) .
(904, 4) Mk dd&Odj S wEdusOO tzss fipkj <df0 Bfptstsls | 1 So s
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[6CsEMSCO HdMjlsOoyd: O | ZOHOE O [ . ulskzf Ot

(808, 3) (HIOMOHBODD j <ts° ckfmisddzd Mmjlsoj ( ddzalsjte
Milkej) (cwOWdStd 22) .
40 Mo OCdd § SoQLEEQ d afdimisi@s Odkge ScAfiptg o ©
fs "JHdddyd Yesig] gogphise®icd O0ddJ aiadt 5
OL tids @ Bt O 197j4& dl s H dz2B M & 5 dils ts e gagCids Odzj OL slstsd
I ZOM®S R 2014. ° &6 d dsdeO y OF Istaff q3d) sjeds | |
G lzMmisd dedf tefifj- W@Odzid 6 dgls § O CMPFE & fls d dz@<0i9).1s o §
1dLQ@esfiisH ckMmisfideg m Qdzp ) Os@ shtse sMOHMS d 4
sfls o OLcdf@E | dztf CrlOufs® O° j H d dad y (7992)5ze P HdddRiM z  dzO
sMisOdi dJdnyY dlsde Uugtistse sIB)OH i@aBdgH 418 Zdz00 Oy (742
MOH BB AA] * j] Bddzs L dzOY O dzd R tEQECHE@® £ f tetsfyj Yy«

900

800

700

600

550 m2sdz0/
450 masdzO/

350 m2cdzO/

500

456
MOH te O dz

*Duncarils j:Mlic j Hdztsisd L dzOyj daj dMmisdds 3Odzd Gp G)EEs e d O dzj te!
L O dBsdatejHS j o te jShilgdimdifselsd O yi30 ftod ©LOL
o®d Odzls OBO ¢ Iz fylsedtwtmjd dipfi Is(o jd dals j2t0AC4yd “ © ¢ 7 1)

189 <0 jds ckMmisddzay Mibkej L dZOOMEA0 ttOMmisj
dHd dHaydh dfdzd , fted ud Bz MEz Mt ©OLdadudlst t
GmMisddO fMjilkej) (cwOWdStsd 23). 1 sHuzE&isoyd®d " | d3
s " jHddzdyd fsetthddsgy 4 o0ttdttOB [k dJdzsj teo Oc
813,8 k£ d&O'9j<t’ Mo@Mdgdd sinjs0jd @l j dzj
1 soatsMOHMEd 448 d [ k2dzOo Oy ¢ &z@QHOO dztg H  tzg & O
fsothddsaj, HBEC MtstekO 1 SetsMOHNMSd 456 §sC0OLE
Gkmisddzj Mmjlej wwmf 31589 jdz004j5 06 b fiplsizPdzjy O jOst® |  dzd
Esdy0° d&z0 § GhE@)finmfd@csEs MmO o0 dz.
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1 59 ) <O0dzQY to@fLrttfsiiFDI tz ] gzgH L dzOYyO ' dese tOMIs O {f t
C dzOfmts’df @ j Is jOxsdats Mo dn  d MY dis0@)Odad © iy EltackfQffip tieotsO
fs " JjHddzd yd pidue tedz@ ddftiizlsots g dsO @ricls] noe O dz
(670,3),L Olsdf@3 Is el ta' 0L A9 d Istcj Is GikgHa'Cn s ls O
(7807),0dz0 “ 9 j <d dAPOOkdhp IOz Asds® [z (§4& 1.0 tc O dzd

7221 3y d &0 ¢ &zOMmOo

ltosmMPuwdey @ &&zOMAs s sH Y tgdfisdifglstc Oy  9jO° O
L dzO Y @O telzfste O dzO 2 Gsie tafs 0k iz sin s o Wffjsidsds |
ftod n tc O dalz (p<O,0)s(Is 8 BAzis G ls A RBO) wshj ydzO HEYH dzO § dzC
Bdd&zO dzO° &30 O 2 cm)3,. LEABAIUQLZ]dzisE GoHj2keBYcr), 20 1 2 .
@ZO° 9 j<O E 28Wdm (sOBH@G]j 1 Oo dMmdets ©H & kzMlsddzj
f tod - tdglsddB3 BOC 2 H Iz if P W@d@is@ dz0o Ovm) (6, 97
MOH 6 Odem)( 160 93] RGO | So sMOMSA &S 60 j(<Tkz 0BGl
150 5MOH MEAPcMU U B @ fis ¢ Iz i) lsfdtals 2 Lijgj @R @ s s j < OF j
HSL O OLtslIsO Ef iy tgdzd H BPdpa] dz@ dApRdg@FED B3O 5°
G zMmlsd dzde dfigigOs 09j j < Oz L BH BEMET %dzO dZDtse j &is d § @M dsd
OL tsls d&jic Q di)’ dyOf Iz i QazO M @ M i §° I EaBls ® &5 Grtizd O BOjdzls
ftcd mtcOdzj (6,cnElf OGN GOLRRL slsO 2 f BekEhaddz tsH
f 59 j § @tzGrH opSdlzO M O LEO wlHSdztSife dzO € s dzls te s dziz

[y ddz0 B z@0®®2 . * § tzd g @ kB dz0 O 1 Misksdy O § o3
ckfmisddzy Mmjlsed dY 6 ¢d pPEa) (45 O ©]).z6 dzf

10 9j<k HEY®OkEmof @& lsddzj (GIELPdf Bl d3C
dZOdzhtstels © | tso s@@,80eM).q P 439% ) EldezO'nddL 3 tcj dzO € tsH
Mstels] 1 5o sMOKMS df 485d6dzQ 6°, j4 3L dz0 y Of) aligsh) lsd@@r jO Iz
d My dls dnes@@gD.6). RL B ' 2 sShMisOdkdr Mowlsd & tedjH
tc OL dzdf SS@ ddff teitizfj 1 17 o jiddzO O .

I1stcOMmls ¢z Mis dalrjy ® i@ g o YazOM@®,05 10 9j<0
Hiz) o dz0 © § dz@fis® tz0 ] dgO° & & Iz My lsaiped sidjds® j ‘cni( 7L, @ 90 , -
9j<0 tH ftshmjydz HEZYddzj € oz@pd, sk dze s d dzd 0
053cmkz sHdzsflkz dz0 ckfmbddzz sSH 550 L tcdzO
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[6CtsteMS O HdMjtesOyd O | ZOHOdS O [. wlbkzf Ot
v OB JIXOr 2y d dzO (Eniz@fte@ Is d H oCHAdsGH gB G f 5 6 SH d dzO 30O
dmMfdlsdoa O 0 E LOsdmdesmisd ©H Elsdyo0° 0 tOL dzd v
ftedrtcOdzy OL SIssd3
RLOtBSIE 9 0td" n X° X
[ 2y JSda0(dm)
2012. 2013. 2014. )?
] BH d dzO 144 — — -
6, 80528l | 6, 3DP796I | 8, 1 ®O96A | 7,13
| o tsM@4si 36 | 7, 2 D302 | 6, 9 D494 | 8, 1 @964 | 746
sl | o tsM@sef 36 | 6, 4 DP7IN | 6, 3 DA | 8, 3 DALGAN | 703
[ Zdz0o O 36 | 6, 7 ®PLON | 6, 2 ®A54N | 7, 9 DO77N | 697
mOHEOd 36 | 6, 90986 | 6, 0DA6G3N | 7, 9 A28t | 598
Lk d 350 48 | 7, 0 DBY6A | 6, 8 DA33AN | 8, 3 HA0SN | 7,42
fjlse 450 48 | 6, 8 DB75IN | 6, 4 HA3GWN | 8, 1 0,064 | 7,13
(L tenigo 550 48 | 6, 5@0P84N | 5, 9 ®A8N | 7, 8 DVIIN | 6,77
0 36| 6, 400700 | 5, 317N | 7, 5 0,088dN | 6,47
r ‘Si o 30 36| 6, 6 DO76IN | 6, 2 DI0ON | 7, 9 DBEIN | 6,95
g(gquh;)m 60 36 | 7, 0 DALIN | 6, 7 ®A40HN | 8, 2 DOI2N | 7,34
90 36| 7,236 aN{ 7, 12091&l| 8, 6 D,0974 | 7,66
O dzOdzdL O 9 Oted * Odzfnj
A . . .
| - . .
] - . .
Oy ns *x ns
o=l ns ns ns
1Al ns ** ns
¢rinl ns ns ns
dbimMsteki@emisddd Milkeoj; 1 ftdntcOdO

b dzO dzd .JOO defpjs dzd *

dzd o s 2.
Duncarnls j fatldc j H o j H dztsyls d
sL dzOyd dzj

1 SH
d dzls j tctoHO dfimdk® € ts dzls to ts dzdzts d3
HSL 5d3 O LdeIsEDradd3] ' 2

LdZOYyoO dzgj w®©OLd&JSJ &

99 %

L dz® § O Is gzfiy is

LO ¢BHJdsj

e dn

L 20y O ' Ot FdzGs jdiEplso 9 zdzCnpGh; O dz

30kgha'OL slsOcmj 6 6 Btcj lsk@azOL OO 6 B

L 2Oy fode refidisdoes frpisjdezd € d
s CodsdzOk0 dhlsdd GOdhdi)dss sd daj
s df ye@ Rjte@digls s 3 ff etsf)j U dzO joHCodddddAzO ¢ dzO fiy
snez@s diialgizls Atz | fiRGl  dzO
stej IsBOdZO § tod 7 O dzj

fpe®G®)J Wtz d B3H By d3gif@ ¢ 2@ B c
i to o). to O dzg
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23 ddz0 £ &ZBHDOGE s5H g dzPyOd @sd e PzO Of e g d §
dny disde Oded = d ROL @G E] ¢ 2 Mis d GO cfipPidpsllsh J
fted n tc Odz@p<@al)s s 5 3

Jetsfj YdzetsOHAzG G&igzO@MP s o t6' | dgds feBsasMOHMEd 4438
(6,92cm) , O QIEOSAROEIROH teOdem)(.6, B b i3k dirA Hfislsts * Odzj
L 2Oy O dzgj OLddC) B epsOyp)udetshd dgzodd dgf ' & dzGnfip
| 5o 5MOH HBILM4{S ¢ & dzQy27em)

/350 macd
450 macdzG

14 448 456 550 macdzO/
rIZdZOSOIEJT]OHtGOdZ

*Duncarils j fjlic j H detsflsd L dzOyj dai dMmisddz B3Odzd Gp G@Ese d BO dzj to!
| OV dAsdartcj HS | 9 te] H dzts figie)dn sislis 3 f dePe CfL Ry @f Is(d d3
90ted” OdzZsOBO ckINIs.ddagtsHddzd J( &dzlkj tOCyd O ¢ - 1

1o § <@dsoe j dzj el idigidzisyzts t§ figi W opleCdrz (6% 0,B),
fted U Bz Mz Mtstlsj ©OL ddudlsts cizfidaEroo dij  Is(edd
(CteOW AR sdz] 2L Oo d dztse jxHO ytdztoylfjdd®  diaiiddFH RO s
ClkzMmisd ded fremiseQ@ KPP udzO HEY JdzO ¢dzOMO " j§ dt
cefisdded d Bdd&zO ' j dedy O L O 0, 9Qk fiplsffjdig o 5 H dats iy Iz
]l 59 j <0O° j seBENEO] dtj5 In dztf 2@ sz L 6 5 C 15 O Oedfstc d i@y |
HezY ddzj € dzOMO Mstelsd | tOfHOHMNOM] 4 BHGT deilz daPio 1O
dz0 b & @0 dzd H §5 1 t6 d izfzCrtEl] RASZY %6 s ) jgogl dzj € ZOMO Misk
1 8o sMOHMEd 458 tstafls O zniEetdydz L dzOy0O " dets MBOST &2 §
Mo OCdd3® e ed® 5O ckzfisddsj Mmjlse .

l esfj YdzO H ZHECHED X GO fics j dzi L a0 Of Hak@ tOfls
OL 55O Lk (H<B,65hf e Aklid)&d Dt d  fOakside O dzj ) D6 flis ts RGO dzj
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L 2Oy OLdezd Stg k2 Y tcdzj HE ¢ ta@hEREEAGZO lkROdg2

d L d3j tdzQds@izls tc tsdedptisdE@ dzlz H SH Ols dzj ((HBIVEMEP @) 9 PEFls 53
fs0 j <O HEyYddeg m SHhOdzdsas td , 998 @yder’ O ®ids O
ftodrefO2dzlsdd3, ftdrtOdd OLtktsd ‘| ©OLdJydlts
CdzOMO k o Otcd TRl OWPAkE ZBYHYaj - Ptod ZiHB &@OO Mk B g
(GtOW PLinad d dz0 d&zO0“ o jIx j§ iz O gl BE®j &zO H s L dzC
fB] <O ddzj S ZOMO k tsH dityfip? O dzGds @ftdgjoldisO dgf frHGIs k66T
GkMmilsddzd fjlds olsjteq S e PAsfdtgs L etsC 59 OZO L dzO YO * dzts
SHo@sME O 6iiadfn tO4s.q ShdEdsj®tk] ftodntcOdzj OLt
30kgha’ dzO kfta'dzd * j Htsif dz@ oz tediztesj dzd HEZY ddzj $ ZOMO |
ckmisdded Mmjlsoej.

90 kg N/ha
60 kg N/ha

30 kg N/ha

0 kg N/ha

Q/
550 macdzO/

*Duncarils j:fij s j H dzsfls L dzO Ui dizg o @ Jdis HOWJAEPOES) 2 fj L dzOyC
| COW B sdated HE J otej Hdesfigle)d fytdgjlcfddz) * JSwlE@ Of §d 16O
p0td OdZsOBO ftodrRtcOdg OLBGsd & 2013. cHddd

rzy dode z6gpoO 201 4. " ¢ 2O @Pieg cOzO Entsjelszsmiz da
ckmistfgzzotf toddm tc Odzlz (PO O godstSHdJdzd dMistcO) do OF
ddzlstayjdomscd JjWJjSlkd dzO tsBO dzgdotsO dedmkz dd&BOdzd L

[ §' E21s@ ditc O 1L ilfdt€ jizls Asts Hsdzdfiiig® tc O ), ec® M@ ydzts dzO " 9 | <
HEY ddzz QCMafg@GHE G c° JEAdIs © 1 59 ts fif @®HsiPd dz4 5 6 .
HEY dd0 Staoods MOH (BRBYcm)45 § o s O @ L) B 4 428
L dzO Y O ' QizssHY ® (5 fy jHuzdy [ UalzO @ nf@H €TBEZCcm) d 1 2 dz0 e Oy
(7,93cm) (p<0,).
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} 5o j <M)fisje § dzjl dzl2tmRARO © Y216 1§ figH & dptECarz O Hr@O05(
10°9ji<0 HEY Fdz6 tc LzMAPO B3O 5| s i Mdd)b dizfn4sBy dz
Mile] Bidkd@5h MBOT kO fHtetsihj ydzk Ok gaP&kd ¢ zOf
CzmMBifjdlse ] mBRZBE5M 6k 0H datsondric Jdz@MIsgEOF M s d dz
fndlsej

4 O0G ZOMdzts toj LiecpldsClaschidgs) cosii d dzj ffiplotg GO g OF O,
HELA SISO E ftedntcOdzd {LcdsGrizj Auidsiss SzdiOmd,350 90 O
1 0 BOC O HEYdHB € tedgGzls tc ®ddes PrabftcOdzj OL Sl iS¢
(7,57cm). L 9 Oted ‘kQhzab FL OO A R tc O dzd N WO £ qzl2®) OH & j
f 5o j < @dz@lz, 68z dz0 S tsdzlstetsdzkpha' PeEEPRZE® BQ 2 %,
ZO' 9 j<BdR HBLEA OL Glkkeha'lo 1P.8K[IE tc Bdzdzs fisl &O d
o Otcd fAHISHs Oddti OL slsts

7230 tets’ Ltedz® fts C d&zOMfm

10 fshjyod sts® Liedkd (6 CHzowmEsHBOSESC td
dMf disdzOYO" OdMEBHY OJ dzd Octj ¢ sdgsels®, & figdzwasd
fjlso §f todn cOLOS(EG0L) § od dzse 1. 2.6), ) B0B fOYO“ | &
¢ dzd OIS d Bie F igda®o @, 5 pCdOMdzO® O d k& 2013. ¢t
LdzOyO dzs o j<d E, 20,120 @&BHafedd (B 20AWN4. EHJ
1JLOadMmds tH cfadplsdu@Bidsilngde j 2@ o J <d Bl L tsc
§BOEXO MetkO | sosMOHMSH 448 (19,34), O d&O°
150 j <OFGifgds d daj  fizij ¥)eisj tc sifektB@® G, ds0M&, 21 bk &0 OS |
ckmisddd Hi 16, 784kl ddlsdet Lisf YO ) k3d Gbisl§ @ OF O
E fedilO@®d | iz Gdsos L cdzO ,fsn A ®OMB O ¢ sdzlsts
stcj IsBOdzz  H tiis d3Bdzk2 kin@lz0n. Gkt @ d 7 e O dzd

) tefjeuOst L tdO § S dzO ffj kzOmDi L. OtsE tz8 i dzd
dz@n sip Is 6 zfinlg dsde ts d = 00 disidsCs@fsd dfls j teloi§ sy@Ast te d = te O dzO
oL ts lpsagl).

10 0j<d ftosi] yddd st L @ wifzdi T 60 tzjd Odzis)s s o
e j Isted ¢k fjlsidtpf s ffjid@®siQ | co sMOHMCufscb®8 (1
1 5o MOHM d 4B el LtedzQ 1Hs38EOMRL &' &£ dMmy o
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sk shists Odzj L dzOYO* dzj tcOLBlmEE jO b tefdOs dfjtsi € d
sfdd qLdj' & Mselsd [ zOgm@y®E)( 17, 22) d mMOHEOd

vOB jIkO 1t LtedO §t &gl dgosds®d § & OEtse d dzO

My dlsdo0° O bk LOsdmdshisdp OH ' @dRslsfRizs® j tc QL dzd 1
ftoq Rjtc e B ls 53

RLOBSIE ©0Otd | n X
I Liedd 5 ¢ oMk
2012. 2013. 2014. X
1 BH d dzO 144 ~ - -
17, 201@3BN 15, 30@184CN 2 0, 0Q1B4AN 17,53
| sots@4sh 36 | 18, 8GIBEON 17, 0@D7aN 22, 00267al 1934
sl 5o tsM@se6M 36 | 15, 3@1B8cN 13,692N0,167d | 17, 8@2RCN 1563
[ 2dzOe © 36 | 17, 2@261bN 15587N0,207b | 1 9, 9@2B2bKN| 17,60
mOHtOd 36 | 17, 30282bN 15, 1®@285cN 20, 1G31bN 1756
Lk 350 48| 17, 6G281aN 16, 0®@23aN 20, 8 @814 | 18,21
fjlse 450 48 | 17, 4@®5bN 15, 4@2568bN 19, 90,299bK| 17,62
(L oo 550 48| 16, 4@M8cN 14, 6@®IcN 19, 2@3B4cK 16,78
0 36| 16, 3@M™scN 14, 10286cN 18, 8F32icK 16,48
rsto 30 36 | 167 6 10280c | 15, 20A7bN 19, 7@3W7bK 17.26
fkg‘Gthglf 60 36|17, 64257bK 15, 9@a4aN 20, 8@3psaN 1815
90 36 | 18, o@axo0aN 16, 002870N 2 0, 6®3%8aK| 18.24
O dZOdzdL © 9 Oted * Odznj

A . o .

| . o o

] o o .

Uy ns ns ns

Y . * o

1Al ns *x *

o ni1nl ns ns *

I Mtei@EMisd 2O T HEEEEEdDd OL slstd

¢ dzOdzd L O »nBHded Oz dzO@ HO sgatis L 20 YO " GHa FdzGs jdifle = lzdz@pOh; O dz
dzd o skz. 99 %

Duncarils j :fgldc j H o j Heazts IS f sH ddzy tsL dzOyj dzj d fts §f B8°tap) jH dafsdsdf ) dzts
SLdOYjdaj s CdzsdzOBO dMmisdds BOGBEHdzso sd dzj t6OL dzdS Iz°
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) s0Mls ¢k filsid ddf &tz Iso g ¢ HaDE dimd@@sy ® dede dz0 1§ s
C OMEk SwsH Modn MG d 6 HopjOdrl O @i o RBiEGEARO " s
GlzMmisdded Mmdusoefjte j(H'7s 6 7gkMmisdded Mmilse j BffissM] yOdz
O j 1%L 000 koGl MBI jdsloG6%6 2 tH deskz d0 &O* &GOS k
fmd lsed

20

19

18

17

16

15

ey
) g 8
90 kg N/ha
, J . 60 kg N/ha
Ly 448 . 30 kg N/ha
r zdz0 o %%H&Odz 0 kg N/ha

14 456

14

*Duncarils j s § H dzis s d  15L3lz@R@ ks dififis o d 5O dzj ( EEMB)dzd Sk & fj
LEOW BBz H' | otkjHdsMisd BEs O Lwdd fds ¢ oMk
9 0ted ' Odels OBO 1 HEULO dzjc L dsdsdfs df dedzls j 6OC yd - © ¢ =

1l 8o <@ d® OL s5lsOL trCius@facddyfayess O L tedzO § s
C d&zO@w,05) d ks 16, 39 dz0 Codbstoddtsd ktjlskzodz
ZO o j<td® HEL SddQic@d@ yj Bz Mk Mol t©OL dd
(ddels§ O yHY & OO @ IctclOB)d ¢ udp j2 d MY Jfige 0 Odaj
dBOdzj L dOyO dets 9 j<d B ted BHO tediz@Rg lfats O 1€ OB 2 dzO
ftodntdOdmH dets iz dz® 6§ s dzl®tas dzged 6§ » z@dgjBls P s s s d3
1 5o sMOH il d] HABMOHMSd 456 dedfpz L dzOyoO dets f tso
dL i3 ' 2 fooseOn dfkzdsdgj' z Istej<jdtedn wQ@dsp tols s
OL slstsehistelsO mMOHWGOdz dzd " §J L dzOyo dets ftseo j <OdzO B
st <j ¢ IdftdgidisideCoid OL sfiptsidds 2 dz0m Oy ki dz® Qo tc @iz
fco@E®@s O LicdO 5 ¢ d&zOMEk ta  Oiddsts s dodaldsj o) s
ZO 9 j<PLEBO | (efntd@idfyoO j &3 ddzsj 6OSyd  j MmE
OLtlssdz, dO 9 j<d B Licdd 5 ¢dOMz “j dhfts?
MO kéma' OL slsO k ftdntwOdd (15,54), O dO° BOS(
s Wsjd30 dzlz kgh®' @3 Gsls® (15, 02) .

114



[5CkseMSO HdfMjeksoyd O ] ZOHOdC O [. ulkf Ot

I LtdzO 2§ R 00 &OMp A EHuztc O £ tSHAdsME dC
Czimisd dezf thfjAste G dzlz, d Gz 5 EESWMB d 3 Ifotgid PLOdZO OL Sls ¢
(p<0,01) €Ot ( KfipEsGSADE YPO dz@ps0iD).

RLAJ 'k fedr dfmiindzls deotOudgquizio Mizjels g OL dzd € § k2  f
Btots* 2 L tcdz@p< @,05) | S iyl Mdets ©H dofadmfisded@idz], i) jO ojls ts d
fosfygegs @O o j<d B d OO ficstslsOzQiEn sMPHMSC J
l esfyj Yydzets dz0° B £ deO®r | dajty df@z0 MstelsO | 5o 5MOH fi

RLAJ ' Mmoed Ited o Ofsfflz Ozl jLictaad@)s dialej Py lsizf ¢
ftotsf)j Uedsts g B te dz@Qp<Qfi. ) € WzOlkE d (O | 3 Mp E&] dzj tcdzBts ¢
CdzOMkz v Ot dols Ptad ® &0 E dzO° o j <Htss 166z iPISd ]  dEQ Isdg €
¢ kflsd dzd .

18

17
16
15
14
13
12

of B
790 kg N/ha
60 kg N/ha

30 kg N/ha
0 kg N/ha

*Duncarils j fjlic j H detsflsd L dzOyj daj dMmisddz B3Odzd Gp G@Ese d BO dzj to!
| tcOW . tsdertcj HS J] otcjHasMIsd Btets® O te@uidedd Wdds didgizO fr
9 0tcd " Odzls OBO ff R3O dzjc L dededs i dzdzls | tOSC yd " © ¢ =

) 5o j GOIEL OO0 ORENe P zdzO B OMmBES O LiedkO 6 G
(<0,6), fted Yj Bz Mk Mswels] ©OL ddydl§tdtjc0d®s O,
OL BB HRE oM dS §deL o6 RdEe bifjsigsds &z0° o j <d Bt Lt
C ZOMEdts dzO® ki) lsiOdz MO @REHedESOTE H O H YL s
fietshj UOdz Btets " jL tosrQ § tefbiz@ iy dzdzth 3B 616 j Is 50 dazif ¥
11,8% bk BHdksME d&O o0kd' Odlsk HBJUHOOdE] < SrEL &
o QL p'(Odzls s dzj TR EOHE s OeifL fHfded wd hdjudes & B o
LiedzO & Sduodgjr, b soigpekghd @t 5, 28) J 60kgad © Odzls j
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OLtslsO £ ftdBosPdd i ifs dHHEiED dj)sictzd Y O LdaxizOE0° d ¢
fs CdOME sdzstetsdzdzsdz Istej s RO OLZ OB Mzs tiglz 2 dz® to f Ot
sfMdd Mkl | cetsMOHMSd 448. (oD GBEI O dztf &z
fs SdzOfmMk dL &j ' k& ¢ tsdzls tcts dzdztkgsha 't jisd9P tizn © O dgde j Is
1 59 j <0O° jif e ncis@GBfigha’ dz0 kfla'L 2O yPtadzc@ @ L to dzO
fs Cd&OmMkz MmMowlsd | co sH@%hfHS o | AAS8rd dd dgPH @O s O
f to b TzO kg’ dzd H s o | dzsdzOnjfe 3 jedgis * O L o dOSH 5 ¢ dzOf
Mo @M dlsdo Odedn MEstelsd .

lted i3 20 Fe OHsIz@ O L 5ls'Off O wfGs HEJAHEOL B o ts
LicdzO & © @BlcGd@ds) Mmjlse | ( divildsfaged g0 @O ¢ &z f
OL Sl tcOd). Os@o BOJFEBNHK HsL O OL s @shBifc®d - tc Odzd
LtcdzO ft5 ¢ d&zOMiz L dzOBOkglatlz widmdsts* HE misk s SHE 2 Ml
L dzO° 9 j <t dagfls delafdzjilsdP O dzj ©WOL &ZdSj k& fsc
dLdij' &2 ftwotse d HEwkzEeBE, ¢ Osls talgdls dfefecfBy t6 Qrdzj Is te § <
OL slstsds

90 kg N/ha

> 60 kg N/ha
- 30 kg N/ha
350 \ 0 kg N/ha
L toa®/ 450

L tc gD/ 550
L tc da®/

*Duncarils j:fijles j 1 dztsls d  ts L difDdgq dizj ) dftidsdf{dd® dzj H@OWEI Sk &z fmj Lo
| cOW dBBsdzet to j H ¢ J otc] Hdetsisd Eectdtdn ls@PEEPle dz (&8d € dz
tcOL dzdydlsddz 9 0tcd " Odzls OBO ftodrtcOdzj OLBIstsdE & 20

1tets’ L tcdzOlz f B0 L 4ap iz dz®@ | &0 tzeh tc Cads Qysinds Mo d n
dmy dilsd o Odzd - d dl0;S K WIS tc d = tc O dzO(p<@L)sdsisiggs d dz
i lsdfjtcd » t OdzQ QLOHstsfgEsdedzI€ Jj to JOf r@flscr iz B jddsd |
ftedn tc Odz@p<@®AS s Is 5 d3
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RMf dilsd o Odijltf B)S@Us@dzy L dzOy Of theg dzjeOle dzd G O L t
C zOMm,09, tMmMdd Mtlsd 1 kz2dzOes Oy sOBPiE PO IrsadidzimOH 6 O
CsHdagtcls© | s shQPH MLEHOSEPA Gdzts dzO ° 9 | <Y dzOsfrpdets L te
(22, 08 M Wty dzO° BOHPHSCHsBIEO® (BT SBO) .

RL®BY ' Mmoj Isted dQisthOsialsjidg@ld) isdedzj e OL dzd ¢
ftsddzj HE Bt k(pP<0,65EO0 fors) <CizCBit®B j tdzfeHzPdz & dzO *° d3(
CkzMmisddd MmJjlsdzj Mte M,* 88 ) b lxfftfdsf off tp@,6%QASEO B <
G & miffiglidlm 0@ 7z, W dzsfmz dzO o Oted " Odzlskz MO dzO0° BOT 53

25

23

21

19
17

15

1 ¢ 448
r zdzOes Oy
m

ef
- 90 kg N/ha
60 kg N/ha
30 kg N/ha
0 kg N/ha
OH tcOdz

14 456

*Duncarils j fjlic j H detslsd L dzOyj daj dMmisddz 3Odzd Gp G)@Eso d BO dzj to!
JtcOWdO.sdrtcj HS ] otcjHdMIsd Btes™ O LtedzO s € dzOfr
90t OdzZsOBO ftodrmrtcOdzj OLBISB E 2014. ctHJd]

]l 5o j el ntcOdzjL dEQ usBsAsigstgts © © L to dz(P<0PFB € zO Mk
ftod Uj Bz i dfeidsjfs d0] Otse jOUR j] HBL O OL k0
(ddzs j 8 OC Yy O idsQets@P( Otc OB ks dz 2 9P BE&E s j ydzts
LtodzO® ff t5° jC diOindzts t5cs ts diglitey |dfCaty - tc O dzj (18B7) s t5 3
10°9j<j e j<Oj Biocts ' O L tcdeles f B § @Bz Odasid
90kgha' OL kO Ek ftdrattOdd. [j'Eklsdd, fddj dzO
30kgha' * j H ts9Lj By tabtg GBASts © Of t5 o0 Mizlz dg®de®Gy
MOH KO j <O° | dictOlsaigDkgha dzO k' J okl tsC 59 Odzts
L dzOdg® " s j < @°F jL torldOB f 5 ¢ zOg Hes&Isd | sotsmMOHME
[ 02 j § o j < Piic CBEHSHy Al dz0 kg’ s toddej dzts L dzOY O
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fse <0k Bt 0O LdO t CdkOMk Mtstlsy mMOHtOd
dL OL p @E&rRHBEs,] ¢ |

1 B] <OHGLOQ Glstztc d - tc Qdzdtc OL dzd ydIsts H | dztseo Odzts dzO
CdzOMmMk E o9 0td OdzlsOBO clzflsd dzj g dsdtg © dg@ daBsL tolOE d
(ctcOW S tsdz 30) . RLBBI'E fteoj d HEBEG], cots d
ftcdrtcOdzgj OL stz WL dzd8d iz ( @OQYPYUdF®B Bt [
ftcoj Hoj ckMmisddzgy Mmjlse . VU dZ0" 9 j<° G kzMmls d dac
cOfMmlsj HB HELj O80T, 0O §wd% d&® dfPelslied ®E§ &3 dz0
LicdzO L dzOyO "' dzts tsf OH O.

23

21

19

17 “790 kg N/ha
60 kg N/ha
15 30 kg N/ha

350

L tc da®/ 450
L tc dms®/ 550
L tc asD® /

*Duncarils j ke j H dzts 1§ dizj 5 1 BB 5 BOdzd o3 Mdztso  BOp @AP) LOL Sk I
L EOW 80 dz e jH S j otejHdsisd Bt O Lied® 5 G
COL &Zdudlsdds o Oted  OdZlsORO ftedRwOdzj OLlssd & 20

U 2014. CcHJUML OdsjelstgOndzd Wdslskz ) OSyd & k
Bles O LtedzO 15 § dzO fiifizte doBQs Oleidy tztoa. (Dtis st digls O dig)
Mdlsed (ddzsj ©OCyd O ¢ j deteldd fc O & c @ MytHdsfeg® = M jslo g
qdzls j teOYued{ SjOL Oz dzOL cteOY S sczz 3
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copTa X rycTuHa x npuxpaHa N

6poj 3pHa no Knacy

1ot %_JJ g
NI R
3 l B —%= copra
% %} % f{ { P
T -0 - copTa
* - (| S ;op'ra
..ryc:rMHa:‘ 2 . ryc:rvma: 2 ryctuHa: 2 ‘ ryc:rnﬂa: 2 =% (;DpTa
1 3 1 3 1 3 1 3 2
npuxpaHa N:1 npuxpaHa N:2 npuxpaHa N:3 npuxpaHa N:4

*y 5o lSiQ:sEMOHME g 4 &MOR M Hiz dzO $OMmCBH O dz
1 Efls d dzO i 8pPuste gg®) 2 iM50L te dz® 3in®50L tc dz® m
[ 5L O OL ts5ls O iz0kdha'[2d B0hated’; 31 B0kg ha'; 47 90kg ha'.

L oW dsdutj otkjHdsMisd Bes O LEdO §s C &OME f
p0td OdzsOBO ckMmisddey Mmjlej d fdhteOdy OL Sk
o R1al)

7245 OMO LtedzO0 5 € &OMEk

losMPdg@ cdz@ 5 ¢ ZOMEz bl fesEGO]OS pc
“j dz0 10 ‘od? to if tc Baz@zsAndztc @ jrzdiptss to ls 2 ¢ Wzl & dz
f tod n tc O dalz(p<@AL)S)IstsfiFizs Gls @B, 1261Q tofipj] YdzO BOMO L tedz® 1§
LO Mmej MmMtlsj, cQitslddE i @zdgs GHEdsQ fij @z0L tc
fs Sd&zOfmMkz k& 2744 § dez®n d diaP VOO0 miesdztomjz< 0lzO0 201 2.
(0679)d 2013. 060Gk .9 LD Mdzs tH HRRAOBEEHZ] M ls
OL slaPdie j <k &OMEz *Liakeazef € stcds@®inh & ¢, @Usif&sf 4 4 8
dzifpgtelsy mORYOdz (By BHOH PHIAf dAD 6RO Ak, 6ifstlsO | k&
(0640 .80 ftso j<OF jd3 ckMmisddzj Mjlse | GHHOMRW,  totsinj
dz3s tc j Is dpCikelr’ 58 Iz Misdffp Iso j 649 dgO Olstc j s dzOdelz dzO° 9 j < j
i swlgf otslsdey < Of j i3 ¢ tsdzd o dfedfjic @@ydiagls G etsfj ydzO O
{5 C e@Mim s560kghssH! todn cOdzO OukpHab'dsi Szl B¢ 59 O
fso j <O ] dBOMj L tcdz®@H  isBCKARNIEZO 1196 0 shHdps iz  dzC
C 5 dzls toltstebtizin jA3@IEED L to dzOf s Qi @ik tsiis Of to d Aste O dad
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kgha' B d ZQzd Y100 4k 2 %H datsdn@ to olz@P@ekgha™ OL sl O 2

ftod n tc Odzd
s OB j18z0 [ OMO L tcdz@) Mmifsts Is § deCefpticty (H fzs O & 6 SH J dzO
dmfdlsde ©° © Ek L OwQ Nzt iy © doderkswdd l«riddigle i glzZls o j
ftedrtecdzy OL Slstsd3
RLOBSK ©0td" n X
[ OMO Lteddyfts ¢ &zomk
2012. 2013. 2014. X
1l BH J dzO 144 - - -
0, 6 ®p06BI | 0, 5DHOSBI | 0, 7 HDVOSA | 0,68
1 sotsm@4sm 36 | 0, 7 DB10A | 0, 6 D,011&N | 0,8 0 0,0l4a | 0,72
ek 1 sotsMm@sem 36 | 0, 6 HDHOMN | 0, 590,808b | 0, 7 DOI2N | 0,66
rdz0o ©1 36 | 0, 6 HPIOKN | 0, 5 HOLIN | 068 0 0,607c | 0,64
mOHtOd 36 | 0, 65031bN| 0,596N0,013b | 0, 8 DPI5SA | 0,69
L d 350 48 | 0,097 0,609a | 0, 6 HDPO9A | 0, 8 HB13« | 0,73
fjlse 450 48 | 0, 6 DMO9N | O, 5 DOOIN | 0, 7 DPLIN | 0,68
(L oo 550 48 | 0, 63001cN| 0, 59p06N| 0, 7 DH1IN | 0,64
0 36| 0, 6 D011N| 0, 5P007N | 0, 7 DBI2HN | 0,62
st o 30 36 | 0, 6 DA0SN | 0, 6 Q0®7bN| 0, 7 DBLIWN | 0,69
gkgquh;)tG 60 36| 0, 699124 | 0, 6 DB1I3A | 0, 8 DDI6A | 0,73
90 36| 0, 6 DOIIAN | 0O, 6 DBOSN | 0, 7 D814 | 0,70
O dZOdzdL © 9 Oted * Odznj
A . . .
| o - 62 **
1 *% % *%
ol ns ns ns
¢l ns ns *
1al ns * ns
dnR1nl ns ns *
dbimMstelsi@kmilsddO Milseoj; | ftdnttOdO

0 ZOdzd IJOOdEPfEdzd * | L ZOEB] fighs ; L &zO YO Od* D lsladfglis kL RGYO  Odz

ddo sl 99 %
Duncarils jfgtltc j H e j HezsMisd L O ctHdd L dzOyfnde rofidijlsHdogs fplsjddzd € d ¢
SL&OYjdj (6 CodsdOko dhlsdd EOddGdhdss sd dj ©OL &dS k"

[ OQL tdzO ff &z CRAPO ) It 15 ez W} dlzts O o dnftscisdeQe bisfiyls o dzj
Mdlsed d fted@P@@dz OLlt®
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14dLOadMmdes tsH GcEkMmisddzi MisksP ( 4t i)
(0,730) -  BOEZO “ j L dz2OYyO  dzts o j<kz fttsmj uldaz] B3OME
Htolfigtgtels § Ep<®0S)dzj fifgls Odzj irsCteds,j Ge@igd@pladatzd ¢ j

RL&J ' & Modn o Otcde WOse{dziy tfiofgolgle i dgiplzy L dzOy O
tOL dd¢d k ftshmi yds pO@Phnd QO oCiOEeG30DER0MNE  (
420" BO° t5°  ejz fi(lsQy, dAof0 dp@ & M U dzO YO fifCz@ MdalzO § d L &34
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MO kM’ OL s Of tc d ROB@AH<0,09. 1 O? j o ji<t@fcPdzPL s dzj
dz0 k@' j Hiso j dzts #HO ¢ @Pf to ted stptizg L tc dz@0,69gs S dzOMkz

f OMO L tedsO 2 8 09 &O M fe dif t etzdzO  OF sy s jetz j |
G lzMmls d dzjyf tefiffjnldee0idz] (p<@ADts Isfdals | to CetinfipfBiigfjidss-of jtc = te O dzO
OL ts lpe0is).

Ut O | setsMOHMSd 448dMiidisd o® @ty cROZO G 15 Hiz
9j<k ®BOME LLdkZO 5 S dEOME E SHEAOSE. dEMlsdde d,
fMstelsy ddmMkz §sCO0LO0d] L d&ZOYO doj tOLdEJC] bk o tsd

l steOMmls cGkMmisddsy Mjlej L dg@iE& datsic ddPBOF &z © § dz
(p<005) . 1 d L Oo dlffetf it R tc Adzjiclz @O s @D M o H2s o ji
Zlse tc'L @aiz® ° dASEOHtedzO f 0,64)z0 fizlz s H de®fipl * o@Els)|
CkzMmisddg O o j<j MBO®J*J Yeshmj gdzi KBHEPdzs e tzpdatf t
2O 9 j<t° cEkMmlsdded Mmjlse j.

1 OMkftesls ¢ k fpsaiaisgy 6m jSidse0) ,z i de@ G GiOdaEe O
(p<0,05) @i dadzd ft ¢ oMk koba'®i fiis GOwEEPR Gz 0
ftod UdBE dn- 500 @tsdOytHiddlis d dzp  igd e®df 8 OC yd O
GmMisddzO {HEwPdd QuetclOWd SjsddRs2 )5 H Mstelsj d 6k
Mjlsedj 0 jkkO ftoshmj ydzdj ZREH@&EEL k&P |s RBatlOMmOls 6 0
. f ted A068gled O BZABAMO L 6dzO {f it O dddin X tidigss td3
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s WSRO dzO HgBa' @0 s Of tod ROBOAE] * | Eyj dz0@ L. .dzQuy O dz0O
Modda ckmMisddzOBO Mjlej Ctdistetsdzdzd Istej IsBOdzd
ftesfj ydey HBOMj] LicdO 5 CkzOMz k GHdshEz dO M
vt s BOdkgHaOOEES® fwdhtwOded £ dz0° BOS s5° G lkMmisddad
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L dz2OYO“ dzs 9 j <k dBOMkz Ltedd 5 ¢d&zOMk bk GHdshE
ckfmlsdded fMjlsop? e #56 d s 2O ZOYO * dzj P dzd C j ¢
60kgha' dIstc j Is BOMY hah @O L &&® k7 WfQakds.o j <O 1jj OL O &
f tod A tafQ degO kg ha' Gzd ‘d 30 dztizO Y R Is @ OO dz0 2 ¢ dzOfMkz
2O o j<t° ckflsddzd Mmjlsoej.

0,7
0,65
0,6
0,55
0,5
0,45
0,4

90 kg N/ha
/go kg N/ha

30 kg N/ha
> 9

opn mR2e " k ' 0 kg N/ha
npn m2e "~ K
ppn mRe "~ K

*Duncarils jits j Hdztsisd L 2Oy daj dMmisdds 3O dzd o pig@s e d BO daj teC
| tOW d82B dzu tc joHS jJH dzts M ls BOMJ gL tcdz@ Ml dsdzE dAPjnlizo j(
tcOL dzd ydlsddz o Otcd " OdzZls OBRBO ff tod r O rOU slstsdz & 20

[ OMO L ttdz0 I s2A.0C10ZAMi] deP YO dzs 9 Ottt OdzO § 5H
fModn dmy disde quzef(Y), o) EOTpRRE ftedrtO0dzO d OL SIssd3
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1 BoatsMOHME dg) 4 48 n(O02, gRddda] dg@dzg8O YO dets o j <k dBOMk
CzOfmMkz  tHokshDH GO ded s jd( 0 tkai®i. Oy ( 0,

18 <OCkdlsddajL diPjuBefjRl B PdICdR] L €@ MY s
(p<0,06). 1 to ts f 5 Y dzO ‘dFAP<tORZO f & j ¢ dzOsipltc® ‘j gl b s dzcz
flj 1(®8bg), L Olskrfediy Mdfigjdis © j t5HmM AB78q), Oz@ZORO® @O o j <5
¢ kzMmlsd dz@0,78p). Is o |

t Ofls k< O {f EdteOHAEOn dzts 8 d 2O ts f HAONDAOWNZL 6 dzO  ff s
C Ok HE I6BkpkadkOzBids @fCic d A tePtled Yj Bz Mk Mkl j
tcj Octso Odzj (d dzBf tc @R 1R tsds SifEs i)W .d Sz @o d dets s
Misjed ¢ kifisidsda dz0° RO 2§ 6Py delis &ERR I£ 5'dgs to ts dzdzq
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stcj SE@dA tOdzj (0,Qg)sO®Y wj HdesMls o j e ddzj * J
s tc j lzdp@dzk§ha’ O L tsis Of to 08Bz R L B 'diO ni@jhEddgo

OL 56300) (s tc j Is B3QAEGham@L tds Of tc d FOERIYYEA] B §f dzEZzO Y O dz
cOLzd S C Ot  didts dpfsLtcg§dediisOoiz Oz Is to j Is dk@Pzd O Li@ds 23 0

fted m O j Qdzs j ez) Misdej BRE] LtcdzO 5 ¢ zOME,
musa], Mkz d&6 o lsts jj ldaz@tE OnEds 6f0cd R tcOdzd, thdd Ml
ustels] MOHLOdZ ‘'|j] dBOEZO dO 9 j<kz HEBOMEZ Lttdd
OL sls0 [ .1 t&dogiOua fjtdi®® dzjs dzdf kgtEd wzd 3§ o jrdzis

L 2056 dtsBOMiEc@zO 5 ¢ z6fhish oSt tMOHMSd 456
[ Z2dz0e Oy.

0,95
0,90
0,85
0,80
0,75
0,70
0,65
0,60

/90 kg N/ha
60 kg N/ha

30 kg N/ha

mOH tc © 0 kg N/ha
rdé dz0O o Ci)lé

*Duncarils j fits j H detsflsd L dzOyj daj dMisddz 30dzd & pfg@3 o d 3O dzj teC
] tOW d83swAc j H© J otc] Hdesfisd 3@t teldefdzO ° jfusdzO¢ dfOud
tcOd dzfIsdd3 9 Otcd " OdzZsOBO ftoedmtcOdzj OLBIBR E 2014

VU 2014.° EoEHadePd@dydso kjPBydg) Ok mig@Hg L
f5 Cddie j <0 | ¢ wkd |dodC cdisd 1Q dsls @ digif[r  dzts to

(qdzsj 6OS Yy @ s @ B BB Pk . OvblfE®° o ddas] o
fesmj yded otjHdshisd OMjOL &GO WA E sUazOBE § ©d ¢ C
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copTa X ryctuHa X npuxpaHa N

maca 3pHa no knacy (g)

=% copra
1

-G - copta

98

~JX. copra
s

05 3
‘chmna: 2 rycrtuHa: 2 ryctuHa: 2 ryctuHa: 2 =% copra
1 3 1 3 1 3 1 3 a

npuxpaHa N:1 npuxpaHa N:2 npuxpaHa N:3 npuxpaxa N:4

st ol MOH MY ABBOH BT JE dzG & OWYCEBH &0 dz
L EmBd g 88591 tc dz®)2imd50L te dzZ® 3in®50L tc dz® m
[ 5L O OL tsls O iz0kdhe'yf2y @0Bgibei’; 31 B0kg ha'; 47 90kg ha'.

L oW d8sdzutejHS j| otejHdsmisd @GOMnisaldaz0 jfukos df
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(ddzsjOSYyd ® ¢ = 1 = 1)
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stetsetsHdM ¢ j g fti jdusdnsosg( 8®@s, j FCOME3B )1 000 L tedz®
GsHJIRFY) B zAZOYO jez® I tHdsMEz B8y d0R2D13ctsHd
G tsH d dz@g) ( BOBIPMOO ‘ o jloMiz i@l 0 0 0 L tfdzOHGE@ Is

1 8o 5MOHMS Alg)H 56 dDAR), H detsls 1§ tetsfj ydzjlz clR@QMEO 1 0 0 (
C ssjolsso SMOH S ¢ 4208 * | glizd =M det@n 25 ,dB®2 Mstelskz 1
456 1 ts9 j <©OB fjls Jlsm i H®T ftetsf jR@ERO 00 Ltedz®. v kS Lkt
fjtedsHlz dMfdlsde OF O dzQ s jtetzQ diadO fighd € U0 0 06 Lfipdscf @tz
(40,21g). v ckfmisddzd ) jnms’ejd da€ited MG OL q) WzQR@s o
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] 5o j %) O WOLctsPLOPAEET, 000 L todzO H B0kdshalj Is BO dz0 |
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U OB jJIZO [ OMO 100 MiscdtH o S@EBEERGEO 5 ¢tHddO
dMidsde®° O Ek L Osdhmdesiisd O ' @dagsiizs® | to QL dzd 1
ftodRtcOdzj OL A

X °
RLo&Gs®tcd Oyd n
fOMO 10@0 L tedz®
2012. 2013. 2014. X

1l BH d dzO 144

38, 76221BN| 38, 8®284BN| 3 9, 5@B®R1AN| 39,05

1 sotsm@4si 36 | 37, 6A3B9N| 35, 6@B3H3dN| 37, 3@3A9cN| 36,89
1 o tsm@sefl 36 | 42, 0@B329ON| 43,5 9 0,M48a | 4 1, 2®3®2aN| 42,21
[ 2dzOo O] 36 | 37, 8B3®4bN| 37, 2a,3%6cN| 38, 9®542bN| 38,02
mOHt©Od 36 | 37, 4®382bN| 39, 302800N| 4 0, 4 6,879aN| 39,09

b stcls

LEflsd 350 48 | 39, 70423aNl 40, 1@42aN| 4 0, 7@®43aN| 40,21
fmjlse 450 48 | 38, 6®4ADObN| 38, 8®B4%7bN| 39, 3GIHILN| 38,96
(L tendgo 550 48 | 37, 8@387cN| 37, 6@38cN| 38, 5@3F5cN| 37,99
0 36| 38, 00308 |37, 7®598bN| 38, 2®3562bN| 38,03
rsL 9 30 36| 39, 4®@429aN| 39, 5@526aN| 4 0, 8®488aN| 39,98
fkg""Nigl) 60 36| 39, 6@®550aN| 39, 7@%B6aN| 4 1, 0®4F3aN| 40,18
90 3 | 37, 8@41bN| 38, 3@545bN| 3 7, 9@4D8bN| 38,02
O ZOd&zdL O 9 Oted * Odzfj

A - - .

| wox wox o

] - - .

¢ =1 ns ns ns

o=l ns * ns

1al * ns ns

or1nl ns ns ns

dimMbEi@ s ZOi NEEEFEED OL GBS

b 2O dzd OO dBiREdzd * § L ZOFOIsgetyyjs L 2Oy O " Gt FdzGs jdipfle t0zdz@pOh; O dz
dzd o tskz. 99 %

Duncanls j fgtldc j H 6 j Heztsmisd 1L @Ow (s Hag dzff Misd d3 o jntixg Sofiial HigEREpIsHdz0
SL&OYjdj (6 Ctdsdzoko dhlsdd EOdpddhdss sd dj ©OL dds k"
10 BOHOO0 Ltedzd L D &zOYO cdte dEz2dd yodzd Mo d
w OC Is 89,1)J(d dzliStay d & B sfiyfjdsxd je-dtc © dzO (E<0,833. ts d3
1JLOodmdets tSH 6k ifdsdziigi@)iigls® j1 oo @™ d 45
LdZOYyoO des o j<bk ftesmj ydg) I30gER dzdfifd P QOO ( 4
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dmfdisdo Odgg<0OMBEE S QL BJ' & his @ddHz iftsdjdsds * B dzj
LdZOYyO dzgj ©OL dzd € j .

1 ts9 j<0O° j ¢ kMmisddzj iz} ‘Isfotg ts fiipj i@l G0 OdPts L frjaii@dd
(p<0,05).1 O 9 j <O BOMO] 1E&E&UFOEZ@EOs  ckMmisdyed MmMJlse j
L ZOY0O  dzs B0 0 Ek ¢ kil dds66d),i0s odp0 50 @5 D< L tc dz0
G Iz fnd(g7@a3 g).

'90 kg N/ha
60 kg N/ha

30 kg N/ha

350 madgO/
450 macdzO/
550 m2cdzO/

*Duncarils j s j Hdztsfisd L 2Oy daj dMisdds 3Odzd o pfg@s e d BO daj teC
| cOW d¥®Bsdzettoj H C otcj HdzsMisd) Zag@fiplsizPiipP O D | L ffotdap (
tcOL dZdydlsdds 90t  OdzBROBO 1 RPtcd e O defizd O G HzAs gstc ©OC Yy ©

~ 0kg N/ha

} sH EIs JOIPIg if w3 Acte O dzj L @bdsBisak] < O°¢ | Qi ydad
1000 ‘Ljtcc@Pdrs 1 tod dgjhaitOs S0 tcd 3850def GH sz dz0
Codzlstetsdzded Istej IsdzOdze 88i040) .1 tord @ %cjO daf s ) <BSEE H L
60kghaldzd * j] ElsdyOdks d&O L &ZOyo Od f sttOfls d&OMJ
ZO 9 j<PLEEO jEz §dmddd Osa@d@ @ O00dz Hdshisd
ftesmy udej RBORY i3] 08 @EWH RO UJ s@8BBgse Ot d dL B3’
Hiclz (3980g) d Istej <j ¢ Ols tisjslsiagO df@IBIc@dAz  sMilsts* Odzj
L dz2OY O dzjutets BLFRdKyfpdO 16s Of e d R F @ dzetb® d s L dzOY O dats
BOMEZ 1000 L ttdzO Istcthis dgEHEE tcd@Ez) is GRS ds * z ¢ Zfis d d
d sE0jn OB £ ©F tzd ~ e dz@z0 Wdsls d YO dzO e g Ais i ydzj d&3OMJ
1000 b tpeQeHAfids' d dzdy t6) jsiig@idda’ 0L s5ls 0 2 “f jtc dof dsGhsizd
LdZOYO des o j<bk otjHddsMmMis ftesMj ydjstegz®ilgPdPdz]l 000
o Otcd * Odzalsd dzO " o j( Ujdzlsd ciEdgdy jOshifidff tOdzQ OL slssd
(CtOW HS sdz 3
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[OMO Le660zO E 2013 .20B0OdEdE 00 § HistElEdyo  j
¢zMmisddzif temfjnlde0jdzj (<@ ={ls(tsizls § 6 @IS jod - OO OL Slsts¢
(p<0,05).

1 dLOodMmdes sH OBy BBy sdgy cshi ydlkz &GOf
Ltedz@ L OB jipsjtolsdozO, 5o 5 OH §)SLJO 45 B 6 O dz
(39,31) d 32O 2O BOS k2 Ml O | GoraipQH ML d 4 4
fpd A MY d lxfofp ©tEEs 2 Is a 20O @O dgliafs® s o3 ) gpe00B s o &z

} steOMls ckMmisddej Mgze®uaPdB3arsd dzG djy Ofstd eERfsidz]
BOMJ 10Qqe0,0B).t6dzO0 " o § <O (e @’ p tzP H dzts fiflsd * &3O
¢ kzfmisddzdg). ( 40sMQY Ydz@ KROMO 1000 L tcdet?B i de®k s d dzd
RO O LEOzHO2 5 j <t Ccz@lsihHdBmgisl &O o Oted  Odzst
ckfmisddai MmJjlse

*Duncarils j s j H detsisd L dzOyj dai dMisdds 3Odzd o plg@ o d 3O dzj toC
| cOW dB.sdattoj HC | otc] Hdzsmigd fpEdisid 1°0j0Wdz A tafdi] (tc ©
0 Otcd * Odzls QO HfLtddsasta 2 201 3. GsHddzed (ddzlsj teOC y:

1 sH  EZlsdiy jidpt Pr tcOdzj § ©d 3k § MmJj st dzo
ftesij ydsj otejHdzsMmisd EOMJ Eghd ML tsfBOIEHEO difte j Is d
(39,799) . 1 07 ) o f€@Fh jceohkesds dzjH 5o | dzts Y@ fs dzis eizO
fOHO BOMmJ (3779d).0 Ljtaddd d fijdetx| twHz ffifstitatiic ddgJ dzo Jf tco sG
Ujibosttktse, SOt d dL&j' o6kt d dED sy sgks st
L dzOY O dzjz WA cdddjSHjz dB3@FDj05. 1 & 6 6) joniiz@Qiz®fpls 10 0 0
LicdzO MsEPHMEd EZO56 ] L dZ2ZOYyo dts 9j<0O Bk ftcoO
OLtBltsd b BGHdsME &0 ktjlkdOd M0 @&Biij<std
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1 8o sMOHNMSd 44 o BOHGO s AP0 Oz o el ¢ sd3  d
stej <j &3 Itcj lsdzOdzz OL slsdzj 1 tizf 7 tf O djtc j s d3® Hzdzth)PLz dat
HsL sd3 OL tsls Q@ [ Offiizd Rctts@dzd® d &30, Mtcls© mwOHtCOdz d
o Ot djle®fnj 1 0f0®H LizdszDyO j B fse j<Odzdn HBLO OL s
Mk Meoj o0tkd Oddsj MO ftodrtOdtsd dBOdZ] L ZOYO"
CodzlstbtHdids j 6OS G @R gOWHO OC KOG sdz 3

1 OtdeOjjl 0OM L tedzO L ' 2B0dldZs L (ESswGH dedi v~ § o3
Mstwlsj, ¢kMnlfddk tcB gz @Rafrsdalezj 6OC yd Mcd JjwiSlsd
dZdo 50 dzd Mk L &zOa @t diaisO &z Js d t5 D jizd s @®s d dzj .

RL &) ' & Mo dn fyfsiffisdzls of as®@)dzded YORIO) czftial{ te s f § W dats
BOMd 1000 dregdsitcisddwisse s5H@H0206) ¢ dd 4npB4tgPdz (4
(p<0,09. sOts f B Is ~Hs8i flzj ¢, Wmitelsl) 1 5o tsfj GHdA O AP 6y dzts
2O o #l2Bg) ( O MO 1 fio tsfCEAkEEPD S BHUBRDMN L tc dzO
(37,390).

1 B j <Caigifisd dzj L dE@Usd jdzts f i@ dg@)l 0 0 0 L tc dzO
(p<0,0).1 jL Ooa dfpdzs tSH Ml jO do jif<cd rifcOsd) | Pdzds sds@iiy O
‘] kbt WPRGOS s jc i BWDd @D jKiPka ©OH desBE dzO Mt H
L @23gkz tsH dtsflz clEOhisgidss j<dgf 38, 51

189 <O jd3 HBLO OLBlO E fttdrttOdd ftotsmj y
s tcj Is 3@OKGhah®tc j Is BOdghin'@ L6HEs Of od - @Az s dzO° o j <L
f otafyig RBOME 1 0 0gh Odz@ diBI® & jAiz@dEdzO * o j <t5d3 HEGL 53
f e Odzd of 37 R 2B] '(3B,26f)tgo \g) Is 3,826 O d dL B &
Htolz G49800) d Istc j43,Q6F Istej Is dfQaifch tc O dzj dz@L Jslstfdgfmis s O dz
L z0Yy 0 &®. tcOL dzq
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726.r jlso jdzd ddzn j S M

ltetsmj yodz N jlbojdd ddeHj ¢ bkdifldisde ®©F @ j d3
gL detsfd ts 42,63 %. 1 O 9 Ote d tefiPlf LjdzO 1| E@rtdsfighppEdiis(c 3 J
@ totsj C tstizfy tzffigtwtc Is O, G kzMmif t&dz® tc @ gzB(p<MDKs isdfizizts ¢
1.2, s OB j} &O. gt xjdkeo jdd H 2014 .%) 6 jBiddzd (41
L Z2O0y@odas sHdzsmlz dzO( 268 185 %y sH d &8 203(. Is @esSjHAQ@EZEZ  (
141 L Oodfdets tsH  fizchyls.deddjdz], fif JOsdgisads® j <d 3 Jlse j dz
d dzH Jdnff 57 o dzO ° jin O i€ I5fO 415 o Afs 4] 43 | eI OH MC d 448
(43,73%0) d | HEAP6)@DY tots ) Ja@dzEs3O ¢ d ) S(te3s90, M)t O dt Oflis Iz
GkMmisd dzO JffifgidsaLjtc S & Odz@ j H degsfisd MgHs o 4 dzisB8 1 of dzlz j
2O RO 5° @l fludeizds O j7ist % k. dz@ B P s &6 B g QdzdP L
©Oflsj d e uods)y p O Bakdhjid MEnoY o d & t& O dzd
(43,89%). 10 bktjlkodd icas B @dd<djdsy SHog Lysas OL t
2O BOTd Njlseoajdd ddzHj Cfp tsSH 41, 21%.

rdlsejded ddznj € ki @&OHQ od@iOidftizef Isd yO ' j o3
fn ts tgf5<9,0).

RL d3jfjolfidny  Is d o O digplif-1s fiflistis’ls@dzd L dad Yot sy J ted2ts dizd
Ndlsoj datsdy (pRoAs)) ¢ fstind 3 bd Lfdsstelsd WIBE BIEORME%NY d
1 BosMOHMEd M5@° ofidsbk M@ dzs s | dgsc ddzH j € MO, |
ciMmisddai MmJlsoffjtcdc clOEzj lfd@PdsistigOCls @ | so sMOHMC (
(46,980) . 1 O BO° d { tedsdgH) juiPlElg driispdrzdmste ). MOH 6 Odz

1 O ddsojdzd ddzHj $ M Wwdz@WA '3dzts chipkstehieids df /) © @rdzO
OL slps]) , ¢ kMmis dfizis jntg G% PH cdom lindsde®<01937).Is o J

s Osf tizj Is » 5 65 elgftffods s f) Pa@dztexijj<isde § dzd * g deie s g’ j dz & ts1
Mtsjolstso sMOH MEC d %4 5fas ts(M4idd, daREE ‘s H  imetitclOjdz %)3 9, 05
do iy dlsgd Bl dJhf stQugp doj OLdd¢) 2 fttshjr
ddzi § ®0DB), ©hmMdd Mwlsd | ssEhH@H HLddow)Os (42,249

1 89 <0 jd&3 MibyfPed aGEaiprndsa | dzsc ddeH § ¢
(p<0, 05) , fthted Ml ©LOL zd (disy tc®§ G SHPHids O
My lso j) ( e OWNd L usr RBi detsdzGs Ho | g ttg)las @ j dztizs i lgf dzH j € MO
Zilso to'zgz@O BOC s clkfisddad] ng Jsded ddert 1 OBy d ded
fmMilse j rjdisdz@dsdp4 3, 1 8 WO, 9 P< &’ Gkemisddzed MmMJilsoa g 1
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(41,60%)z s H dztsthpzj ded fils f gz s @d3)s NG ® o j dzOdzddztsitc &3O
Htdide) L ds@gy Ot qizsiQifls e j detse ddzH j S MO Mmstelsd 1 5o 5
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( Is ©ELG).dzO

1JdLOsdMmdets tH ¢ Efifdsd-dyg@uuzply SusE i dz@zed j <
5 J S s ts dAds@iten §'L jlsizdts ' | daOGIE s s B GH 4 4 8 kghld)l , 7 7
) ets )] tpets RO st dzd s Ote M€ L ©EEHHP] OO0 mOH Oz
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(56,78kghl Y). R L &3] 'odznd MY d M@z 201 3. fnkfushpisded O dzj
L dz0 Y@O wgtaf ¢ ts figjruidg Is ts dasf ds @i g GeD,06).

{ Ofls Hs<oQ dbR) LdACodgdZ@rslz | - j ClsddEmenskz oMk
ts #60,50kg hl 'zdz0 *© 5@ &z i @fyfjdisety7,52kg hl ' 2dz0 * v § xds d dz

64
62
60
58
56
54
52
50

‘ "90 kg N/ha
60 kg N/ha
.- 456\ ~"30 kg N/ha
[ ZdzOe Oy \\/(;@N/ha

MOH tc Odz
1 ¢ 4 4 8

*Duncarils j fits j Hdztsflsd L 2Oy daj dMisdds 3Odzd o pfg@s e d BO daj teC
L OV 0 sdetej HS j] otejHOsMIsd Rkgbl'YEtkEsGem§ jyBBO K je
tcOL dzd ydlsddz a Otced " OdzZlsOBO ftedrtceOdzj OLSIstsdyz & 20

ukzftoslsdts, o <@ jfdpdmedasfstzdsoO®Ens 0 &GOMO
L dzOy 0O dzs tOMmlsj 60késhalld@BIkadOWF e hO yj Bz Mk Mt
cOL &zd ydlsts tj Octse Odzjy @ tclf R Qs j et jy<(O d@j M@sLict
ftodntcOdz® QLodsONdg Csdz 40) . ROMENdsd Hods) stj Is
Flso to'L jdaRjy O dzj s fydEdis &£ RjStsddlsOodis ' & BOM
ftootse ko', 94 Iop sldcjtds SO dz&y hl()585 IO | o sMPHMS d 4
dRBOEZGEOBO | ez R j S Istsdzd s Ot f ls digOidgky hafl) @& oz@ts @zO
ftodntcOdzd kS tsezids fhizdzdizOls to jos dipRz O ‘ot j<lsdg H 5L 53
f tod A tevOjdgdls ts dzd Is O te f) fsAg PN QA HETEO] B 4 2O L dZOY O dzts
stcjlsdBOdzd B3O MO OL tsls dAOKgha' iz d Tste @itz ©20 Fdod d
tcj sdBOdz . btep BHFEO KGR OL s Of to d 1 € Asdas tgfi§ ZjdzO 0 O Yy
Efdztse d 5 L 281 O dojU2ts) Cdsjlzq Isg@m € e dz@® H dzets iz 20 Mo j
o Otc d ‘OQ daldf jtigjtc O dzj

mjChis@Efme O BOMO L tedzO  Jr dz@Q @ Odety teB@ ded s H
Zilsdudtsisls ¢ i7fmlg ddet d ~ 6 Odzj (p<00)laftieti] 6 Q€ 7 6B d dz
) j Ihdf jo d 7 OO dz@psieh) ( Is O B1§).dzO
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] s dEOIs tc Odzts ff tists figjta@ds & iR AdSOMfEGA tcdz@ E 201 4.
GsH RO d B Lls @ mMOHkg®Yz, ( 603 ,§0B8sfj Ydets dzO° BOS &
(60,86kghl %). & o jintfcff Is d fp OEHyE M 5> d dzj L dzO 7O f dejisfity Audaizd ¢ .
nJ S ls s da ‘t Qg fieSdzO s ) f df thastsiis@H ifELA3kghid)sd 1 k2 dz0e Oy
(60,86kg hl %) (p>0,05).

RLBY " &£ Misted § tod d3j ¢ § dpiliz Isseztdyisatig) © Gnopfdrp G
f totsf)j AUAsIS s dzd Is Ot ) § 9<0,BRO G E ) JdRdOf ¢ O s s dzd s Ote S O
BOMGB d &0 &0 BO° 5° clmkght)fL Mgdsd jiz (6BNOGdd fnj
4501 tc dr® (61,66kghl ), @ dzO* dg@ @ ‘ OB dEiBfipPls o j dats 5 dzts o d3ts d
(60,71kg hl b).

90 kg N/ha
60 kg N/ha
_~ 30kg N/ha

350 —
L t@dm2 450 -
L tcas®/ 550

L tc dg® /

_ 0kg N/ha

T

*Duncanils j:fijts j izt ML dzOyj daj dMisdd3 3Odzd o5 ) dgpeO@EEO dzj tOL dzd
| oW dqAilsdatejHS j] otjHdzsMisd n kEHEYsHx sOlEsP&Q EOM
Milej fttd twOLdEduyudlsdd o9 O0td OdlsORO ftcdn tc Odzj
1al1)

1 89 <O jd3 HBLO OLBO E fttdrtcOdzd L dzOyO* dzt
BOMO Hs Isadfghal@azBikghl®) (p<0,66). Mmj SlktsdzdlsOtM O EOMC
Codzlstesdzdets o5 s whigblOdzf kB8Pls®HBOdzE MO dzO 9 j <5
f tod n tc Odadkgh('6eOd, dF dzO YO “ dets RO O k BHdtsMiz d&zO H ek
OL slsdzj (kR tc@ddy0 | ¢bfsls dRE yffitigdsdhbtgOdaj OL s5lsts
( GO d)ststess fitjda@dzts j <O R j S s ts dzd Igj O tdAjCaOs ' dfgREERO ° L e dzO
cfmisddd Mjloj Hgha'l®Ot jskB@SkdAb"), OB 1619 Ja@dzte30¢ O Iz
@ZO 9 j<ts ckmisdded Mmjlse HzPL C @Oz ks tejizdztstiiic d B to
(64,70kghl ). mj € Is 5 dzd Is O tc ) SHAMZOBAHPO tSU to 2@ ipEOfude] détsj ldeQifm s |
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HiS Istoj s 3kpdz®, MO BOHBkzets® d Itej <B30kgleal ils d dzd +
OL O Bk o teff& joOldadd iz fi3ds 'J Hzj ¢ flgas b If dp@pE@® d3O dzO
M@AZO " 9 j < 5@ L Blis O d3d HaidiziagyjjL dzO Y@ Odzizd &€  totsfyj Ydats
njChtsdzdlsOteMS s &BOMd L todzO.

7324 0OHtcy @dQ B > @M

10 ftoffjowdd G'dz0j B? d@#zZ mm & ESkfdsdk §jtdsH
dMf dsdpP® IO YO dzs Zdyoad M zdfzBd EHRHEHOOL Sists5
(P<0,0) (1 tod dzts¢ 11 B).1, tc tisiPjsj Qzd ) 25N O ¢ 11 SL de@ifEpj ) O
stesesHdM S j of Mif jftsd il dcd],3%( sOB j GSHL 7RI y0O* j o3
GsH ddejstipgrayj " KE@bMMB ds° 120 @O 2013. (765 13%), I
9 ji 2.0823%), O MO d2Gk4. GEWH ERE | OF L 7QPo d Mdzs S+
Clmisddsi § g5 &P deff dz@Ljdiris dsdx fo dz@ B ° { k2] Z,53nm je
d BOdZO Mistels O 1 ts970k O ko ig Sl @S © (@8R5, ,5 Mmsmsls j
[ Zdz08 @yt dzOd ded y dzsyPUs )} 59 j <O fjlsd dzaj Mjlse j MdC
MOH teORA , 5, 5w, 3% I dz0° B3O 6 % Ghiz M@ dady s & dzd 9 |
Milsej. tHhesioaaskof td MOdded ®dd B ° d dzj 2,%nmej ¢ s
e OffHsy Is to j s6BEydeD O ®B20%).1 O ° i3Gf O o) OS5 mm *

Iz Is o todz@ dzl ts dzls to ts dzdz¢8653%d} i j fistaRfoFdazO dzj. @ LOfs ldstdaty Is 50 dzlz
kgha'OL t4ds Of to d § 16 @ fizdh @@ dax &S mmd L dats TGP 9.

HOH LA B B dRIBMMEZ 201 2. je © 20 Y Gz tzfctOHs
Zisd@®iskls) , ¢ k& Mfstedistc Gdzips@a)fls s 3

g9 dMfdisdhd&s ONBEwE] L dZOYO ' dzj MOGUddS jz [
L tcd2@ , 5 (pr0y. ) tetsfj Qdzs fed oo tOZEEmMmje d BOZO Mtscls O
1 8o 5MOHMS d%), 45 6 86 ,j3 L O 7, 5 Wik zOROWH dzts iz
420" B0 dd&3 MOH o0 HijEkdrDifg Hz20 1 tco j

40 o <O jd& ckfisdda iy jdDeyjOf da®y Oay@ OfJ
f totsfyj i@ & Qe dBR,5mm (p<0,05) 1 @ fotg ts<fiizj sutelg H diomjls
sMse ddej o BO & M fidke®  spPEMis(§46). v Sk Odz MOHEY O
02, 5mimmjokz MiejH® | ckMmisddsy Bdts “j dedyd L O 2
4,5%.
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U OB jJItzO u OH Y] B L@@ ( %) Mol d SicPEEdsO s

CsHddZOBO dMmfdlsde O 0 k£ L 09 ¢ idzt fidSxfirdhidisp Is d yO © C
d ftedrtcOdzj OL SlstA

RLOBSIK ©0Otd | n X
¢ OH tep| ®R®Mm (%)
2012. 2013. 2014. X
| BH@ dz 144 — — -
82, 8®3W5BN 76, 1@54CN| 8 5, 5GB3AN 81,53
1 o tsm@4si 36 | 81, 6@M3cN 76, 1@687cN 8 4, 9®521bK 80,92
. 1 e tsf@sefi 36 | 86, 3@628aN 81, 4@483aN 8 9, 206®7aN 85,69
[ zdzOo O 36 | 78, 8@&rodN 68, s8@E®1dN| 8 3, 8@4®8bN 77,16
mOHw©Od 36 | 84, 7@525bN 78, 1a740bN| 8 4, 1®675bK 82,33
Lkl 350 48 | 84, 8@3®2aN 77, 50782aN 87, 4@=3Bt1al 83,30
mjlse 450 48 | 82, 7T@7A0bN 7 6, 60814aN 8 5, 8Q4B9% N 81,71
(L tenigo 550 48 | 81, 0aes5cN 7 4, 2@961bN| 8 3, 3@®5P2c K 79,56
0 36|82, 0@732bN 74, 1709B0cN 8 4, 7®656bN 80,31
rstL9 30 36| 84, 006®8a 76, 601880al| 8 6, 5@aB4aN 82,42
g(g“;th;f 60 36 | 84, 0@&B8aN 77, 7@9R0aN 8 6 , 5@689aN 82,79
90 3| 81, 4B82bN 75, 901B87bN| 8 4, 30®7bN 80,58
O dZOd&zdL O 9 Oted * Odzfj

A . - .

| . wox .

1 *% *k *%

b=l ns ns ns

o=l ns ns ns

1al ns * ns

dranl ns ns ns

dimMbEli@zisdZOi NEEEFEED OL GBS

b 2O dzd OO dBiREdzd * § L ZOFOIsgetyyjs L t2OYO " Gt FdzGs jdipfle 0zdz@pOh; O dz
dzd o 9

Duncarils j figlds j H toj Hezsfisd L O csHddz L dzOyndej moddsddds fpsided ¢ d
SL O daj 5 SBEsRZOBO dhlsdd &0k dBdss sd doj ©OL dzd Sz

1 O o jix=fn j fOHztcy @AED5 mm ] ff totsBD' [p g Is30dzz ) C
60kgha'OL ®iAs ff tod F8&ORzd d Bt * j o4 dsijdsOdzedz 6190
90kgha® OL SlEO f ted S tOdzd, MO 2O O 55 MmO dEH OF | o
s tej Is 3O da@hah(@41B)af Is t6 | Is B3BEAQhah@L tids Of to o 18810z
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COots dzd dL &3 ' KicSldsdmBded Alse ¢ IfkroRe9ha’ OL sis O
ftedRteOded (81, 5%) Aa@L @q S dds L dzOYO" dz
1 OMOHty @EQ B? R MM E B0 1c tow daBd O Odglzizlsd yO
d 3Ofiptf to s @ O s g d ~ tc O dzA@p<QQ 5 § Wtz | e@SpsdIigyg Is o J
~f tod ~ t6 O &z@p<@B)s Is 5
ltots ) j fig Odzcy OB
(815%), o j d® 3, 4% Lk
1 BoasmMONMEd 448
b scii sk OL Odzj
1 4L OodMmdats

5 Mmsieilsse sMOH MEfts dkBJj6o J <
SHdsHE 20 HsE®E z mBmidBd miz
d dzO “ tHHO B Sy tLhc Ity Hz D IO yh® o ls j
L dzO g Odiipajts WEa0Bpd ¢ j I

1 ts g tizfp Is Jf fipbst)Qdipizt f) @ K to o © dzO
O2mm ] klsolwhmjodz zdzO0 ' GBZAT7PN), € HGls dddsy &BZOS d
e H®d ckmsddap GRS z%pe z @O
Glzfmistf fdslglgl My ° d dzj
(p<0,®).

z
o § %) vod z fildstafddzj  (
L dzOy @ ‘tsdzjzj 6 @ L dgaPGQi2>ymith O L to dzC

82
80
78
76
74
72

790 kg N/ha
70 , /?30 kg N/ha
68 30 kg N/ha
350 0 kg N/ha
L tcdm®/ 450

L tc anD® / 550

L tc dad /

*Duncanls j:fijfts j Hdetsisd L dzOyj dzj
J OV disdrtcj HC J
milsej
~ 1)

d fyls d ds 3 Gfrd df AEPERNED’ HEBO iz
otej HdzsmiE? GExmis@opZcd fiylsmomeD
fted ©OL&JuUdlsdd o 0kd OdsOBO fteditOdy ¢

te C

1 89 j<0O0° jd3
f toj Q85Bmm, S H

HELO OLBlkOj Od Q@O O o
74,2% dz0 € tsdzls to s dzdztiss @i ds 50 dzlz

60kgha® OL 5ls©®
77.8%) k.  d &3O dzd

f & tc Gded Is to | BGLAIOizz]

L zZO Y0 dz®2 m k d ts fiy Qe fiphpd?f da@ jdesatzOls

ftedn~ tcOdzj
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st j R(BA@ , 2% ). 1705 ,d00% d ECEkf OdO2AmiBritcy Plco j tcHz® j
ckfmisddey Milej BB j d2O0 € t5dzls todz@rdds ] Isd3Q dzldsO izt
2O o HB®RAG OIS e Oded ( ddzsj tOfBdrR OO MNP b s &
(GtOW d¢ s Mj2)Qezc ®ED5 mmEz EkMmjolk dzO' dd j] 6k
s tc | lzdfP@lz k6Ha'OL slBBO f o R tcOded BB TjsH dzizhin O ‘dalds
C sdzlstetsdzdzd Istej Is 3By he 'O Ustilly GFROEE tdPaizdz j o £ Mtcj H
GeMmisddzj, MORBOKybHa' ALicgds@Oay - iig@® dzd  d fpEss ? af js< o dzO-
MOHtey 002 mAEZOS H dzts iz dz0 C s dzlstetsdzded BBk fs@@dz § tod
MO o3 OBgha' OL s Of o o Q] o j <t Tk M dgd@dzd fj LZOJO"
9j<d MOB@Y MHLz GHhdsHEz d&O ¢ tsdistcts ddikglat | s 30dz d
OL siIst®d *ztc @ dzd .

1 OMOHty ®W@Y B2 dRIBGIMMEZ 2014 . L dz® @ iz diafo
fmed dmyyBOgHEEW). RAzIS] cOCyd §J dO0 tBO dzdo sO ded f
Elsdy0® dz0 o90tktdtcO ] BGote Mot Mise O.

1JdLOodMmdets tsH df il ifRids Jdg<legs s 5 OH MG 456
sf)ls o Ocdf@Q0O * dets o jikCoH o] OEMB MM @& 2 s H dztfplzi  dz0O
sfls Q] d s d o Odzf i ldPigjls jdigtiizls $ OL Odzj L dzOWwO* dzj toC
ftosmj ydesdz MO WHP.O " &z L tc dzO

1 5H Eldyo' j & ddkfhPdejoricliglistonin * j| Eklet' jd
420" 36 Mes(E7nR0), L 2O YO " ditdn tedg T st ¢p(G5@0) , dz00 RO €
dz0 ' ® § =) dfigf jdi(83 #%).

sOt k& ftejlsntHlA] FO0H S df O te®dgd YO dz
MO H oD tOdZ0 MM 2 420 y ® O fipisty jdsdsO dzB0 kgh®' O L s Of to d 7 tc O dzd
vt s BOdzghdl @ Bdtha'® OL s OFf tc d IHOSEJO L EARG O dzs 9 j <
fMOH B MmM( 85, 6 %%)k 8&6i,ddsiz dzO0 Ctsdzstetsdzdzd Iste |
MO wOHE] SEHRBOL 5ls @ 8 , {7t Bdkd 4
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7334 0OHtcy @dQ B? ez 2, 2ZmmH s 2, 5

4 OHEBYAdO] B dsdg , 2 HmEM RIBSetSHdh S jd&3 Jjted st
dmfdisde@d® §YtsH L dOYyo ddd EldtfOddzg HFBisd dal ¢
f tod n toODLdglqseE) () tod dzise  1.1314).,) tcls@y jyuR@z MOHLY O
HiB? ddzj ®©H I QdOligj Be b Id csHdded dMydlsde OF C
sty , ¢kmisddL &fipizts f gfic@idatastingi®, 8 %. 1 sH bkilsdyo
G s Hid{de ts ) JaaPdzsR @ O ef toy O Is te § QDN Is o glz | @20(108%),
LdzZOYO dzs o j<dh), @ @018j<d 1B, 2 04 8 ls O jsdzd dzff 8 )( 1
10 o Otz B * §Hzj 2, 2 H g dO,d50 [MipEEto@® %), 16, 9
Bdo jgB, 60  BHdshMEz @O O O tfiPAs i) 244 ¢
@) sisistse sMOHME Y 54 5 Efists/oyjOCIHOJ dzj tc MYfipdEFOH e O
Licde@ B2 ez 2, 2 HEH 2%25EZ 3O 3O° 515 ¢ & ¥ls f dzdzOf B8 ] <
GlkMmlsddzd f)jelsfezy dzO k& s L jtc d B B’ © ju s to d dzj dzO
20" BEfQHAE ¥ ®OK yde'dzlD | QWD O B3 fso j <O jdBB € t5dz
OLBISO £ ftodrtcDugy" 4 jvejisce@Pugp 2fHitmm2 , Fted yj Bz |
ZO 9 j<dkig@ticy @ dz0 ddOtx islgiEkDdelz 4y Qf to o FLEEVdizd

Ot tc MOH o G'c) B ? dheed 2, 2mmilzss 220 152 . B gfdgte d dzd
d fsH LsOREE) saddsg z Misiddds o Jf e yd B2 Mk Mtlsy
tcj Octso Odzj dz0 kfMmdztse | (4 dzls j c@RAOE dig fg@hg jdiio j dzts to d3j
(p<0,a). 1 dz0Yy O  Ofz EEEHDLE 0dz0, B SlsygdZz j € jdz ks
9 Otc dO dy@iksh Is d dzjs d fipd IteoOi(fddrls\y DS figfls f dzO ff fig 4 8 4e O dzb
OL ts5)y(is305)

1dLOodMmdets tH d sfils doRdsjisds 82@iz0f(16,200) ° |
f5C 0L OdzO Lj@mOuWes wes) °j@pPi s @PmBs sHdsMEz &0 sfils
feszyOo Odag o jMsthigff difdtelbitzi d MY s5° ddzj L d2OUYO daj |
f otsfj ydets 3L 5 @B 25m@ (pk0,05) thd &3 shis®Od ¢ 448 (14
d r & d4662B)y

1 5o j <iPflgo j dzj * Jedis dztelkgdd das@ @ s to . @ @i 2,5mm.

10" B3O¢ O ¢ Misid daPdzsaiyeet jdits O HIDftOd2Q B ° B2 H 5
25mm(121%)z tHhede®sp | sgREddzs. 10 9 j<@bse Pl zRO
dzO ° of) @ufter @RI 2,5mm (145%) , Odzd Mg dzd " § L 20y O dzts
SHdsME dzOnjdsfyls d=iez m4 618,7%) YeEzDj <®E fj Ist fzjj ‘o O
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H st tokh dzff RNl OH oy AR 25mm ftej s Hwles Moadr Mtstelsd,
Mstelsj | o tsfyEndkiyi S48 .dzd * j 10z@RO 06 Gast aizfsdjy O
st d dstLissiH | So sHBBEO [ BRI BRYEZO L d2OYyO dats 9 j «
L o @&B25mmizH tetlgr d Isticq kMmdpfgjddsts jsH desMkz dz2O o kz ckfls
CsH MtstolsdgO MQH<EO dg z M ls RO L iggOlyedj dafshuptg BB dz ff O H to ) C
25mmEkz tHdhshEe &0 dO° R sk &b W E §)dzdaosdeigos Qz

9 J MPH tatzP B * FERH S BmMEE dz0° o j <t° ¢ ddfldffizd £ H
HickeeOted clrdgdsi iz so j (ddzlsj tOCyd OB ESEBdzr 4 8 Mls

- "550 macdz
b dz0o O 450 m2cdzO/
1 448o 0 350 masdzO/

m H

14 456

*Duncarils j fits j H detsflsd L dzOyj daj dMmisddz 30dzd & pfg@3 o d 3O dzj teC
| cOW B wmde j H | o to@ w tdSBdsddQ d)° daej 2, 2 mm@o6) 2, 5
mMstels d Ay fted tcOL ddf sy dzff &3 Mbp Odcf  Qdzls OBO2 .G
(ddzsj 6eOSyd 06 ¢ = 1)

Tte j Is d3Czde to j ¢ OkgHa®O L6Wls O to d ¢ tgAREis L dzOy O dzs  BC
MOH Ly ®RRI25Mm Ez tHdsMkz d&O Mmej ff tsdhb@eErkz]. o OuctH IS ©d
{ MisOdzd Istzd BBOdISSC OL OO L LHEO®" dzfs fips0s).dzd
l o) QUzs ] €20 B @p e Hz® P B ? FERPH S @M Sk lso te'zj dzO
2O o <’ ¢Glsd dEdOURED jo | < 563 fHcL- tidD &M 6
ftotsmj ydets dz@° 3O O E dzO° BOS ts° 60kgthd]lOd dgts Ofj Iso j
ftod RtcOdk) ((1dodzls9j tOSyd O ckflsddz® Mmjlseaj ° ftodn
2O BOS 5° ckfMmlsdded ] Skyha' @icils GO PG 0 zd 9 (
L dzOy O ditsO HiEDfiz@ B > FeRRH S M SH sk dO0 ftted
btej lsBOdz ftedrntOdzj OwBISHR c5dy oy t5BFOdEd OMOS O
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dimf 5? ddzd L dzOYO* detdc d2R2Enim M OBB B Mz dIPO Istsj Is o3¢
30kgha'OL s @ M@FPdzMjlsoj tH 450 d 550 LtdzO m

16

14

12

10

/550 masd
450 misdzC

30 kg N/ha 350 m2cdzO/

60 kg N/ha

90 kg N/ha

*Duncarils jMits j Hdztsisd L 2Oy daj dMmisdds 3O dzd ok pig@s o d BO daj teC
| cOW . edzgj HC jdzoMdQAHicHLOG d&Q B ° ezl 2, 2mmB) 2, 5

G z I lsizldzPls o | ftcd GOLEZJYdIsddz o 0Oted OdzZsOBBO f tcd n
(ddzsj 6tOCSyd 06 ¢ = 1)

1 OMOHtey BWBQ B? GARj, 2 HMm 2,201 3. L dz®Yy @ dzadts
Iz Is d yiPEAddssClz ) ls d dz@f tefgfj lswejidslz Mz Mtstels tGpdosbydists
ftso | €@ dzishljdie dzls | te@ftsuds @ fnGfiyfjds @<0.01).

astols j 1 o tsflesydd | = ettsm O @Ay Efd§@idzgzO y O ° dzts
RO fJOH e @RA 25mMmmE GHdsMHEz d&O {283cd0) d | igE@adte @dz
(16,1%) (p<005).

1 89 <0 jds Milbe jdej dested3s] BtalfOq@Mmdzets (@Ml D5
1 0" B3O tcy OH jrIWcia®] 2, 2 HBEZIRa O jmim F jdz0° BOC t5°
Mdlseaj (16, 0%)R220HtcN@Ej HEtsdZO czMmMisdded “jJ Bdts
zO“ sdxfiplsddzed L O 2, 5%. 12128 5ymi@ds Isij © HjEHHAS O dz ta ddED 1
tOMmisy MO MoOCdd3 ftso j<O® &3 dedp te® dogledis d dzj
L&Z2Oyo O0dz klsdyo . 2XZ5nmidio MslnHstOdL) © On BLctsdeO 2
(ddzls j eOCyd 0 Mtstels® 7 ckMmMisddd Mjleaj) (ctOWdC
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30

25
20
15

10
7550 m2sdz
450 maedzO/

350 masdzO/

*Duncarils j s j H detsisd L &zOyj daj dMmisddzs 3Odzd o plg@3 o d 3O dzj toC
| OW d4btmdej HC § otcj HdzsMisE j EPOEdey ©, @ mm @JzQ , 5
mMtstels d S yao ftcd cOL &zd ydlsdd3 o Oted  Odzls ©BO G
(ddzls j te©OSyd " © 1 7 1)

4 OHtL@deQ B? dsdzj 2, 2 Htz 2,09 4 mm g wHz0d ] dzts
9 0t Ots Lk tsHatidshinig jds@<0.D © d - ©OQ debisps0dsh). (

10 9j<d MN@BEEOEPR ° d d2j, 26H 5,120 SMadjuzjc iz ils
fdlsed d HBLJ OWEIOWKO itsdelstRuin}@Grsth)Q M@t ] O
Licdz® | Bl so sMOH 96 | 4 BAPEO8 dk dhiyas Mz &O e
Hiczg My d lsdnes@dejy &34 " 2 Medrm dMydilsde Oded s Mstelsd
teOL dzdC ) bk tsop05) f)ottridicdy o dz j rfi@sicdd® @20) d Mtstels j
1 59 ts ) @481, 8%).

1 59 j < @kzjnds d dzjts H j3I5e0] dzOM *4 HiAD Wi dB@) | O o O
MOHY OH j B tcdlz®] BBHMNAL,02 1H® %, O Yo j<O' jdi3 ckfmlisc
dz0 55 @n°u @8O

vtojlsdsOdz MO dz0O° 9 j<tsdg HBSLtsd OLtsIsO k2 ftodr teC
L ted2@i25mm (11, 6 %) E tHdthikz do0 tfhed ffifdsdthdO dg O
RLB] ' & thsOddnr ItejlsBOkzO ddhkz ktyjdj L &zOyo:' d
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U OB Jl&80O u OH oY B ’LftgO2 , 2 mm )2, Hstcla @ sfc P te tets G
CdYUBO s EHdAOBO dMidlsde O 0 kZeoDBddBdstflsd
Glsfigijdg j so ] d HtodrtcOdzj OL slstsdi

RLOtBSI o Oted " n X" X
4 OH e ®dZO tH MM(®) HE 2, §
L 5H d &z 144 2012. ] 2013. ] 2014. ] X
13,410BN|17,310AN|10, 565 CN | 13,76
1 Botsm@48m 36 | 14, 0@2B2bN| 14, 5@380cN| 11, 2@42al | 13,30
1 cosmM@BeMm| 36 | 11, 4@487cN| 14, 603B82N| 8, 4 HA97TN | 11,52
uees [ 209 @1 36 | 16, 1®@7aN| 23, 8G7R6aN| 10, 7@265bN| 16,93
mMOHtOdZ 36 | 11, 9@W6cN| 16, 1@5750N| 11, 8@469aN| 13,30
Lk flsd 350 48 | 12, 003%4bN| 16, o@3BocN| 8, 9 0867 | 12,33
fnjlse 450 48 | 13, 6@4®9aN| 17, 3@™1bN| 10, 8@338bN| 13,96
(L wego 550 48 | 14, 4®3®8aN| 18, 5@866aN| 11, 903B1aN| 15,00
0 36| 13, 4®36al | 17, 7@80nN| 10, 203B6bN| 13,84
r ‘St © 30 36| 13, 0B493bN| 16, 70667n| 9, 9 D@5 | 13,25
E{(thth;l)tG 60 36| 12, 805420N| 16, 7@@6nN| 10, 4®450N| 13,38
90 36| 14, 2@A1aN| 17, 8®@%91n¥| 11, 5®524aN| 14,58
O dz0dzd L © 9 Oted ' Odzj

A ok sk ok

| . . ok

J * ns *

¢:_| *k *k ns

¢l ns ns ns

1Al * ns ns

drinl ns ns ns

PiMmMstelsi@;zmlsd 2O THEE8 PO OL Slsd

¢ 2O dzd OO dEiBfEded * | L dzZOHOIsgetgls L tzOYO ' OUs FdzGs jdEplso EHADZENEON,; O dz
dzd o skz. 99 %

Duncanls j figldc j H 6 j HezsMisd L © eHddz] L dzOymdzji HodidiilsHdodss frplsiddzd € d
SLdzZOYjdzj 5 CdzsdOBO0 dMmisdd BOkP@EHdss sdi dzj ©WOL dzd € kz°
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734. dzj G d O LCidgfd OF O

[dzj tecd OL ©dgO&'te@ 6 tsH M ¢ jdd f fofdiste]cp A * dzts
9 Otc d t20 d3® datshrigaiz dipss to s Hzfpls dsdefjtc doR €OQ dedsiiE@l dzd o s Iz
L dzOy0O skt d dzse 1.134)., v I&ZEBfddy tedsHlkz dMmfdlsdoe
f tets™j dafe®@C drd * "Off LOdzts ) BUO s OR j.dzafaj B O O § zZOO® O
40 RO D0 12%) ,( 820Y0 &z 9 ) <O Ok a0 D4 <O( &7 ,2D% 2
(97,95%). 14L0OsdMmdesy tschn lizifglsdf@sjo jfixjzisojjdzjdec d
Cdzd " OHOY 5° ifstQlss» s OHMESd 448 (92, 9PeQo @y dzO * «
(916%). UIsd YO EiishdidRitlL tcC o O dzj L 2O dzO o Otsd
Cdzd  BHOD2% k dz2O0O° BOC 5 % oAz ids@ dafj <Hds WER Rls g dzd
fsH Eidyo jd& fsob <DL YieeddgP R slp @j thdd O ¢ d
dzj L dzO s diats g 38962 dz0 € s dzls to s dzdptsdz09dR txlFCOs diOrelglzls 3O dzkz i
RO o j <td Hts U tsdf S @LOEEEO

10 o90tedi@PEFYdd  O%eO 2012 . L &z2®BYyFdAAzz ZIsd yO*
d 8O0dzd Mo d ¢ totslzyOfotddfdzdy JWES IidAc diptstels § 6 OL dzd yd Ists
ftsoj<0Odsj clkMmisddzj MJnlsdzim/ls(ydz@lg ntc @5 HetPO @Ay Etisls ©
2§ od - € Qdddls § 6 OS¢\ 6@ - BOWPO Od Wisisffls d dzj M lse j dzO
f 59 gzO0Q dzJyf tc d njtd Gdz M ls d dzOY tdj AstdQ dzQ (pDIOIs s OB s §
ftod ) <j dzOUdOdtefp OF updO t&] " frasdiEddsQftip§ls & f ) BEQjdz§ s § <O
HEOQ®&Iskz f tof § ozl gzt OC Yy ¢ of It Pip IS dci0dz@ OL tsls tsd
(p<0,01).

14dLOoadMmdets tsH clkMmisddzaj MJ lse jO do ji<td rjta@jdigic dO
Czd - 0§ O dMy 5? d ZO ) t6%)ls Qelts i@ A tdRrE to € o 8 P tKlslgd © OF O
1 satsMOHMEd 448 BddzO | d2O'udQ¢ Q@ md J dndzdz® fdzd dz t
dMmy s°LdmRYeodzazd ¢ j £ o d3 diffseslxiini@fh, (08, 1o0)d 5 6
[z dz0@7T0%0)(p<0,09.

1 59§ gz Mls d dzj dAQju D aMeBYjte ts fiirjj izl &€ dzd *, O 4Gs d
Ud Bz Mz Mmtwlsi t@p<etd | ddsas O Y O 6 Bo Diidaisd@d M lso j )
(O G)Qtside Olo d Mdesdz® Ho nsslicls j cdzj to g &) ff 1z °dFALzQOD @O
CkMmisd dz@8,%)lp alzj ccd  © Cdzd O O E dO" BO® s° Skl
0,6% E BSHdhMEz d&O Mty @ B %c ki isd dds iz s walts figzs o j
fd lswtsitgls so sMOH MO GH GABOHAF s fa@dzte § <z jdzjtecd k2 ¢
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2 0" GO° 5 Of fiplsdndedpdasiitdzbj g Efmils f Bethls d dz0 Mj lse

B j] L&OYUO dts kkdyOodkd &0 o0tdOf j it yda
Hsls0 | & sHGBEE OL @R O° dzs aRP Mz g ‘O 0 k  dzO
ckfmisdded b sampzimEz@Gdddj mjlsoj.

100
99
98
97
96

95
94

350
L tcds®/ 450
L tods®/ 550
L tc dgeD®/

*Duncarils j:its j Hdztsisd L dzOyj daj dMmisdds zOdzd o pfg@s o d KO dzj tOL

L cOW d4btsdis j H ¢ § o te jiHalgEff) Iid  Sjdniso) Gfs@Iisd  C J yBO  fte
©OL &zdudlsdds o Oted OdZlsO®O ckMmisddesj fMilkej k& 2012

99

98

97

96

95

0 kg
N/ha 30kg
N/ha 60 kg

N/ha 90 kg

N/ha

*Duncaiils j fijts j H detsMisd L dzOYj dzi dMmisd 3 BOdzd d pl@Es o d BO daj teC
| cOW J47/sdza tc j H ‘dgsmB | H dzj tccitc gg@o} dzdn)s@Is@ S ydo

COL &Zdudlsdds o Oted * Odzls O B@ Stz tc @ dijdzlsq LcOIE sy * O 20

1JLOoadMmdets tsH Mttelsj d cekzMmisddzej Mmjlse j, f tots
Flsot' j dz0O dz0 Iloghgd'lO®d&RD® GO § e ~Cc Ofdms fif jOuBdztss %iEQ © d3C
ZO0 IstojlsdsOdzz MO dzO‘ 9 j<tsdy HBLisSA OLO k& ftodn
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ftedrtcOdzy OLBIBR Mk fhsts Odj L dOyod dj oL
(p<0,05), f§td ud Rz Mk GeAddse O Lfddoyditxizj te JCC
ftod m tefOitlgjj KOS yd O Mstels® 7 ftodrteOdzO OL slstsd) (
448, 16etMOHNMSd 456 d kdOeOy Mk dJBEOd] it
stcj Is BOd&zKkghd]@L 8BO, O d@zO0° BZ3O° k& kghd' B lE&GBOdE
ftodrtcOded. st Mtdsd (MOEMOWszs jdzC7 oojte’ Q) | dzj to @
Codzstetsdzdzts a3 Istoj sd3Odzz, O f totsfj kgt O z® FOLO  dz
ftedrteOded. 1 tSH ElsdyoO  jd&3 ddasj OCyd j Mmtlsj d
jdzjeed 2 Cdzd 00 j d&RO&O Misislshos R Gl IS
(99, 0%). 1tshjyds o0 O & s | e SCiHeH & o
Bt IsdgOdzHzO 9 j <R3 HESLBRE OLBISO £ ftedrteOded ( 9

bc e
& 90 kg N/ha
60 kg N/ha
éO kg N/ha
350 masdz0/ o kg N/ha

450 mac dzO/
550 m2c dzO /

*Duncarils j:fijts j Hdets s L dzgOyj dzaj dMmisdds &3O dzd & pig @ o d BO dzj tOL
| cOW dBBsdea tcj HC J otc] HdzsMmisid tc dp@lz) tc & dz js d z@xd MQP s |

oL Zdudlsdds o Od ' Odzls D@ . § wWosHigQatfj ( QLdasly tsd® Sy g2

} sH EIdyo' j &3 ddlsd te Oftaydr tgO dejk tha Qi dpgzls 4 §
f totsf) jda@dzete j < QOS falzjoE ®@d “ j] Elot' jd&z0 Ek mbdg®  dzd
stcj Is BOd&zkghd] @L BB O tod (I9.0%}d s QO @Pdzj tcc d ° O
Cdzd O 0 ‘' j ftesdzO' jd&zO E dzO° 9 jsUis ‘H d bsfigis doizds lsd20
ftedntcOded (96 ,fPM%) dzO ‘votg) | <IORIG Bfdryf nitdld dzfzO ° BOS 5°
@O 9j<t’ chkMBGDUP] lsas] dzadyk jdejteecd & Cdzd O
9 0tcd Odelsj HtdrntcOdzj OL Slstsds. ORE IS ki el geid s
ckmisddzy Mijloej, ded  jJ Bddzts L dzOUds dfizjj w©OIZEZJT) O
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e ydes dzO° 0 j <O cpMmldda ®j Sang? GHE 5B &' j tz@0 dz
stcj s 3O dkghafi@L 8190, © dz0° RO Eyhaz® L Ikids PfisteRORdEzO dgd 6
Stdzstesdzdzd Istej sd3Odz d Is39] Iisdz @fcse drydag @tad o fi t s3] dzds L

LldzOYO dzj tOLd&JS) b ftscedjHkz ftoshj ydg Jjdzjtecd

RN dlsdo Odzj Mblsj difbtcBy § @O WPy ElsE duzf Octso O
cOMmskz<j ddot] ftdrtcOdsy OLBSkSdRE o 0ttd OdlsOd
GkmMisddz0 Mjlej R ftedrtcOdRzOHBEEE®Rk, HOIs@EO o O
ftesfmjydsj Jjdzdteed j Sdzd O°0O ‘j ftedCOLOdz d&zO Ct

- copTa X ryctuHa X npuxpaHa N

§1a:- T ) = ‘ b 14 1 1

ol gl I 4] b

sa N o \ f

2 % - 1 - | { ==copra

B, = 1 L | 1

:EJ.EL | \{ ] Eczop*ra

g = ] Tcomrs

@ ,f)',c-rqna: 2 ryc*rv1;Ha: 2 ryc*rv!;Ha: 2 rycn%ma: 2 3 "}}:c;opra

npuxpaHa N:1 npuxpaHa N:2 npuxpaHa N:3 npuxpaHa N:4

o stelSiQ s olsMOH M dsdBBOH B I dzO $OMCBH @O dz
| Z2fls d dzO 1 BpPuste gz 2 iM50L te dz® 3inB50L o dz® m
[ 5L O OL 5lsO iz0kdha'y23 BOBgbd’; 37 B0kg ha'; 4i 90kg ha'.

LCOW A dzete j HE | otej HdzsMmls d to @) to iy tgls S dzdj \@RE@®D
COL &Zdudlsdds o0tkd OdlsO®BO clkfsddy Milej d ¢
(ddzls j®OSyd © ¢ = 1 = 1)

[ dzptd " O C dededd@ @01 3.. ¢ skzodqd@dPtegtcO0dz0O MOkt
s djydp ts to(B<0,0) ( s OB j.dzO 1 9)
dmf disdh@dzf OO®EAs j L dzOYO " dzj tOL &zd¢j
Cdzd , 0@ d yj Blts o i OHRIFD A BOzO dzO0° 9 jds@&F , 2 L dzOy O
Mstels® | scosmMOHMEd 456 (83, 1%), LOLdd fqdzi Hd f
[ dzOo Oy (78, 6%) .

1 Odzj e g Q@O 2014 . fk sEoOfudRls dgsf s ts ls O
(p<0,00)d ddalsj .O¢ yd Of &l RO dGostp)so j -

g9 J
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v OB jJlezO [ dzj toc¢ d ‘LOc O] ‘ PE OB § s fc PlefiagdO & ¢ SH d dzO
dMfdlsdeo O 0 k L OsdMmdetsMmisd o Bt d Bk RO O JcOL
ftedrtcOdzj OL lstsds

RLOfSte 90td ( n XX
[ dzj e d O tE@P * O°F O
2012. 2013. 2014. X
1 5Hd dO 144 _ _ _
97, 9G1D6AN| 82,611N0,138C | 97, 1Q,I125BN| 92,56
1 Botsm@48Mm| 36 | 97, 2@264cN| 84, 1@®1aN| 97, 3&1Z9bN| 92,93
1 o smM@seMm| 36 | 98, 0GIB2bN| 83, 0@B1®4bN| 96, 4@F2cN| 92,52
el r zdz0o ©1 36 | 97, 9@148bN| 78, 52m7dN| 98, 2®I29aN| 91,57
mOHtOdZ 36 | 98, 5G184aN| 82, 2@195cN| 96,48N0,272c | 92,41
Lzl 350 48 | 98, 6@M45aN 82, 825 | 97, 2@21ndl| g2 91
fjlse 450 48 | 97, 9®@1B9bN| 8 2, 5®@2B4nd | 97,06 7 0,804ns | 92 54
(L o 550 48 | 97, 20188cN 82, 4@286nHl | 96, 9@ | 92 23
0 36| 98, 10153bN| 82, 8@26nf| 97, 2GInN | 92,76
r ‘St o 30 36| 98, 5@a1B7aN| 82, 6B%5nH | 96, 9@ZB6NN | 92,71
iﬁﬁ;ﬁ 60 36| 97, 7T@2%4cN| 81, 8Z2B7nN| 97, 2@2Z24ndN| 92,30
90 36| 97, 2®288dN| 81, 822B8ndN | 97, 0@209nN | 92,04
O dz0dzd L © 9 Oted ' Odzj
A ok ok .
1 ** ns ns
1 o ns ns
! * ns ns
¢l o ns ns
1Al ** ns *
¢ rdnl o ns ns
diMtstesi@zMsd O i HEEEFEEPdED OL st

¢ 20 dzd IJOO dBiBJcdzd * § L dz2@HOIsgetls L tzOYO ' OUs FdzGs jdEplo 9 lzdzCNB@0; O dz
dzd o skz. 99 %
Duncanls j figldc j H T j Hezsfisd L O eHddz] L dzOymdzji Hoddiilsmidds o j dzd € d «
SLd&zOYjdzj 5 CdzsdOBO dMmisdd BOkP@GEHdss sds dzj ©WOL dzd € Iz °
vz ol Bus Hidis) cHgdzd, d&zO° o j <k  ffs®zPydzz
fMstelsO | 2dE)p.0Oyl Q@ IBORY dof s ff ] Riplkf ipf sOY @) Mmtstels
1 5o sMOH MC o) @ INGOOAAW) 946 RA &3] ' 2 d i fyfids dfethuiifts:” Arpisjte
L 20U O dzjlz e EALYdets” J.dz) BHJKBI 6 WD BN @OEGE]
456 d Mttelsj mMOH tcOdz.
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}sH ElsdyO' jdi3 ddals | te OfStapd g0 dejlk e qutiiidagzls o 4
ftoshjdp@k®jdk ®E€dd° OF®Go '] daRO° B3OS 5° cdzdls d dzd
Istc j lzdp@dAGR' OL 5IsO bk o) tdf Qi) jla@B B zO“ 9 j <t5°
G kzfls d dzd dzGls jol§ dzpPatz kéMa' OL s O § tod 7 tc OkEdd L (56203
ftedicOdz® dzd “ j] L dzOy0O dzs klsd 4O E® ogadimlm @izl cidf 50 js
Sts dzls to 5 dzdzd ff ity BAGOSELSED 0 j <5 KME dzg fHgze s
LdzOYyoO dzs o j<bk jdzgjteed & SCdzd OO0 k GHdshkz dO
60kg ha' (96,3%).

o5 —
97,5

97 4
96,5

96

550 masd
450 m2sdzO
30 kg N/ha 350 m2sdzO/

60 kg N/ha
90 kg N/ha

95,5 +—
0 kg N/ha

*Duncarils j s j Hdetsisd L dzOyj dai dMmisdds 3O dzd & plg@3 o d BO dzj toC
| cOW BO.sdrtcj HS | otecj Hdzts s do @)dzg te &) H3AGZ0E odgd * fOE P
tcOL dzdydlsddz 9 0tcd " Odzls OBO ftodrtcOdzj OLBIstsdE & 20

7350 ¢k dzO € dededdE» sfls

VEEYf dZO Cdzd * Oo sfMis L tedzO IHM tIsdolésEasipEO\{ @ izt | to ¢
pOtedcO®O §H Ekdyo' j GO0y § deash TidB). ki@ Do
VS EY dzO € dzd * Oo 5 08%)L todlzOR il JABIE%2). B  ZO L dzOy 0O dzts
9J<0 E tHdAdsMEz d®*) 208 jecz®H @k . ( 83, 1

VS Y d20 ¢ dzdic dR® 2f9ld 2 . * B 6 ez dzifz®rdDE Isiaf{jydd

Medn dMmYf dlsdoe deflm uy Azls SO, czMmisddzj Mmjlsej ©OL
o Otcd ‘ PWEAbF @idzg ls  dgls j(t O LB fgels8 JF e Rt Odz®) OL Blssd
(p<0,0). s OC sfYgtglsj Mk dhmyfts? ddzj wWOL dZzdydlslz tj OC yd
Milkeaj (ddzsjtOSyd 0 MmMselsO & eEidOupdg® sdpj lse j
( d dzls j tOC ydyf e ~hitptOa)0, CAS Wists dz tofp OF tizd ptPlds d © O dzls © GO
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¢ zfis d dajz0f Jzlinaizis o J § tdf ot dBjeefptls | to Ciyyafls @ =~ 6 kzMlisd d
Md sajodm 6 O dzP(pO,B)s Is 5 d3

U OB 2020 v S kY 20O C dzd ° Qo tsfisH a twidzOH JABBO fiff tiste Iscdts H* @b
dmMfdisdoe ©° 0 & G dRdOf s® Ot YlAIHMfgizlso | o
ftedrtcOdzy OL SIsts5d3

RLOBI 9 0Otd ‘| n X
LS Y d2O € dzth @ o tsfls
2012. 2013. 2014. X
] BH d dzO 144 - - -
98, 9®6AN| 8 3, 0@7@4BN| 9 8, 3®WB6AN| 93,48
| sotsM@4si 36 | 98, 7GIB6bN 85157N0,179a | 98, 1T M5bN 94,03
sl | sosM@sei 36 | 99, 1@1M3aN 84, 7@MI®0aN 98, 1BI®1bN 93 99
2dz0e O 36 | 99, 1@192aN 80, 9@A23bN 98, 97114aN 9301
mOHtOd 36 | 98, 9GIBG4alN| 8 4, 0@2p8aN 98, 1BI®1bN 9371
L b Tyt 350 48| 99, 4@aB3aN 8 1, 3A83B9nH| 98, 5@123aN 9309
mjlse 450 48 | 99, 06120bN 8 4, o@2B2ndl| 9 8, 5@12aN 9387
(L oo 550 48 | 98, 5@101cN 8 3, 8@2p5ndl| 9 8, 0@IFIbN 93 48
0 36 | 992 1 10,082a | 84, 5@29nd| 9 8, 6 BIB4AnN| 94 13
rest 9 30 36| 99, 3@woaN 84, 1@281n| 9 8, 301B2nH| 93 98
fkg‘“NGL;) 60 36| 98, 7159 N 82, 4@B7nK| 9 8, 00,185nH| 93 10
90 36| 98, 6@B1I6bN 82, 4@G288n| 9 8, 3BMR5NH| 93 16
O dZOdzdL © 9 Oted * Odznj

A . % .

| o ns x

] *x ns ns

(| * ns ns

! * ns ns

17l o ns ns

o a1nl * ns ns

I Mtei@EMisd 2O T HEEEEEdDd OL slstd

¢ dzO dzd OO dBiBfscled * | L ZOFO sgefyls L tz0 yB%OUs FdzGs jdiplo mbdzOy O Odz
ddo sl 99 %

Duncarils jfgtltc j H e j HezsMisd L O ctHdd L dzOyfnde rofidijlsHdogs fplsjddzd € d ¢
SL&OYjdj (6 CodsdOko dhlsdd EOddGdhdss sd dj ©OL &dS k"
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L ftots’ GeHddzd dMistcOy PHETCQ] diEAREEOR @ * dats tedz®y &
o 6j H e ddd o 6®d sHdshlkz &0 shisOd) dMnyfd
[0k Mokl &S 6 GRERRO dafd¥ j

74:/:"'"4'» JF:A”/’ al

100 g N b
I a .
99,5 :
99 2

98,5 |

98

97,5 - . ""-l ° 456
30 l I -

L tca@®/ 450
L tc dg® / 550
L tc dg® /

*Duncarils j fits j Hdztsflsd L dzOyd dagj dMisdds 3Odzd o pfg @3 e d BO daj teC
BV dER8dz stej HC O otcj HdzsMIs EC kY dzj Cdzd " O tsfils(d
tcOL dzdydlsdds 9 Otcd " Odzls OBO ckzfmisddzy Mjlej k& 2012

RL B34 ' 2y thd dfjd°~n Mas o j dzd A i dedstasdad@tzdiy © ° dzj tOL dzd &
ECy dets®  Qds'dg®DBSE 6 smj @z 2 &@ fodg] * Ootsdg®
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HisL j kgha'@®OtslsO. 1 td HskgHa'Dj EbOEZEIEOEIHPDVO EOMO
5§ OHO, Odd bkt MBOT J ¢ j d2d.Qj disdiz@k @GP Asq y¢
fsCOLE £ L d&zOyo* dzts g jj ¢ i to BQ S flsipfudRit 5 & j B8 d
OL sisHB5kgha'z Htkzets® d Istj <t jedsdHogoiagdzsd ifif @dsdf® fip
Ottman (2011)dz0 Y wHtkzyYy £ o¢tcdLtsdzj EkEleot' £° j] dzO" 9] <
Mstelsd fdomMStse ‘kphi@ OClommad akgbl®) &d 658 B 5d3
HisL j OL tkgmal, si0 B fdwB jBtsd3 dzO° 9 j < jkghalsL j OL s
(59,0 kaghlB 7,09 ' Elsdds, 0O 90LdwOT O ddmk ¢0
o2t toolsdfBsisydd 0 HS GOk, £ (20 1t Pfils oS iisdzdsls O te )
sLddse fdemitse * jyuBoo st smoj o6 dyhdss dd ud dzj
t OL &zdydlsd zE MO OLslsdetse ' ZBtedo O “PpAUBED] S Istsd
Bsclkz M fitpstylsdadds d ¢ Ote O CdsLtaAdinsfdsts0 30 ¢ & M Is d dzd
tcOL dzd Qs fizB Is i & o dff tztinefiztse t5/HSO)

ststej] ZOydosdz©O OdOZdL O ESOLEZ | dzO L dzOYyO -  dziz
niClsdzdlsOtemSj O] ALOQBR )d agPififjdzjl 000 L tedzO (
fts SCdzOMmkz (0, 31), ftoddtsmMO etk Q OL @D , § 51 2§ ¢
(0,16), Yjlbojdse ¢dzOnNEHM®LIIN, H6)p o s BA? OF
14 CE0Isde dzO0 RBj"'fzd @6 d @Bl NOGgE s’ ddzj tH 2, 2
25mm (i0,41). tj L Iz dzlds@ddso sH dh ¢ j iz tsfy@rg eek@Ofmded MO tjL Iz
10k dzso < OC K RPPOLE. ] dzO YosLdlsdodzz Ctej &zOyd s
BOMJ LwdzO MO KOMsd3 1000 L todz@ dAd @3d 3 9ss ) O B2p f)
HisB d ° jagdidy dzls Clyuoes®0  ( 2 Ol te ' zdzQ O dzk  f sL dlsd ¢
Bj' L Osdmdzsmls 7 j€EEBRMHOENHO | L taikodky® c @09 ) ,
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CdzOmMO ROy &6z, sd? ¢ (0de® 7473 , € ce@fiplz j (00 L8361 7 )
dzd €[G datg] L dzOyoO ' dzz M @0,2386).Md desds B d° € §

4 OHtox &®'daq B ° dRIBMM, § toj BBO dzOh d B d OOy dz® YO dz
LOoadMmMd tH @eihnizsde®h C HMostels § fcd & &z @dHdapn Mj lso §
PlsdyO  jd&3 tsodr WP HstdneS0RCH, nensdnQ i@t dzls j tco Odzz  tsH
633%H t5 4%.3 ,

VL ftesdLoeotHd Hgphfte@RO {Qik@MisOCe? O  ted d3Otsc
CoOdzdsjlg® MlsdzO L tedzO MOHEY ] BOTd ddets MCtotsi
MO & ° j Ji§GHsuE@ina®@ MolinailCano, 2002; Foks et al.
et al.,, 2006 Kaya and Ayranc2016. 1 tc ] df@ O 9o daizdadti€ s M ¢ J fdo Otcf!
¢ sdzo j dBEBG) CjzOMd W JEORE " Qtej 3O ¢ d - tFetadr f d iPRZO dzd
Ud bdted $:086 @z@ify tdaffaG mm, Il ¢ dzOifn Qe dz8 2,.8mm, Il ¢ dzGif O
L te@B25mmd Sl2mwm < tcsdL otsH d M@EEOBOCMHEwOstcd Mis
gl FozQx ddzd L @@ dadfekzfmisted O L ORlsjo O Eygh
O2m&é odh j Bavin @&O MolingCano, 2002, 0RO j BH W3O SLuafdzC)

L tc &P mm (Fox et al.2009) s ©OC o = j yodz Mmj &OECh ] MzOHE" |
nBisejded ] tOO&WBY | &z I YEsEOCHs< |, ) 22 OYscddzjdal® d
LORIsjod ddiwopfEhlsPdzd Mlstesyd " d 5 Ok Co
COts tsmdzso dzj Mmafters df ddf z@RIDtsde PlHdgp D O 4 o @ BJ
ISt j B O H G df) G HIGH N tc O C W dc'ddB mm. 1 to ts ) j iuGoHdis ] t©dz0

HiB? QEzgnBizlstcse sH N edsBEfstcls |, ¢ kfHstsdg) sIHQ@ s o j
2 ftod Ao Gazd)fLt®o. 1 58 d ‘tgjjdzdz dzls O dz@ifg@ed tcj L Iz dzls Ols d d3C
Cts’ hted2® gul j etrfiadd QRIgEHWYdIstir Odzd MO Mitels
fdomMise " J Yy k2 &2 @04h) H@®x tsHEHZ E1PB8tSE +
4 dejh s BOTj BH 50% digf dlSdo GdgPp wpREADP] d B3O
gL &z0smm¥ e ¢ 8%, odhj tH 50% dMfdlsde Odzed~ Mt
1l sMdzOstcOdes 5 ¢ Sig@HZOOED H | wOdgE@zj <d@dren € i
LOBJjdzj ¥ J dztslr  &26),08 5z0° 30 d & 2 O4d.FathiesakH Jdzd ( 7
(1997), Savin et al. (1997 Magliano etal. (204) M BZOIstc Mz O H @ o dMtsE §
Isj B j Okt IssCtsd3 dzOdzd 9 OF O © rctdEPPISHEAYlS; ts oLtdg] ddYy dz
hists ftslsote' £° £ du QeGbQfin das) L tdrj ddIsGfirsd@ie i W@ uadz0

@ 5mmts H76,1% R013 @ ts H dfddagliano et al. (14 d s d Y'kzgdH EBBO S d
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fMOH 5 mm (63 %) BB ' jJ dz20 ds¢Oyd d MO dzO°
fjtedsHlkz ftomdy vyse jlkOos 0).

10 thdssbk tjLiEzdlsOl0 fttsij ytkds oop@iFoi dats s c
HiB? ddzj 23z dstesesHdHi M fEdO0 MsilsO | tso 51
456 (857%) , dz@® BBBIS O | B7@G)\10Q L dzOYyO‘ dzj Mttelsdaj to
fsedzjHE Eyjh<o@bm@s qraf[olmgakss d< ¢ MOt. (
1997), Koutna etal. (2003Paunovi | @dP ragletal.j2024) 0 9

1 sH kZdyo jdi3 e j<0O°0O ckfmisdda Mmilssej, L
ZCktigdetey ®dz0 Jf teagzin §87% bk dz0° 3OS 5794% kifls d dzd
dZO‘ o j <t G.kzfrus dfigedj Miftisehjje Of g dzg s d dzj Ejjjlse j L o
MOH WHOOY d * j L tbdzhm, ©Mdd & 2013. dEtsHdded k ¢t
COLd&dS) dLdij' 2 ckmlsddzj Mmigded 0O ccmpazin o i 450
et al. (2009) d ) ldzdi @ f3QJ o O€ [ M Ishyfjdin ime § Is tefdn f ftisHfcpdadf O
HisdsH 5 L de@fe» | @H@y © 820 f to.& J30¢ df@rfGfH jtc y © dzO
ftwod CdzOfmj MO Yo <O | d3t lscCsi®ErodnQdaewaid ¢ sls e
(1978) 1 Oz dzts(80§G1¥dXoutna et al. (2003 k2 § tc ts@@idlso n et\ala(2012)
dizd®e &P fFoHekzy g0 sOEEABIG zMisddzy Mjlsed §t
Zdad W stc dzdets i ls 11LGc daqy < j j x| § s @FRkizs fglgz@ B j dzj ¥ j dzts
dL di3je'ziyls d dzj 160pHBO 9 Mgz dp@° | fts9 j <O j ckfisd ds
d BOztzO UBE @YO° dz0 H O? d to O miowdralpif (DEAskstale®ds@ L to d
ftso j 0Hjcy @Bde® B *EHR5MM MO § stcOMistsdy ckMmisddsj fMmjls
86% (20042005 d tsH 79 (208652087 % 1 Oh d S dzdBZOIMSd kMo
ftosdLoatsH EZ " Oteséd fdoMmMitse kj bROGshHE dz@OISdd©OH
¢ dzd B3Pisipgs s ME " sts Y MisdemMbsgez®H @) 8OJ d € tsdzd ud
'z toddy®@ @dpls Oc tsdzed Mls d WSS tsh j . Mdshistils s B j tOlskzt
HiWdydls o d&zO0ej ddzd Htsdzj 60O j] BULS @Ok MBOL § dal
fddals § L 20 MH tsiftseolHifds H D dzdiqd dO fg dzO .

1 0 ol Kiiin@dz oy t©dz0 df teiotgEQiinij Of Odg@ tzj Is 5O dzz MO
105kgha® OL sls @ %) 8 2 1 j& ‘teds@ffizyj " € jed5mMmM { 5C OL Pts
¢ s dzls tf ts biztizjfldafGAOO dzjs s &) ( 8 @, 3no j MOwdaryEHe® dz
25mm L dz0y O dzts wstsQ figlsgi®@@R®gha' OL 550 , § tedGldefoddzd i ©
f o d d3j 6akgha’ Mls O ¢ dzdfiaey] dsj @zts 5 dzGO LG IXG & SHE J 7 6 O dzd
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90kgha'L dzOY O dzs I OHO. v HwedzsdL @Y sdz] O
fotshj BB BYL BEESMM dL d3j ' & € tsdzls tc sofditg d * sOQ@insd) © Ofgiads
ZO' 9 j <3 Htsftc ~GOEwWB@ZzZcts csHddd dMfdisde OF O
ftoedntcOdzj  Phfstssdis L @FOHN O tgfs h @5 mm le d2®H des iz dzO
sMis Odzj of Gote[d: R tsdB. * j dzd O dze B e j L Iz dzls Ols d d3C
dlsOdzC so <O dCHOtE. zERACH PP iz tc§ BOL WO ¢ yizgo |
o Otc dd PE@EEOkgha' OB Is @3,766) , O dz0 CEERIS tefs saf® dd O dzls
(79,09%.1 6] BO dMisdBOOY BBHEE @O, BMHsL | kehalls ©  dzO
MBOS £ j Mj@REmmisO LuSdEr @ @tsBaasnovi | @tdzOal . (2
sfdetso 2 OdzO L § 1 prcte(OFis L j8 0 d H10RY klg fisthlad * Ot
fdomMCtse “jykd bk IktsSk kttd ojcjkOydsdy MjL dz
CdzOfMj StH Mo D s ts O H ¢ Hy@a)OIL tsjlSIOf  AFIPO oH?CO
sots tojLEzdzlsOls L dzOls dzt§ dzDfiffsp ©° B wcddzpy @ d fid® € ©h df dzj
Btots" O L tedzO 1 5 HCEQH) 2O tHjoddily <aOf jj 6 8o j <O O
ftesHEZCIsdo dzse  BCEAdSjo’OmE,s W ©dz0 & ¢ dzOfkz, hls
ElsdyOdzs dzO MdzO® do OF j i tdzjdzd ) dsjoez@zts Mif ¢ j € & dz® tc dzO
C zOmMBWi® et al. (P12, floctskz o d yoO*® tOL dzdydlstsec dzOyd dz
tcOL dzd Y Isd 7 (S L0O kg 'sE@ C o Odzdlsjls L tedz®O Mmistels
CjYUBOg@r EstHiosEHdN ¢ j-80 @4 Yo d B HARCDPRHO@ 3ME [ s ls dz
toj L Iz dAsipUE)z Is tsth)ds iz O tet®®Emm B d 5 9 tolkzidss jo d Mts €
ctsHddzj JdMEOOY QOGO 8 g U dzj OL IO d dzOyd dzd
L 2Oy 0 des Iz Is dsun@sdzd| dziz®te dfte @ jodd i3 ¢ § wedge d &zOyd © O
dMotcOdzj z@ls OB R Nhts | tejLbzdlsOk KOS je dms
MistcOdzi BJ? OC0O E L dzOIsdes " dzOHded " d 3 EMdzse d BZO 1}
1 G OH tetOEEEMMY sL dlsd o Odgf BRISTUOEZO BOMO L tedzO |
(0,50), odfmMddO BJd” OCO (0,52), A0§Sdg] s @OMIX
1000 Ltedz® (0, 44), Btes' LEedd ft ¢d&offkz (0, :
B4 ' kL 0o diffjup=didsiiidz@zOH oy @ @@ mdmd L & dz@%2ij2,5mm
(10,87).Passarellaetal. 200 so tc' " 2 MdzOy Odz { tstndls deo @dz Oz Is
LtedzO ftooj ¢ zQigj ¢ RAFDHGt L & HzOF fi) 12D QL) O} O
LtedzO fteoj SdkOMj b YsLdkdodsts’ k' kL OsodMmdatsilsc
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¢ d&zomO (0, 76) , CsjWdyd j dzelssd3 ffdgjtscH@S dsoddatsizts ¢ ) @
Zukhfisietsls j d dz@0.88). L tedzlz  (

ltosf] MOdetoy B'da®j B? dlp2 HSEMMRZ, L O Mo j GtsHJ ¢
dMmistcOy do OF Bfls didsitc sy Isec i tod r ts @dzisoizOddrsmsds.dz1 3 ,

] sd3Osfet®dze j 6 sOyYdisdedd3 MPe eHBdA | ¢ gOMP § <d
LOBJjdzj ¥ ddz 2 204)3.d cBupBfodzdj] T 223 sH desmlz dzO 9§
fij L sdzz 2 0jndO. dzOts Egpglzdetic dg® B ° t Hz2  H FMNR106%).

1 0 f totshQ ndddz® jS<qzOfmj L O WsO@L Bezfy®s d dMmy disc
WOCksttldfsH ElsdyO' j dOswy PR iEOigp OtcdlBOts

d dzls j towpdslz HT0%.

l tsizyOo Oty g abdz@ WO daizd ¢ § E MiD. tofh Bdadts i3
HiB? GeRR HBMMR ,  bkCkfdsd §jtdsHizydmigdd o 0° O
WicOC wdR2 HesmMR, FBOEO mMttlsO %)k ded Grsy M@ , 9
1 5o tsMOHME do) 4586 teelil . d5 H tolz dnjO H diats D@z S<dpmjjo j < d
gt HPstels 0 [ kdDo D6),,{ 105 dstsijokdzd M 8MB)] dpOH tcOd
| 5o 5MOHMS d%) 4 4 8u S(elsl0, 2| 59 ff O 8z ¢ (AP BB (Efdz0
Hi BUggR2 HEMmk, Snej Ited ctHddzj dMmlstcOy do OF O.

1 sH EZdyo jd&3 tOMmlsikz<j ckmisddsj M@t ©® Of C
L odz® j<dgOMmj . M ONH itz OC B2 H smn? g5t c° j dz § tSH
isdyoO  j 3 dzOfg ped @ Brls/Qrods H2dzts fitzO " digiRS s o | dalz
dzts tc 32,306) . VU Hitkets® (ol <B8dkPwdEAjddJtcOL dd<¢ j o
Mo dsic j s @ dgPfigijdss o j , HsC I Miff tfdstefdpdCEj®OHB{dlalfts L dzOy O
cOL &S] dLdij' & ¢ kimlEdEj Ohpjiisio jL tslz® 450 d 550

1 0 oAt tOETEOC PpdZ22] HtsmMNR , 5 0 Mej Mlsy d
i lsB dsdzGicj I&zdg@dz dzO ° o | O & IytdSdic @ @A6%) . 1 0" BOC O
o tcj H dzizfisle o 'dafBdEd) Is d30 dilg hath@L 4O O to d = to @lzd u( 1230, 182 .
CsHddzd SCStsdzlstetsdzdzd Istej Isd3Odz d It jdioogfdz L fipED yd20 ‘dats
9 J <P H e t©de@ | KO MJ Z tH Gzt fody ~lsaeaiglds d
60kgha. vIsdyO®° 'kBtj O OLBlts® dd ] RO L dZOYO
VL 2014. PO deftcj Isd30dz MO dzO 9 j <tsd3 HEBSL Sd3 OL 5
MOH tattiz® jS<dkOMj Lk tHdhkshHk 6 @&lgs Gdeis dik tdzjslOdg @ dzj
dMistc Oy )iz OHQ dzondE WiaBPdzede | L Zelds @Y ERBHJ <O d MOL. |
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Cts'd dmlsdykz HO Wigo Cdp@ BH <2fe drptrs & H$2, 25 dEdalzls te s
90td  Odalsd (11, 51 %MOH tefs@; 40) Z@JEOTHO o Otcd "
100kgha'OL 515 O

1 GMOH EDOE@® OS BdR2] H MM ,BE s MdzOB §shHElsdeo Odz
dzOodzd MOs tsfhilsj BBECBEKG ] (0,14) d SijWdyd
14 CG0OIde dzO 3 'J 2 LzGseo dgfy dpfsififm @ @ OC yd " J L tedzO tsH
25mmd MOH ey OO yde'dg®@ , 5 ((inm8 7)) , BZOMJ WO0BIRO s C«
Hizy ddzj TOdz@BP, ( o d Midzj4 49 d * GEHE Js(ts BOBP41)L tc dzO  (
Btots® O L toled®@(, 38 )¢ HOfigOMj(i0BIFdzO s ¢ zOME

ltesy ydzO J dzj tod dc'dg@® Cfigledj O6 ®©H  dzd MJ Hsicls § , G
Istcj Isd3Odzi OL Sgeudalets ffdhde® ORG s YydzO J dzfp & ff 20 3¢ dzd
fJtcddmEdlsdojodg® dzs o OtedteOXZO HtSH BEIsdyoO jd3 O¢
mMtselsj , ¢ kz mistediz ©@deds togs M W dzO0 j dzj I G20 D2 & dzef 5 ©F @ac
(980%) B d Zz@ZOYO  dzs 9 j <O bk & cesfflz 2 @A 4 29%).E B H d (z& 2
e Odzts o d <dz@oltPH6A4 )HO HBBOWK Hfdeméd ~jJyody dtstcO® (
sH 90 %, O kSCEY dzz Chdds Owo GsHntdse tH?td)olGs $995Qmzd Is j Is
ftcots® d Itej<ts® cetsHddd dhf dss OHBOW Of sh dzO dztf §
LicdzO £ 9o j ¢ E@dafIsAzts® 6 tsH d dzjo,d ME L J By s PtcOIskz tc
dzj HsMIsOls @& & yafsy dRAadlz L dzOIs dzts  dzts 2@ ‘odzdzjfretd O dzd Is
ftesfmj ydaj Jdej ecd § Clekdn OB teq, 6 SHY i fdady Ozf telzrfOdD@ ts fn
WicOC ydgdgp d&bimmd - j Sssdzd sOtcdmHf Q zdi®nls L tedz® Mstcls
Cd Yy &z 2013. csHddzd Bdts ' j L dzOldasj edgdy d
fdoOtemMCj ddzHEkMmlsted j. 10 oadMmtlk L OsdMmdetsMmls J ¢
ssCtsd3 96 jIsOydsdzGF amqglisidgOa &tOL B 2 (1998) ,
(2000), | &ZzO@3ssydMa do of emfOeal .( 2(0210L1) 2 e)

10 o<k f(tshmjSuyddg Of @) tactefd@® & IsteSgtsHIM S j
{5COLOKO MO | sotsMOHMSd 448 (92,93%), O
(dzj e d " O Cdidd @ Ldaslz® OtetcOdzO f sH EZIsdyO' j &3 T
fted uwd Bz " § d2O Q <z fjtadzjtte ¢ e’ iz rgWEde Q€ O(dD8 ,M3Isheds.
E Hickes® Mttt 1 cotchdosmMiiffcstEd e [ B\dDABY, £ D1 7
ddzijteed k2 Cdzd* O @ MA P tdat® MdstcHsPdzd tso AN OH ME d 4
Hiczes® d OOHw®dz fi) 18424312820 WO 9BdzdzEBYyP " j Mstcls O
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CsHddZO ECOLE" ] dO MfjydWdyuoOdz sHeEtseo EH2® Mo OC
ftotsdsj dz> o j bkmdsesj MmMtej H ddzj .

40 fOMmMistsds ckmisdded Milkeaj d HEBLO OL Slsdz
3@ OF gzj tecd " j) CEAd] DE®] €20 B&j H tzly Fsisdodr)’ | dzO
E O B0¢ s° c¢kimlsdqod d@@iidsjotge (" O3 , §7 i 120 % P dz0 |
ZO“ 9 j<ts° cGhkfmlsdded Mjleaj (93,1%) . 1tH EkEldqyoO"
jdzaj €  OFB®BEJ B <j dz0 dz0 ¢ 5 ddfstcdstA@Mdi)EOR, @Yo)s d30 dziz
10 B3O¢ & ftetsfj ydslz d §iskcts IS BOR dif@ O&OUB & 53
f tedte @ @2,04%).f § ' klsardglsd dzO0 fmJj lse j{ teff ~ se@utslshddizls |
fs5COLOdz Ld&zOyo  Odz klsdyO® dzO0 tifus®fits) y dazts Hjdddddts
dfmy dlis door @@0ls dz0  alidaxfctaH difif faidds d o P §f B B3d Ydets 2
MOc zOMmdetsMis d ) A ztezisio b eSO qAYDAEY 0, 5H HO ckMisd d
'kBtej ) OLBltd dd j] J&BOds L dzOyO .0Odws @ Yo
Dubis et al. (D12)lsotcHj HO jdzjtzedd]j OB §lzdsSOL@o d Md dzO
ftod dsd dzd tdQLz=iHsRISE dMf s Oz teslsdesmisd MO 6,
O soad<O ¢ BB EBOGOR kz dO 9 j<bk jdojtoed"
100kgha® OL S(BS@®), O dz0° ROzM@s &z & &Efc®diogs yj dz0ls
Cdzd* Oatsfplsd MO HO?dd3 stOmMlssd HLj OLBIO t
140kgha' OL slsO dL detsfydXE sBJa §d Wi c z )edmiallls. 2§07
Elsdy0O’ t©OLd&dydlsdn HBLO OLtlO dedsj j Rjatsdd kiz
(CdsL tedz®) IssCtsd3 2002 cetHddsy E 18?2 Mets’, df
f stcOfmMlstsd HiSL O On tsis Skgha ' (ZBHcYBe9s 68 &, 1 %)

ststej ZOYydsdzO OdzO dzd L B3 jz' S O Grej it deShfE $© d Is d o dz
Mo d fiixfdgzd * ©C © (0, 7 9 s dg3 CBIKE, 631z dizisf Gllgufipig te ¥ LOG @3
ftea] HEEXQM] (Q,d51dk0 PpEusst k@0, §86) ¢ @l (0
f tod tztglife 20 (HE Y HEYRZOMO ( 0j,dd 68) d M OLEXS 4 6 thjsdyf
C &ZzOMms(@25) 1 j ¢ Olsdo dzO j§ tietdsjadeORjjfiz@0 j dzj ecd * j € dzd
MOHtY Gdfs j € @EOMY, 5(7), GtosHEZCIsgl,dds3e) BisC skl § @
BiC steip,28p (

l totsfmj ydzeO S PeleBmGB s sHdh ¢ jdi3 fjtedGHE o MY
L dzsmd @@ | OB tc @S jz i daj C dzd * OfptisHnls dz Is d Ww@2Oj &3 Mo
dMmf dlsdo Oded & tc ¥ O detts tef@izls | 6o Tdzkz% SHB&. 89D te s j Y dzO
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ECEY dzO € dzd ® G sl 3z B AUHEERJ(EE dd dzts ) JP&®Y,
SHdshdis] 88d ¢ dzdBOIsMEd EMdsdzOkz zo 2 9 dfiz. dz0 tzd 9 ¢
Eidzse d dzd dzsh CoOdzdlsjls LtedzO Ct5°d dzd "y L OHts9"
OzC kY dzO & dzd83Q%.IstipjsthZ0 lwdz®o d <(ROO SO t.sBtetse § d o M6
Cd B0 § dzd © O EEiepYs to OB & tSHEOO alzif iz Jsulalftt o © C dzd C Qo fs
HsMisdyd dL O8&9 sBRB@S&Isd dqL 2012. d 2014. @6

10 90ttdeO’ j Htesmj yded bkSkZfdg SCdzdmPe sMmisd
d B3Odzd COhpQadsy ¢ sdzsh € Emdzse d, fted yYd d3z0 Mz Mt
z fydefde j H(H<@P1)

sgdmyfdisdo Odglz fjtsHAYsQekjz § dzlz  Cad 2@ 5B O ),
Ctoj Is Ofe@ls jAcB Oz 3, 1 % Mitels] [ Zdz@a@®@pshiOe M4, GI3B
fted ud Bz @FO EHnOc HH Kds dlf GHARRAEFAES B.D 1 Mtstcls O
[ Zdz09 Oy Jd BOZO dzO° 9 joddO, z Ok tzdzlrizj ¥ dzch SO alAsfiyls 210 1 3 .
1 o sMOHME ¥ § W=g8dzats, Mstcls O ° |EFOSHPO HAEQ@ ‘i34 428 E € k2
Cdzd QetcHAP2 @22 14. ctsHJdzd.

stte] ZOYydtsdz® OdzOdzdL © Ekbet' '] dO 9o j<k {t
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A4 245.6 322,9 390, 319,90 168,5 240,7 317,0 242.1d 238,5 2968 375,6 391,0b

1 wsfj| 25320 | 32388 | 39230 | 323,10 184,0c | 2469b | 31200 | 2476C | 2452c | 300,6b | 37120 | 30578

1idgkMmisd dz0,=BFOon*tc#a® 50 m’icda® 5 0 m’ts dzO

$dzOdzd O@ d ° Odzf j

¢ *% *%

1 *% *% * %

J * *% ns

¢ : ,I I’]S **k *%

o~ ns ** ns
1Al ns ns ns

O0nl A * ns ns

0iMstelsiog Zmls d dzO i Mjliclssnjl00 6z & o3

TG¢

¢ dzO dzqfte P @i §lzd  j L ZOFOL fzigls L 820U O  Odzi EzOls jiAfls iz dz0 Q6 %Chimcan® § ddo sl o | % G AP i SEifdEOU | dz2j § &
CEdsROBO L dZOUj dzj dMmlsdd ROk Mdse sd dzj t©OL dzhSdf fipgzts & qaB @ O dzizORIAN dizfs®) Mzl G 0L, ©® 5¢ sH



11125 08 j dzj OdzOdzdL j o Oted,cdgitpjd dzf (g dRls Btz §tetsH S Isd o dzj
b StesesHdh S jd& §jtedsHE

j B ddOdzd L O 9 Otcd ddgi)] wE& ez’ ¢ ZOMO,

v OB Blets® L cdaBOffis T QD) L to dB®,fikzy j
ddzH § € d el ’disipz Litcdzd Mo © ydlsdted dLotsteO

o O ds' O URD dEB K d)sH d dz0, MBS

[A°T4

w54 7 utsfqudszﬂzOCd:s(DM&OlsO
9%;3‘?2] i) dzts B It rexdd 5 thsodf;oo fOome 1 rikojd 1tddsh
df C zOfmtd @ S dzO i cwomti ¢ wopw B0 ddmjc L t6 dzO
15 H d @0 2 439791** 1127 ** 784,6% 1,3704** 25,7 ** 212,2 ** 8,96% 0 10 7
U tc 6P 3 137535** 6,1 ** 247,8** 0,0773** 565,8 ** 669,2 ** 18115 - 10 6
1z s @0 2 1366367** 153 ** 74,3** 0,3049** 177,5 ** 465,2 ** 1017107
1 tod - t\NG)de( 3 484842** 28,3 ** 74,4%* 0,2109** 152,8** 151,5 ** 5,3355. 1 0*7
Anl 6 12492* 2,5 ** 22 ** 0,0195** 53,7** 112,8 ** 2,626 - 10 6
Arj 4 104275* 0,66 ** 1,9* 0,0082 ** 1,1 ns 83,7 * 51511 - 10 6
1nl 6 19969** 0,27 ns 1,0ns 0,0019 ns 1,4 ns 59,6 ns 6,08 - 11:5
Anl 6 7179 ns 1,84 *** 1,5ns 0,0085** 7,6* 61,3 * 5,406Z 1 S
1n] 9 2256 ns 0,45 ** 5,2 ** 0,0064** 2,1ns 27,4 ns 7,0434 1 b
1a 6 5611 ns 0,19 ns 1,2ns 0,0042 * 14,9** 40,4 ns 8679 1065
Aninl 12 21248** 0,42 ** 14* 0,0032 ns 3,2ns 43,7 ns 7,063L 105
ARl R 18 5627 ns 0,24 ns 1,9 * 0,0019 ns 4,7 * 36,3 ns 2,6076: 1 S
Arl Ay 12 3121 ns 0,38 * 1,5* 0,0021 ns 1,6 ns 27,4 ns 1,8395% 1 b
Ialn) 18 2632 ns 0,15 ns 15* 0,0028 ns 2,3ns 13,8 ns 1,998 - 15
ArlRl A 36 7301 ns 0,16 na 1,0 ns 0,0023 ns 2,4ns 18,9 ns 3,979% 1 b
0 dzO dzq L ‘OO dzfPji:dzd ‘nj. 1 .ZOK Ok fzZgls L &zO YO  Odd F&g@ fdzd a kO Y OI B0z dzO* *dzd o sz 9 9 %;




€46¢

OB @O VldyO' etHdd, MisdkSPOdsis ks byl dadn)ipeiyiss ogj s Hd dzCdg @ i dIs d
SHJ 2012 2013 2014
1 ]l (HBLO OLBO E ]l (HBLO OLtO E ] (HBLO OLtkO E f
1 etsf 1 tetsf 1 tetsf
(Mt A 30 60 90 A A 30 60 90 A A 30 60 90 A
A, 762,61 | 793,94 | 844,58 | 882,94 | 823,34 | 645,06 | 694,06 | 713,23 | 762,36 | 699,330 | 660,57 | 722,43 | 772,43 831,59 | 746,7®
A, 734,56 | 819,23 | 884,65 | 916,04 | 838,3; | 683,78 | 736,48 | 768,49 | 796,27 | 746,25a | 711,52 | 748,05 | 822,27 | 914,96 | 799,2&
As 711,67 | 842,64 | 83558 | 928,89 | 827,56 | 683,89 | 697,70 | 733,15 | 764,35 | 719,77b | 683,89 | 697,70 | 733,15 76435 | 742,43
A, 682,47 | 740,37 | 771,46 | 814,94 | 754,7d | 540,05 | 608,93 | 654,84 | 742,68 | 636,46c | 629,71 | 712,11 | 777,80 814,77 | 733,60
1 esfy j] 720,35 | 796,% | 832,% [ 894,44 323,10 | 638,21 | 684,28 | 717,24 | 762,00 | 700,4% | 670,2@ | 722,9% | 780,60 | 848, | 755,5®B
pTMstels;d 11 o sMOHMBE of S4EMOHIKT df dZDOBOEMO Y td O dz
liftedn ©0®wB s4kgNha’+ 0 / € tsdzls to sAdzdBDkgdN Beb d,~#6kdph I@i* + 30kg N ha' = 75kg N ha®;
1 :=45kg N ha' + 60kg N ha’ = 105kg N ha®; ,=#5kg N ha® + 90kg N ha’= 135kg N ha*
SH 2012 2013 2014
1 1(ckMmisddO Mmjlsej 1(ckMmisddO Mmjlsej 1(ckmisddO Mmjlsej
() 1 tetsfj 1 tetsfyj 1 tots
(56 350 450 550 A 350 450 550 A 350 450 550 A
A, 765,68 845,85 858,52 | 823,34a | 578,08 711,65 821,29 | 699,33b 629,70 739,91 870,65 | 746,7®
A, 755,49 847,20 913,17 | 838,31a | 580,75 761,06 896,95 | 746,25a 713,16 813,77 870,67 | 799,2&
As 702,10 858,58 921,41 | 827,56a | 555,86 699,07 904,39 | 719,77b 555,86 699,07 904,39 | 742,43
A, 621,85 801,14 836,74 | 754,72b 505,39 625,55 778,94 | 636,46¢C 737,38 768,78 694,63 | 733,60
! "f‘s Ml 71132 | 842,09 | 879,5® 810,98p | 555,0% | 699,80 | 847,10 | 700,4% | 692,6& | 760,0d | 813,780 | 7555@
1ickmlsddzO,=BplOon%icdad® 50 m*icga® 50 m’ts dzO
AdzOdzd O®@d ° Odzf j
¢ *% *% *%
,I *% *% *%
J ** ** *%*
[N ns *x **
[ ns ns ns
1 al ns ns ns
oA ns ns ns
diMtstclsiog iz Mmlsd dzO i fjlicld & 00 &G ts o3
O dzOdzd L O onBidzd O YO Beslsj M L dZO YO Odd FizGs jdbyfl® & lzdz@p@6; Ddpcattly| i » Sztc PO GasMis d = dzO Y J dzj

CodzsdzOdizO0 5L dzOyJ dzj

diisdds BOdE Mdzse s5d daj

5

COL &Sk & M0 LdapO DL s CLdz@ N detells((p L O ¢ sHJ



14514

s0Bj RO VIsdyO’

s el jf, i & topskjsis d3 @ onjamydd fzls € &0 &OMKGO dhmf dlsde 0F O

2012 2013 2014
L= ] (HGLO OLGKO E { ] (HGLO OLBLO E { I (H5L Of @y AsdsGizdz)
l tofs 1 o5y 1 o5y
(st A 30 60 920 a A 30 60 90 A A 30 60 90 A
A 7,09 7,34 8,32 8,15 7,73a 6,05 6,75 7,22 7,66 6,92a 7,68 7,93 8,63 8,42 8,17ac
A, 6,18 6,29 6,52 6,71 6,42b 5,64 6,16 6,61 6,91 6,33b 7,86 8,15 8,42 8,85 8,32a
Az 6,28 6,50 6,70 7,34 6,70a 5,01 6,16 6,84 7,06 6,27b 7,51 7,78 7,96 8,48 7,93¢C
A, 6,57 6,69 7,09 7,32 6,92a 4,85 6,10 6,39 6,86 6,05¢c 7,23 7,89 7,97 8,77 | 7,96bhc
1 otsfyj| 6,46c | 663b | 7,01b | 7,23a | 6,84B | 539d | 6,29c | 6,77b | 7,12a | 6,39C | 7,57d | 7,94c | 825b | 863a | 817A
pimMstelsg : | o MOHME  544HOHEKEST ¢ ZOHOMO B 1 O dz
lifted o ©O &6 s45kgNhat+ 0 / € tsdzls to SAdzdADkgd Beil; d ,~6kdeN @i + 30kg N ha' = 75kg N ha’;
1 =45kg N ha' + 60kg N ha' = 105kg N ha®; ,=#5kgN ha* + 90kg N ha*= 135kg N ha'
LsH 2012 _ _ 2013 _ _ 2014 _ _
J(ebkMmisddz0 Mmjlse | l(ekMmlsddz0 Mmjlse | 1(ckMmisddO Mmjlse |
1 toisfj 1 tots i) i .
( f?; - 350 450 550 A RE 350 450 550 A 350 450 550 1 tetsfng
A, 7,73 7,26 6,91 7,73a 7,37 7,15 6,24 6,92a 8,19 8,25 8,06 8,17ac
A, 6,57 6,59 6,11 6,42b 6,94 6,14 5,91 6,33b 8,73 8,23 8,00 8,32a
As 7,00 6,60 6,52 6,70a 6,46 6,34 6,01 6,27b 8,14 7,93 7,73 7,93c
A, 7,08 6,97 6,71 6,92a 6,54 6,13 5,48 6,05¢ 8,30 8,03 7,57 7,96bc
1 esfi| 7,09a 6,85b 6,56¢C 6,84B 6,83a 6,44b 5,91c 6,39C 8,34a 8,11b 7,84c 8,17A
1T ckmMlsd dzO,=BplOon%icdad® 50 m*cga® 50 m?ts dzO
OO dzd O@J ' O dzfm j
¢ ** ** **
,I ** ** **
J * % *% *%
[N ns *x ns
o~ ns ns ns
1 al ns *x ns
O0nl A ns ns ns
dimMstelsiog 2 Mmlad dzO ifjlcly & jO0 &G s &
b z2Odzd L O BnBisdzd Ojlziy dzO K Ofs gzfgls L WO YO Odd FdzGs jdiyle tLzdz@\p@6; Ddpcalplsj fipkes B EzsMEY; L dz0 g dzj

CdzsdzO RO L dzO Y daj

dsd 3 BOddd3 Mdzse sd daj

ft5 toj HBS:

GOL d&Zd Sk & 1O LdazO WL ditsl.C ) @ PRzt iy $ED Yoo dasts H



OB j O blsdyO' Mkl ifcdduopskjsd fdids ogjte® LicdO 5 S d&OMk 5 ¢sHJdOEO

LEHd 2012 2013 2014
] (HBLO OLtkO E f ]l (HBLO OLtO EZ { ] (HBLO OLBLO E
1 tesf 1 o5y l tets
(st A 30 60 90 a A 30 60 90 A A 30 60 90 A m
A 18,16 18,54 19,54 19,20 18,864 16,16 16,47 17,82 17,91 17,0% 21,00 21,99 24,05 21,25 22,07
A, 15,09 15,02 15,77 15,66 15,3& 12,73 13,77 14,07 14,20 13,691 17,33 17,39 18,39 18,20 17,83
Az 16,16 16,43 17,73 18,57 17,2D 14,35 15,56 16,02 16,42 15,59 18,56 19,72 20,38 21,29 19,99
Ay 16,15 17,06 17,53 18,77 17,3& 13,47 15,30 16,01 15,76 15,13 18,59 19,88 20,47 21,69 20,16
} esfdj| 163 | 16,7& | 17,64 | 18,0m | 17,21B | 14,18 | 15,28b | 1598a | 16,070 | 15,38 | 18,87c | 19,74 | 20,82a | 20,6.a | 20,01A

doTMstelsg : \HPOH M d= M48a sHOH KT & dOBOMO P H O dz
liftedn ©0 &6 s4kgNha'+ 0 / ¢ sdzls to SAdzdBDkgd Betl; o ,=A16kdgN K&i* + 30kg N ha' = 75kg N ha;
1 =45kgN ha' + 60kg N ha' = 105kg N ha'; ,=#5kgN ha’ + 90kg N ha'= 135kg N ha'

2012 2013 2014
] I (ckmisddz0 fjlse j I (Gkmisdd0 mjlse j I (ckmisdd0 Mmjlse j
1l etsfy 1 etsfyj .
( f?; s te 350 450 550 A nJ 350 450 550 A nd 350 450 550 1 sy
A, 19,14 18,81 18,63 18,86a 17,86 17,30 16,11 17,09a 22,46 21,97 21,79 22,07
A, 15,76 16,07 14,31 15,38¢c 14,49 13,56 13,03 13,69d 18,88 17,50 17,10 17,83
Az 17,87 17,43 16,36 17,22b 16,09 15,65 15,02 15,59b 20,86 19,99 19,11 19,99
A, 17,85 17,62 16,66 17,38b 15,88 15,27 14,25 15,13c 21,32 20,22 18,94 20,16
1 tetsfmd 17,66a 17,48b 16,49c 17,21B 16,08a 15,44b 14,60c 15,38C 20,88a 19,92b 19,24c 20,01A
1ickmlsddzO,=BplOon%tcda® 50 m*icga® 50 m’ts dzO
Vdz0O dzd O@ d ° O dzf j
*% *% *%
,I *% *% * %
J * % *% *%
[ ns ns ns
¢ : J *% * *%
1 nal ns *x *
Onl A ns ns *

i MBEsOg EMmlsd O |Hlslys 00 &G & d

GG¢

0 dzOdzd L © bnBEdeq Ojiziy dZOE OF gzflgls L HROYO "  Odd FizGs jdfylo & Ldz@EDs; Mdacaltld | figd » siztc 9 O Gas s d o ZOYj dzj 6 &
CEdsdzOBO L dzOuj dzj dMmlsdd &Oddd Mbse sds dzj ©OL dzdSk‘ & MO LdakO wed 'L dits].C k) @ P5indts fiy lsizd uo0 dassts H



9G¢

v OB J dt@ lu.lsdyoO’® fitstdng jtf s ffpekjsiis dz dz0 BOMB) T stc dz@ H ff ZOB@O TG dlsd o OF O
2012 2013 2014
1 B0 g ] (HBLO OLGKO & {1 ] (HBLO OLGBKO E § ] (HBLO OLGBKO E §
o ] 6 s fiy l 6ts l 6fs
(Mt A 30 60 90 A A 30 60 90 A L B 30 60 90 A )
A, 0,68 0,71 0,77 074 | 0,72a 0,57 0,62 0,67 0,62 0,62a 0,75 0,82 0,92 079 | 082a
A, 0,60 0,65 0,68 0,65 | 0,64b 0,55 0,60 0,62 0,60 | 0,59b 0,70 0,75 0,77 0,73 | 0,74b
A, 0,61 0,63 0,67 0,68 | 0,65b 0,53 0,59 0,61 0,60 | 058b 0,68 0,80 0,85 0,80 0,78¢c
A, 0,60 0,65 0,67 0,69 | 0,65b 0,51 0,61 0,64 0,63 | 0,60b 0,74 0,83 0,87 0,83 | 0.82a
! tf‘s Ml 062c | o66b | 070a | 0,69a | 0678 | 053c | 0,60@ | 0630 | 061b | 0598 | 071c | 0.80b | 085a | 0,79b | 0,79A
pimMstels,g : | BosMOHMS ¢ 544MOHKES ¢ dzOHHOMO B th O dz
liftedn ©0 &6 s4kgNha'+ 0 / C sdzls to SAdzaBDkgd Bel; o ,=A16kdgN K&i* + 30kg N ha' = 75kg N ha;
1 =45kgN ha'+ 60kg N ha' = 105kg N ha'; ,=#5kgN ha’ + 90kg N ha'= 135kg N ha'
LSHd 2012 2013 2014
1 (ckMmlsdd® Mmjlse j 1(GkMmlsdd® fjlse j 1(ckmlsddO® fmjlsej
l tots l 665 .
( f‘gts | 380 450 550 A My 350 450 550 A M4 350 450 550 1 esfy
A, 0,74 0,72 0,72 0,72a 0,66 0,62 0,57 0,62a 0,87 0,81 0,77 0,82a
A, 0,67 0,67 0,59 0,64b 0,64 0,59 0,55 0,59b 0,81 0,72 0,68 0,74b
As 0,69 0,65 0,60 0,65b 0,63 0,58 0,54 0,58b 0,82 0,79 0,73 0,78¢
A, 0,69 0,65 0,61 0,65b 0,64 0,60 0,55 0,60b 0,89 0,81 0,75 0,82a
1 wsfmj| 0,70a 0,67b 0,63c 0,67B 064a 0,60b 0,55¢ 0,59B 0,85a 0,78b 0,73c 0,79A
1ickmlsddzO,=BplOon%icdad® 50 m*cga® 5 0 m’ts dzO
ddzO iz O@ d ° Odzim j
¢ *% *% *%
,I *% *% * %
J * % *% *%
[V ns ns ns
[ ns ns *
1 nal ns * ns
0rml A ns ns *

0i MG Els0g Eddd fnjideid - ©0 &G & d

O dz0dzd L O sanBisdzd O flziny dzO K Ofs glzig s

CEdsdzOBO L Oy  dzj

L 20 YO Odi FizGs jdiflo o lzdzGnED6; Mdacald | figd » siztc PO GsMis d  tf dzO Y dzj
dMlsd s BROAGAE dgsikts oltstey Hizks fHO] dd@ k¢ tizn didi

5

Ldsj. dZ2OQY] dizf ¢ If EOGhE o L) deO§ @ dylzth) dAtsy



s0Bj O lulsdy0' Mmetelsif,tddopsk]jss ds Eds o@)zf € 008 H d dz@B0 (M dlsdo OF O

2012 2013 2014
1 Eng ] (HBLO OLGKO & § ] (HGELO OLGKO & § ] (HELO OLBKO E
1 totsfy 1 totsfy 1 o5
( f(IPJIS o A 30 60 90 A A 30 60 90 A A 30 60 90 A
A, 37,30 | 38,47 | 38,46 | 36,32 | 37,62b | 34,10 | 36,17 | 37,53 | 34,86 | 35,66d | 36,83 | 38,44 | 38,64 | 35,64 | 37,39¢
A, 40,45 | 43,31 | 43,01 | 41,55 | 42,08a | 42,83 | 43,74 | 44,05 | 42,41 | 4326a | 40,06 | 42,98 | 41,80 | 40,32 | 41,29a
A, 37,43 | 38,35 | 37,98 | 36,47 | 37,84b | 36,64 | 38,07 | 37,80 | 36,35 | 37,21c | 36,57 | 40,39 | 41,57 | 37,45 | 39,000
A, 36,96 | 37,85 | 38,21 | 36,95 | 37,49b | 37,59 | 40,19 | 39,77 | 39,70 | 39,31b | 39,60 | 41,78 | 42,23 | 38,27 | 40,47a
] o5t j| 38,030 | 39,50 | 39,69a | 37,80b | 38,78 | 37,79b | 39,540 | 39,690 | 38,33b | 38,88 | 38,26b | 40,90a | 41,06a | 37,02b | 39,54

bimtslsg : | BosMOHMBS d SH4EHMOHGKHS ¢ d2OHOMO B 1 O dz
174 tcd RGO drls s46kgNha'+ 0 / € tsdzls to tshzaADkgd Betl; o ~#6kdpN I@i" + 30kg N ha' = 75kg N ha;
1 =45kg N ha'+ 60kg N ha' = 105kg N ha®; ,=#5kgN ha* + 90kg N ha'= 135kg N ha'

- 2012 2013 2014
1 I (GEMisddO mjlse ] I (GEMisddO mjlse ] I (ckmisddO mjlse |
( f‘g cwl| 30 450 550 ! o6 B 450 550 ! oo md 35 450 550 1 o5
A 38,51 37,70 36,71 | 37,62b 36,88 36,04 34,08 | 35,66d 38,72 37,07 36,38 | 37,39C
A, 42,74 4241 41,10 | 42,08a | 44,11 43,35 42,31 | 43726a | 42,88 40,94 40,05 | 41,29a
A, 38,43 37,43 36,81 | 37,84b 39,04 36,93 35,67 | 37,21c | 39,34 39,56 38,09 | 39,00b
A, 38,60 37,10 36,78 | 37,49b 0,64 0,60 0,55 39,31b | 41,99 39,89 3952 | 40,47a
) tsmJ 39,79a | 38,66b | 37,83c | 38,76B | 40,10a | 38,850 | 37,63c | 38,86B | 40,73a | 39,36b | 38,5lc | 39,54A

1iekmMlsddz0,=BplOon%icdad® 50 m*ga® 50 m?ts dzO

0020 czd O@ d ~ O dzin j

*% *%*

1 *% *% * %

J * % *% *%
() ns ns ns
[ ns * ns
1Al * ns ns

Ornl A ns ns ns

0 i Mo 2 mlad dz0 i MLl & 00 &6 s d3

JASTA

0 dzOdzd L O bnBided Ojlziy ZOF Ok fizlgls L 820U O* Odd FdzGs jdbylo & dzGE®s; Mdacaltl | figd » szt PO s isd tf dzOYj dzaf G5 &
¢ 5dzts ZORBO 51 dzOGB dAf dzte dtisdtf A3z fBOOL dzd S k2 & ] L dzOyO  dats. I to O cetsjfn SO LL dBY Solts D8] | oL @D deiets (i



8G¢

'R

5OBj d® JlulsdyO Mmistels jf, e ddOpsk]jcs ds gds oxij Isfo j dzd Jdpti 6 @) O f 5 & tsH d dzO BO
LBHJ 2012 2013 2014
] (HBLO OLtkO E f ] (HBLO OLtkO E ] (HBLO OLtkO E f
1 tets 1 e ts iy 1 ets
( f(r’; St A 30 60 90 n m A 30 60 90 A L I 30 60 90 A m
A 46,77 47,40 47,45 46,22a | 46,96 40,91 44,22 44,86 38,99 42,250 44,81 41,80 45,76 35,84 | 42,0%s
A, 42,94 47,16 47,42 46,58 46,02 47,09 45,31 48,51 44,48 46,35 40,88 42,75 42,57 41,24 | 41,86s
Aj 40,47 43,20 40,20 45,06 | 422D 46,17 44,47 44,98 39,87 | 43,8b 40,92 43,58 43,26 43,26 | 42,76s
Ay 40,22 38,70 39,67 38,89 39,3t 38,87 41,16 38,43 37,72 39,6& 39,60 41,78 42,23 38,27 | 40,4'hs
1 totsfyj| 42,6ns | 44,1hs | 43,63s | 44,26s | 43,65¢ | 43,27a | 43,820 | 44,440 | 40,30b | 42,96A | 40,63b | 41,84b | 43,6(a | 39,0¢ | 41,29B
pimMstels;d ;|1 asMOHMPC  SH4ESMHOHIES dz dDODHHMO Y tc O dz
liftodn ©0 WG s45kgNhal+ 0 / € tsdzls to sAdBDkgd Beh d,=46kdpN I@i* + 30kg N ha' = 75kg N ha®;
1 =45kgN ha' + 60kg N ha' = 105kg N ha’; ,=#5kgN ha* + 90kg N ha*= 135kg N ha'
LsH( 2012 _ _ 2013 _ _ 2014 _ _
l(ekMmlsddz0 Mmjlse | l(ebkMmlsddz0 Mmjlse | l(ckmlsddz® Mmjlse j
1 tetsfd 1 tetsfd .
( f‘g st 350 450 550 A md 350 450 550 A md 350 450 550 1 ey
Aq 47,63 46,92 46,34 46,961 42,68 42,97 41,08 42,20 44,69 42,36 39,11 42,051s
A, 47,60 45,24 45,24 46,022 50,06 45,94 43,05 46,33 43,20 41,45 40,94 41,86s
Az 42,45 42,77 41,49 422D 43,39 42,58 45,64 43,8 44,22 43,18 40,88 42,76s
A, 41,16 38,48 38,48 39,3t 40,06 40,47 36,61 39,6& 41,99 39,89 39,52 40,4'hs
} esfmj| 44,70s 43,3'hs 42,8Ns 43,65¢ 44,09a 43,82ab 40,30b 42 ,96A 44,15a 41,99a 37,72b 41,29B
1ickmMlsd dz0,=BplOon%icdad 50 m*icga® 50 m?ts dzO
ddzOdzg O@d ° Odzfn j
¢ ** *% nS
J ** * **
J *% *% *
[ ns * ns
[ ns ns ns
Il * ns ns
Ornl A ns ns ns
PimMtstclsog ZMmlsd dzgO ifijljcld & JOO dz® ts 3
O zZOdzdL © onBEdzd Ogen i dz@&O ‘Isdetiyls L*dzOYO ' Odzi &0 sgefib sk ZOY®; Obianctdpd jdgdsa s €Y Wz Mis d ©d dzO Y| dzj
C sdzts daOdg®O Y fsdzi dMisddz BZOdZd 3 Mzsesds dzai wWOL dzd S k" &2 Mi L dzOydD  ddgts . tc A LtaffoHCdiats O L Q dg@sw@| defits (L
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s OB j dI® lulsdyo‘ Mstsls jif,tc &GPkl i3 fEds okghafzs fisL G tz@d ZOKRO dhf dlsde O0F O
LBHJ 2012 2013 2014
]l (HBLO OLBkO E ]l (HBLO OLBkO E ]l (HBLO OLBLO E
1 ets ltets 1 tots
(Mt A 30 60 90 A m A 30 60 90 A m A 30 60 90 A f
Ag 5038,4 | 54650 | 6101,9 | 6207,7 | 5703, | 3620,6 | 42821 | 4879,8 | 4877,5 | 4415& | 5103,8 | 54985 | 6682,3 | 6077,1 | 5840,4s
A, 4680,2 | 5569,8 | 5911,7 | 5740,9 | 54944 | 3810,2 | 4521,8 | 48405 | 4901,8 | 4518, | 4516,9, | 54185 | 61451 | 6439,5 | 5669,4s
Az 4392,4 | 5397,2 | 5700,6 | 6384,0 | 5468,% | 36851 | 41952 | 45095 | 50905 | 4370,a | 44977 | 5678,5 | 6149,0 | 6410,1 | 5683,7s
Ay 4178,6 | 4839,5 | 5292,9 | 5783,7 | 5023, | 28052 | 38317 | 4206,0 | 4778,7 | 39054 | 4751,0 | 6036,5 | 6776,6 | 6566,3 | 6103,3s
1 esfdj| 4511,0 | 5278,@ | 5792,b | 6108,4 | 5422,88 | 3480,3 | 4207,¢ | 4607,d | 4912,10 | 4301C | 4756,& | 5658, | 64382a | 6443,% | 305,7B
didiMistelsF : 1 BotsMOHMS  SH4HOHHKHST & dZOHOMO B o O dz
liftodn ©0 WG s45kgNhal+ 0 / € tsdzls to sAdBDkgd Beh d,=46kdpN I@i* + 30kg N ha' = 75kg N ha®;
1 :=45kgN ha' + 60kg N ha' = 105kg N ha®; ,=#5kgN ha* + 90kg N ha'= 135kg N ha'
LsH( 2012 _ _ 2013 _ _ 2014 _ _
l(ekmlsddz0 Mmjlse | l(ekMmlsddz0 MmJjlse | l(ckMmisdd® Mmjlse j
1 tetsfd 1 tetsfd 1 tetsfng
( %sm 350 450 550 A M 350 450 550 A M 3 450 550 A R
A, 5409,4 5791,6 5908,7 5703,z 3941,4 4594,6 4709,1 | 4415,0a 5661,1 5866,1 5994,0 5840,4s
A, 5112,2 5781,9 5376,5 5494,4 3833,3 4622,1 5100,3 | 4518,6a 5559,6 5689,8 5758,9 5669,4s
As 5005,6 5801,5 5598,6 5468,% 3616,9 4488,7 5004,5 4370,1a 5654,5 5557,4 5839,6 5683,1s
A, 4628,0 5327,6 5115,4 5023,D 3388,24 3893,99 4433,91 | 3905,4b 6434,0 6184,4 5479,5 6103,3s
1 s j| 5062,30 5680,3a 5524,6a 5422,8 3695,0c 4398,5b 4812,00 | 4301,8C 2452 ns 300,6 ns 371,2ns 305,7B
1iekmMlsddz0,=BplOon%icdad® 50 m*ga® 50 m?ts dzO
ddzOdzg O@d ° Odzfn j
¢ ** ** nS
J ** ** nS
J ns *% *%
[ ns ns *
[ ns ns ns
Il ns ns ns
Ornl A *x ns ns
PimMtstclsog ZMmlsd dzgO ifijljcld & JOO dz® ts 3
¢ 2O dzd L COdsfBjicdzd * § L dzOR OB geflgls L #2O0yO ' O dd FizGs jdbylo S kzdzGpbDb; dacalplerj fpd » sirtc 9 BatsMis d = dzOyJ dzd
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11.1.3. v0OBjdzj OdzOdzd L | ,celzGndsH d) diffifigi i Echodrdstf 5@ @&OMtslp ddzj ¢ 9 Oc
LtcdzO k2 btesesHdhC jd&3 f jtcdBHLE

UOBJdZ.@q)HZQdZdLO 9 Otcd  Odzij L O [ jClstsaordilsl uhfss, dg@®HE tcr@ &0 1§ efgomisy O L toC
J dzj oe d bk €Al CA&Efakzz d@d JOoMm®Rhky Ot f toslsj dnde@® [y j Ustddetd),tc Jij @MY &z <  Mistels C
¢z fls d dzOf g TP dg & s &)
e wlsjoj RRETE - CHtGJOHo[tGdzJO dz0° B3O MY - QaOHtGOlsOO —
RL 9 M J 4 OH tey C dOH o) , g4 OH te )
o Ot < O f”djf‘SBt &0 f O L 6 dz0 L t6 g0 Edzdidtg("@ofq g“d(;q'z(qgf) ftotsls j d
L to dzO @5 mm 2,2'2,5mm Z L tcdz
15 Hd@O 2 2536 ** 3405 ** 1651,33 ** 10715 ** 11658 ** 2,61 **
uts to 16 P 3 305 ** 1347 ** 558,61 ** 7 ** 81" 7,02 **
1z s @ o0 2 317 ** 508 ** 259,97 ** 16 ** 22" 10,43 **
) tod nacNddz 3 127 ** 172 ** 38,83 ** 6 ** 47" 73,22 **
AR 6 90 ** 154 ** 198,27 ** 50 ** 136 ** 2,96 **
ATy 4 109 ** 7" 1,74" 4 ** 50" 3,26 **
17 6 98 ** 12" 26,92 ** 3* 44" 2,20 **
ATy 6 11 ** 13" 3,24 3 * 18" 0,20™
15] 9 4" 13" 3,17™ 1" 20" 0,37 *
15 6 g ** 32 ** 16,53 ** 2" 15" 0,19
A7l 12 95 ** gne 18,97 ** 2% 35" 1,99 **
ATI Ty 18 7 ** 11" 7,82" 2% 21" 0,70 **
ATl 5y 12 3" 7" 3,92 3 * 20" 0,28"
1815y 18 2" 6" 4,05 2" 21 0,07™
Aninl Ay 36 2" Q" 5,88"° 1" 19" 0,33 **
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v OB j @B lulsdy0’ Mk jf cfuOPsR]sEgd fz0 & j S s s dkd i Dt if Sk ¢ ds@ i zOuO©dzd @ d Is g o ©

LBHJ 2012 2013 2014
] (HBLO OLtslO E { ] ((HBL Of ] asds@rzdz) ] (HBLO OLtskO E {
] tots l tots ] tets
(Mt A 30 60 90 A f A 30 60 90 A m A 30 60 90 A n
A, 65,23 65,23 65,23 65,23 65,2% 58,74 60,65 61,55 59,24 60,05 59,58 61,75 62,32 60,86 61,1%
A, 67,55 68,94 68,56 67,33 68,1 60,25 61,40 6222 60,16 61,01a 60,49 62,09 63,77 61,43 61,94
Az 63,78 64,82 64,35 63,65 64,1x 56,45 56,45 61,70 57,81 58,1¢ 60,07 61,35 61,88 60,16 60,86
A, 66,67 67,13 68,12 67,10 67,26 56,31 57,63 57,78 55,41 56,78 62,80 64,21 64,61 61,45 63,2
1 tetsfdj| 65,15b | 66,24a | 66,55a | 65,7%b | 65,92¢ 57,94c | 59,03b 60,810 | 85,16¢ 60,04C | 60,73c 62,35b | 63,14a | 60,97c 61,80B

bimtsels,d : | BosMOHMS  SH44EHMOHGKHS ¢ d2OHOMO B 1 O dz
liftedn ©0 &6 s4kgNha'+ 0 / C sdzls to SAdzdAD kg Bel; o ,=A16kdgN K@i + 30kg N ha' = 75kg N ha;
1 =45kgN ha' + 60kg N ha' = 105kg N ha'; ,=#5kgN ha’ + 90kg N ha'= 135kg N ha'

L5 2012 | | 2013 | | 2014 | .
1(elkmlsddzO Mmjlse j J(d@isddz® Mmilse j) 1(ekmlsddz0 Mmjlse |
l iots i l iots i l tots i
( f‘gts " 350 450 550 A Ml 350 450 550 A md 350 450 550 A nd
A, 65,23 64,10 63,08 65,2% 62,03 60,38 57,73 60,0% 62,07 61,05 60,25 61,1%
A, 47,60 4524 4524 68,1( 50,06 45,94 43,05 61,01 63,00 61,79 61,05 61,9%
As 65,45 63,76 63,24 64,15 59,46 57,01 56,04 58,1@ 61,89 60,71 60,00 60,86
A, 67,95 67,48 66,35 67,26 58,60 56,38 55,37 56,78 65,16 63,11 61,54 63,210
1 esmi| 66,84a 66,06b 64,85¢ 65,920 60,49 58,94b 57,52¢ 60,04C 63,03a 61,66b 60,71c 61,80B

11GkMmlsd dz0.=BFl0on*tcda® 50 m-icg4a6 50 m’ts dzO

0dz0 czd D@~ O dzn j

*% *%

J ** *% **
J *% *% *%
0~ ns ns ns
[ ns *x ns
1Al * ns *
Ornln ns ns ns

T9¢

PiMBEISOE M d dzO iflclH 5 JOB tz@ d3

0 dzOdzd L O bpn@EdEY Ofzfy dZOF Ok gzflgls L HwOY O Odd FizGs jdiylo & dz@ED%; Mdacaltld | figd » Siztc 9 O Gsisd o OUj dzaj 6 &
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OB j OV YO Ml §&¢Mioqds stk kO] MO CPAH( VYOI 5 cS5HJ BZOBO dhf disd:

LBHJ 2012 2013 2014
]l (HEEOO0EROW - tcOdz ]l (HBLO OLtO EZ ]l (HBLO OLBLO E
l ots 1 tcts ) 1 tg
(Mt A 30 60 90 A f A 30 60 90 A f A 30 60 90 Atsqu
Aq 80,96 82,95 82,99 79,89 81,70c 72,48 76,68 77,24 78,11 76,13c 84,94 85,73 86,12 83,00 84,95b
A, 85,11 88,88 87,84 83,48 86,33a 80,86 82,24 82,93 79,81 81,46a 88,35 90,80 89,72 88,23 89,28a
A; 78,08 80,30 80,03 76,84 78,81d 66,94 70,15 70,99 67,14 68,81d 82,29 84,47 85,58 82,97 83,83b
A, 83,95 83,95 85,39 83,74 84,26b 76,06 77,57 79,41 75,46 77,12b 83,36 85,39 84,68 83,30 84,18b
l etsfd j| 82,00 84,02a | 84,06a | 81,46b | 82,89B | 74,17c | 76,64b | 77,790 | 97,91b | 76,13C | 84,74b | 86,60b 86,53a | 305,3ns | 85,56B

bimMstelsd : | BosMOHKS  SHEHOHKHST ¢ dOHLOMO B O dz
lifted n ©®O B s4kgNha*+ 0 / € tsdals to SAdzdADkgd Bah; d ,=46kdeN I@x* + 30kg N ha® = 75kg N ha™;
1 5=45kg N ha' + 60kg N ha' = 105kg N ha'; ,=#5kgN ha" + 90kg N ha'= 135kg N ha*

2012 2013 2014
1 By 1 (ckmMsddz® Mmjlkej 1 (ckmisddz® Mmjlse j 1 (ckmsddz® Mmjlse
l tofs i l tofs i l tofs i

( %B " 350 450 550 A mdl 350 450 550 A md 350 450 550 A fnd
A, 83,64 81,39 80,06 81,70c 76,94 76,39 75,06 76,13c 86,62 85,35 82,88 84,95b
A, 87,78 86,54 84,68 86,33a 82,08 81,81 80,49 81,46a 91,39 89,05 87,40 89,28a
As 82,10 77,53 76,81 78,81d 71,86 69,09 65,47 68,81d 85,11 84,17 82,20 83,83b
A, 86,07 85,27 81,43 84,26b 79,18 75,97 76,22 77,12b 86,88 84,71 80,97 84,180

1 esmj| 84,90a 82,70b 81,08¢ 82,898 7752 76,62a 74,24b 76,13C 87,50a 85,82b 83,360 85,568

1icgkMmlsd dz0, =B pl®on*tcga® 50 mZitcga® 5 0 m?ic dzO
ddzO dzd O@d * Oz j

¢ *% *%

,I ** *% **

J * % *% *%
[ ns ns ns
o~ ns ns ns
1Al ns * ns
O0nl A ns ns ns

0iMtlsiog 2 mlsd dz0 i sl & 00 &® s d3

N 0 dzOdzd L O bnBidkd Ojiziy ZOF Ok fizlgls L 820U O* Odd FdzGs jdbylo & dzGE®6; Mdacaltl | figd » szt PO s isd tf dzOYj dzaf G5 &
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sOBj d&® lulsdy0o’ Mkl if e ddOpskiss d fids O @ et §ABRSMnc®) chBd ZORO dnfdlsde OF

LEHd 2012 2013 2014
] (HBLO OLtkO E f ]l (HBLO OLtO EZ { ] (HBLO OLBLO E
] ets 1l tots 1 tots
(Mt A 30 60 90 A ﬁ] A 30 60 90 A f A 30 60 90 A m
Ai 14,10 14,25 13,66 14,33 14,09b 16,18 14,36 14,19 13,60 14,58¢ 9,82 10,78 11,03 13,27 11,22b
A, 11,86 9,88 10,69 13,29 11,43c 14,21 14,25 14,82 15,42 14,68c 9,05 7,75 8,19 8,79 8,44c
As 15,79 15,32 16,18 17,79 16,27a 24,69 22,41 22,96 25,39 23,86a 10,65 10,41 10,50 11,41 10,74b
A, 12,06 12,64 11,27 11,74 11,93c 16,29 16,01 15,80 19,54 16,91b 11,59 10,88 12,13 12,78 11,85a
} etsfd j| 13,45b | 13,03b | 12,87b | 14,29a | 13,41B | 17,79ns | 16,77ns | 16,80ns | 17,88ns | 17,31A | 10,27b 9,96b 10,46b 11,56 | 10,57C

bimtslsgd : | BosMOHMBS d 54 EHOBJHS & dz0 9, OMOH O dz
liftedn OO s4kgNha'+ 0 / € tsdzls to tshzaADkgd Betl; o ~#6kdpN I@i" + 30kg N ha' = 75kg N ha;
1 =45kg N ha' + 60kg N ha' = 105kg N ha®; ,=#5kgN ha* + 90kg N ha*= 135kg N ha'

L5 2012 | | 2013 _ _ 2014 _ _

l(ekMmlsddz0 Mmjlse | l(ekMmisddz® MmJilse j l(ckMmisdd® Mmjlse j

1l etsmy 1 etsmy .

( f?;ts " 350 450 550 A md 350 450 550 A nd 350 450 550 1 ey
A, 13,81 14,15 14,30 14,09b 15,30 14,15 14,30 14,58¢ 9,40 11,55 12,72 11,2280
A, 10,35 11,07 12,86 11,43c 13,65 15,38 14,99 14,68¢c 6,78 8,78 9,78 8,44C
A, 13,26 17,81 17,74 16,27a 19,79 24,78 27,01 23,862 9,96 10,96 11,31 10,74b
A, 11,12 11,66 13,00 11,93c 15,26 17,85 17,63 16,91b 9,54 11,93 14,07 11,85a
1 esmj| 12,070 13,67a 14,480 | 13,41B 16,00c 17,39b 18,540 | 17,31A 8,92¢ 10,80b 11,970 | 10,57C

1ickmlsddzO,=BplOon%icdad® 50 m*cga® 5 0 m’ts dzO

0dz0 czd O@ d ~ O dzn §

*% *%

1 *% *% * %
] * ns *
(N *x *x ns
o~ J ns ns ns
1Al * ns ns
Onl A ns ns ns

€9¢
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0 dzOdzd L © bnBEdeq Ojiziy dZOE O gzflgls L HROYO "  Odd FizGs jdfylo Lz Mdacaltld | figd » izt 9 0 GasMilsd o HikRO Y dzj 5 &
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¥9¢

s0BjdBOL YO

Mewls] , § e¢hHiOddeaQip) ted H L Cdefo) O GABOSE Mffledlsd o O°F O

LBHJ 2012 2013 2014
] (HBLO OLtkO E f ]l (HBLO OLtO EZ { ] (HBLO OLBLO E
1 esfy 1 etsf 1 etsfy
( f?;ts o A 30 60 90 A A 30 60 90 A A 30 60 90 A
Ay 97,56 | 98,15 | 97,30 | 95,96 | 9724c | 84,85 | 83,67 | 84,22 | 84,04 | 84,20a| 97,74 | 97,45 | 97,00 | 97,22 | 9735b
A, 98,67 | 98,59 | 97,63 | 97,34 | 98,06b | 83,04 | 83,37 | 83,04 | 82,89 | 83,09b | 96,22 | 96,00 | 97,11 | 96,38 | 96,483 ¢c
Az 97,52 | 98,48 | 98,33 | 97,44 | 97,94b | 7830 | 7844 | 7878 | 7844 | 7850d | 98,89 | 98,30 | 97,77 | 98,11 | 98,27a
Ay 98,33 | 99,45 | 98,59 | 99,07 | 9856a | 84,64 | 8179 81,77 | 81,93 | 8223c| 96,22 | 96,19 | 96,71 | 96,78 | 9644c
} etsfd j| 98,18b | 98,55a | 97,79c | 97,30d | 97,95¢ | 82,85ns | 82,64ns | 81,87ns | 81,80ns | 82,61C | 97,2%hs | 96,9%s | 97,25s | 97,0s | 97,20B
piMmMlsj;= PtsoatsMOHMBS  s4EsMHOHKST d d2DOBEOEMO Y td O dz
liftodn ©0 WG s45kgNhal+ 0 / € tsdzls to sAdBDkgd Beh d,=46kdpN I@i* + 30kg N ha' = 75kg N ha®;
1 =45kg N ha' + 60kg N ha' = 105kg N ha'; | ,=45kg N ha* + 90kg N ha*= 135kg N ha'
LsH( 2012 _ _ 2013 _ _ 2014 _ _
l(ekMmlsddz0 Mmjlse | l(ekMmisddz® MmJilse j l(ckMmisdd® Mmjlse j
1 tetsfg 1 tetsfyg .
( f?;ts " 350 450 550 A md 350 450 550 A nd 350 450 550 1 ey
Ag 98,75 97,17 95,81 97,24c 84,14 84,41 84,04 84,20a 97,70 97,64 96,72 97,35b
A, 98,28 98,39 97,50 98,06b 82,84 83,20 83,23 83,09b 96,61 96,33 96,34 96,43c
Az 98,28 97,78 97,78 97,94b 78,92 78,89 78,17 78,50d 98,25 97,97 98,58 98,27a
A, 98,70 98,11 98,53 98,56a 82,02 82,19 82,89 82,23c 96,36 96,28 96,78 96,44c
1 s j| 98,64a 97,98b 97,27c 97,95¢ 82,82ns | 246,9ns | 312,0ns | 82,61C 973Ms 97,07ns | 97,00ns 97,20B
1ickmlsddzO,=BplOon%icdad® 50 m*cga® 5 0 m’ts dzO
GOz O@®d ° Odzfm J
¢ *% *% *%
1 * ns ns
] *x ns ns
(N *x ns ns
[ ** ns ns
I nl *x ns *
Onl A *x ns ns
diMstclsOg z Mmls dwlzP, i fif jold » OO dz® ts5 o3
O Oz L O enBidzd Ofziny dz® | Of jzfgls L HzOY O O dd FdzGs jdirle o lalzfPap@k, QeS| Mis: otcj HdesMisd o dzOyJ dzj

CEdsdzOBO L Oy  dzj

dmisdd3 BOdkdd3 Mdzse sd dzj
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G9¢

s OB j dt® WwBJduUnsklsj, ciztdds@fdijmtiogzOodzS by &z S dzd  Ooatsfls LtcdzO (%) 5 &
1 BHd 2012 2013 2014
]l (HBLO OLBkO E ] (HBLO OLtkO E ] (HBLO OLtkO E f
] tets ) l tots l tets
( f?;tsts A 30 60 90 A f A 30 60 90 A m A 30 60 90 A fn
A' 98,96 | 99,22 | 98,70 | 98,15 | 98,76b | 84,90 85,22 85,08 85,02 | 8516a | 98,29 | 98,15 | 98,04 | 97,93 | 9817
A® 99,56 | 99,48 | 98,70 | 98,74 | 99,12a | 85,22 84,88 84,22 84,78 | 84,Ma | 98,33 | 98,56 | 98,44 | 98,33 | 9814
A® 99,33 | 99,67 | 99,67 | 99,11 | 9913a | 80,78 80,78 80,55 80,67 | 80,93b | 98,56 | 98,56 | 98,11 | 98,33 | 9897
A’ 99,11 | 99,67 | 98,67 | 99,56 | 9896ab | 84,89 84,78 84,45 84,45 | 8402a | 98,33 | 97,44 | 96,56 | 98,11 | 9814
1 totsfd j| 99,21b | 99,40b | 99,72a | 98,64a | 98,99¢ | 84,54ns | 84,18ns | 82,50ns | 82,47ns | 93,10B | 98,83 ns | 98,35ns | 98,07ns | 98,36ns | 98,36A
pimMtstels;d . | BotsMOHBE  BHAEHNOHEHE & ZHOEMO B t§ O dz
liftodn ©0 WG s45kgNhal+ 0 / € tsdzls to sAdBDkgd Beh d,=46kdpN I@i* + 30kg N ha' = 75kg N ha®;
1 =45kg N ha' + 60kg N ha' = 105kg N ha®; ,=#5kgN ha* + 90kg N ha*= 135kg N ha'
I sH(J 2012 2013 2014
l(ekmlsddz0 Mmjlse | l(ebkMmisddz0 Mmjlse | 1(ekMmlsddz© Mmjlse j
1 tetsfj 1 tetsfj .
( f?; st 350 450 550 A md 350 450 550 A md 350 450 550 1 ey
A' 99,45 98,64 98,19 98,76b 85,15 85,09 84,93 85,16a 98,30 98,51 97,50 98,10
A? 99,28 99,36 98,72 99,12a 84,78 84,70 84,64 84,70a 98,42 98,39 97,61 98,14
A? 99,45 99,25 98,80 99,13a 80,92 80,89 80,17 80,93b 98,88 98,82 98,82 98,84
A* 99,82 99,28 98,83 98,96b 85,53 85,53 85,25 84,02a 96,95 97,06 97,11 97,04
1 tetsmd| 99,40a 99,05b 98,52 ¢ 98,990 81,31ns 84,43ns 83,08ns 93,10B 98,50ns 98,52ns 98,04ns 305,7B
1icbmlsd dzO,=18 50 onZtc 4a® 5t0da@” ;=155 0 mZ’tc dzO
ddzOdzg O@ d ° Odzf j
¢ *% * *%
1 * ns *
] *x ns ns
[N * ns ns
¢~ * ns ns
1Al *x ns ns
0nl A * ns ns
diMstclsOg z Mmls dwlzP, i fif jold » OO dz® ts5 o3
¢ dz0dzd L © onBicdzd Oflzmy dzO K OF fzflglsdzL dzO Y& OsLF 96 %M is L d&z0 YO MdpcalE® | i o sztc PP @tsMisd L dzZOyj dai 5 &

CEdsdzOBO L Oy  dzj

dmisdd3 BOdkdd3 Mdzse sd dzj
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sOEP 20.. visdyO' Mkl if s ddOpsk]ssd feds ofjOrjey O (sl ddd k Ledz (%)

L 5Hd 2012 2013 2014
] (HBLO OLtkO E f ]l (HBLO OLtO EZ { ] (HBLO OLBLO E
) 1 tesf 1 o5y 1 tetsfy
( MO A 30 60 90 A A 30 60 90 A A 30 60 90 A
A 10,95 11,56 12,59 13,07 12,04c 12,10 12,55 12,72 13,21 12,651s 10,90 11,75 12,32 13,01 11,99c
A, 11,87 12,83 13,37 13,84 12,98a 10,63 11,42 12,52 13,07 11,9Ins 11,70 12,49 13,11 13,63 12,73a
A; 10,93 12,10 12,35 12,50 11,97c 11,72 12,49 12,88 13,16 12,5s 11,06 11,37 12,69 13,05 12,05c
A, 11,57 12,26 12,90 13,13 12,66b 11,50 12,16 12,90 13,41 12,4%s 11,45 12,18 12,58 13,20 12,35b
1 etsf j| 11,33d 12,14c | 12,80b | 13,36a | 12,41A | 11,64d 12,32¢ | 12,86b | 13,38a | 12,55A | 11,27d 11,95c | 12,68b 13,22a | 12,28B

pimMtlsd : | o sMOH MBS § SH4EMOHES & d20OMO B 6O dz
liftedn ©0 &6 s4kgNha'+ 0 / § tsdzls to SAdzaADkgN Gel; o ~46kdpN & + 30kg N ha' = 75kg N ha™;
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