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Anotace

OHWRGLND VMR E&NWIYQt DVEFRMWMHORQ IRANVYRRF Qi VNp YEVDGE\
naS VWRYiQt VORXSRYEWRRK RGEGMUHSGEFK SUR L QWHGE] LW\OR XS L
YKRGQp SUR QDVD]HQt DXWRPDODWALFNEFKBRNNURERWLEKNEDK
odS HGYéVIBEGIHESRNHYNV QedhbiKNpKR HaHQt RS UQEENB RGAUSXGN |
YEE U SRIEQMRAIE SURYIG Qt MHGQRWOLYéEFK NOtZRY &FMHS VW
GSOHALWpPYBVBWNWMQtFK REODVWHFK RGOLAQéFK RG NOD
XYHGHQ\ YEVOHGN\ YODVWQtKR YéE]JNXPX ]JDP HQpKR QD UH
SGRSDGHP QD YéaL D NYDOLWX VNOL]Q KiQY HGH. F WMIH FFUHROYER NG
iekRQRPLFNpKR

Annotation

The methodology deals with innovative agrotechnology for a specializedgfaviing
plantation focused on cultivating columnar apple varieties intended for intensive production
orchards suitable for the implementation of automatic and robotic systerpsovites
acomprehensive description ranging from -ptanting preparation, the design of
thesupporting structure, the selection of varieties and rootstocks, to the description of key
cultivation operations. It highlights important aspects in areas tfiat fom conventional

apple orchards. The results of original research aimed at crop load regulation of columnar
varieties, with an impact on yield and fruit quality, are presented. Finally, the entire concept is
evaluated from both operational and eaqomoperspective



1 OYRG

7X]JHPVNp L WRGMRNMQ B RI¥ER V@RiXY VY WRRVARLNROLND Yé]QDPQeé
SUREOpPP\ OLPR YOLVYKimatyu MHQWRYPKBERVWDWHN SUDFRYQt
naodbytovoul DU P i RS V R Blbb@lZovaré Rrhem vysokR X N R Q NuXagihQ F t
ze stranyPDORREFKR@WOMUBHDNFL QD WHQWR VWDY D YHOPL
WHFKQROREYFANWWPRXPDVQRVWL PQRKR ~VLOt Y QRYIQR MHG
sY\datP SURGXNpPQtPDSRWRYAALDGHE NWHUp EXGRX YKRGQ|
URERWLENAGKFRPDWVYIDWQFHKK GHVLIQRY i GtH YEANDRHEDLMRW Q t
VQDGQpKR S tVWXSX D Y\WVWHQN WHHHERMWMRBREQERKEEKK SRUR
XPR& XWHFHNWLYQt QDVD]HQt VERWIAPR OB VIMYPRRERWLF
VNOL]Q, SURIKtUN\7TRSHREE S L JDFKRYiIQt QHER J]YéaHQt SURG
REKRVSR@IcRYYDW FKWR GYRMNRESMRE®D WL H]XodRloWYDURY
od SURVWRURY WeURMU RNBEXAKIEKketun D YEYRM VP XMH ]JHM
k SRXatBi@QRFKEPK ' SRURVWS$ D YeéMVOIRWEQt REKH]HEMWRGt D
KY\WYi HQt WARHRRYBEIODVWL WHFKQRORJLFNpKREYRMWIRMH (
OHS&dt GRVWIXIZRRRWHR, WHFKARMWNJIREtKi YHOPL G\QBPLFNEé
schopnostech analyzovat obrBiz W\W R Y & V Ak} \Y YWXatM/QM DQD O édlo SRURV W
UR]JKRGRYiQt URERWLFNéFK V\VWpP$ 90DVWQt URERWL]DF
FtOHP Q SBDERYDLA" D NSVHRURDMPFPDBWHRVWMWREtKDMt = HMP QH
~VIMH Y QRRIERWLENPH/ NOHFX Y\VSi O 8ERIEARFAQWD SUREtKI
XUpLWENEWRBIHFKWR VI\VWpP$

5RERWLFNi VNOYLHK PM CBEJGRHEND MMD & QF NIR G LN HEU% YVERPIV
SUR]DWtP QHMSU REOHWVBGERBEGCGMA@HQt SORGX HVEOMRML U R P X
od SORGRQRRBE WBHIKRFRKAWORIYNQt VW RDHDN RMBERENNR|RYiQt
SORGRQRVQpPHRXKEPIY-D/YNRPRPHPHE@MH RSDGX SORG$ SRNXG M\
naMHGQRP SORBGBHERRWX PHQ RMW VERRKEEF KY YW M NOJEMKMAhem
apod ProbemD W iFQIEF P pYQRE ELU RSWL P i®QR @8 MBAUJRMWAF K MihbQt SORG
YEYRM URERWLURBHRHIN@DIIMEY NROLND §WDBEHRRNM AWRERWLFNpKR
DXWRPDWLFNpKR t]H@EKRRVREND RSUQ £ SUNWHEYR WVEHDR\GE Y t

OVLQU4IiPFL WX]HPVNEFK VSROXS®EDPWVFPXMYPKRK 05 WEAHRAKLVE L W
~VWDY X RY RO RMNRPKRNpYy]HP G OVNp XQDYMWNPWR Y \3/URIN]pK F
XpHQt WHFKQ L Bylow kiitasy aBtonbajiFace a robotizatg®@ P H®WR PD KODYQtPL
VP U\ 3UYQtP MH GHVLJQ YéVDGE\ YKRGQé SUR URERWL]D
naP\AOHQFH Y\XAaLWtIR®UWIGL MD\EOR®RIY QP VORXSRYLWEP |
PDMt GtN\ VYpPX U$VW RNYQPRNOKDAN HVW M, MeBn@RGRXFKp SRURVW
SSRWHQWIMIGGREURX GRVWXS @QXYWRtP BMARHANBHRA p obrazovou
DQDOé]X 'UXKGPYERRMP/NOL] RYp KODY\ D RULJLQIOQtKR
VORXSRYLWEéEFK RGU$G MDEORAQt

3 HGORatddkaMH YéVWSIXPX DVWREGMWHWHWL GHVLIQX YéVDG
proDXWRPDWL]DFL D URERWL]DFL D MH 85 R@XDO\NNRD/'GMHR SA RWPHH
S VWRWORXSRYLWEéFKMGIkS @S MDD FORFALW MDN SURONPXGRY
Y\aadtKR QDVD]HQt DXWRPDWLFNBNKLDSUR ERX\GFREIXKE HMKO/PALP |
YéweDBWHUp PRKRX EEW REKRVSRG@R RSYRQ® & tWRXPA\DQRER P K D
SURVW3HIGGIORAHQé GHWQQ WHGE DG&ER Rl s QKaAHDRI{PNODGAQ
G$SOHALWP BVRDOKWR FtOHQHEAKNOOVIDERENBRREHHBE RGUAHQt
NOtpRYéEFK SRGPtQS8 NPERGRGXNRWLDNE FEXAR. WEIQLVORVWL QD Y«
dostupnostmecKk DQL]DpQtFK SURVVW HHBRG LNDU D YFRKYDWHSGddM X AHQR YV
403 Y\EXGRYDQpPP YH 9402 +RORRK3aky/ fddkmdP DRE S UMONW LF Ny
UR]JKRGRYiQt RYRFQi $



2 &tBHWRGLN\

&tOHP S HGNOIGDQp PHWRGLN\ MH SRVN\WQRXW XFHOHQEé
VORXSRYLWEFK RGU$G MDEORQt Y VI\VWpPX S L]S$SVREHQpF
RYRFQi VWYt

+ODYQtP ]iP UHP S L QiYUKX Y&VDGE\ E\OR Y\WYR LW WD
VWURP$ NWHUEé XPR&Qt VQDGQRX LQWHIDFKFREQR/Y. FNEFtH M ¢
D WHFKQRORJLt 6RXpDVQ E\O NODGHQ G$UDNRYDJXPRMRRHQ
RYRFH ] MHGQRWN\ SORFK\ ptP4d MH QDSOQ Q ]iNODGQt
XGUALWHOQpPKWR]S VXGRMIIOWHO QP OLAQ W HOQHIR NDFH KX E\OR ]D
do GRE\ SOQpKR UR]JYRMH D LPSOHPHQW DF&Q P REELRRVLL G NV& FIK &
S VWLWHOVNp RSHUDFH HIHNWLYQ SRPRFt VWDQGDUGQt P
do VSHFLIOQtFK pL ~]NRURJARREM FFQ HPVRIIRWMEBGLN\ MH WHG\
NRQNXUHQFHVFKRSQé& D XGUALWHOQé V\VWpP S VWRYiQ
automatizDp QWK FKQRORJLt DYADN ]J$VWiYi SOQ=ilFMH QMR L
LGHQWLILNRYiQD KODYQt ULJLND D NULWLFNp ERG\ V\VWpP >

OHWRGLND VL QHNODGH ]D FtO GHWDLOQ SRSLVRYDW
S VWRYiQtP VWDQGDUGQtFK RGU$G MDEORQt DOH VRXVW
pro VA\VWpP VORXSRYLWEéFK RGUS$G ]iVDGQt B6RXpPpiVWt PHWR(
SRNXVX QD MHMLFK& ]JiNODG O]H VWDQRYLW ]iNODGQt SDU|
D ] QLFK RGYR]HQp HNRQRPLFNp XRtDHBR/\N R & L N\HMH HRE Dt
]ODOR)ENWS VWLWIOBIS L VWXGHQWRS$SPRAOREBWHEISSR MHQEFKF K
sS VWRYiQtP VORXSRYLWEFK RGU$G Y SRGPtQNiFK LQWHQ]L



3 9ODWEQPHKHWRGLN)\

31 9éVDGED VDGX

3.11 3 tSUdd2mkuaS$G\ S HG YEVDGERX

B3UR S tSUDYX SR]JHPNX D S$G\ SODWt VWHMQi SUDYLGOD MD
YEVDGHE MDEORQtY ®DW aESBR R DRERWD i\t SRIHPNX D PDJ[LPI
X K O Drijgfioghbstt 9HANHUp PHFKDQL]DpQt SURVW HEW\L adt MOHMELRF |
Y]JGIiOHQ Mat EXGRXFQRVWL XYDARYDW EXGRX OpSH D HIHNW
QDNORQ QéFKISRJRPRIHEFKWL E\ P O\ EEW SRhWEBRGP QP RANKH
PH]JL DGt VDGX 1HURYPRNWLG) WRB QWYPVH RPH]LW +0ODYQt
je FtOHQp SRXaLWt ~]NéFK PH]JL DGt MHQ P 7DNWR ~]Ni F
vS tSDG S tpQpKR VNOX]X WUDNWRUYX B QB ®RFFXK XSMWRY WOH &
YEN\Y QDS tNODG Y\BESBRPARNYQI{FKAIBPBRYHYP QD FR QHMURYQ
P$aH EEW]YRUX VH GY PD G$OHALWEéEPL DVSHNW\ HIHNWLYC
SRADGDYHN VIWDGCRYNDARP L PGA\]L DGtPL D Y\YR N&P UNhE H QHR)
Jenom tato dispozice ZaV Wt Y\URYQDQp RVOXQ Qt NRUXQ D ]JiURYH
GHQQtKR ]i HQt YFREEPYXHG&#HQRVRY p P X SIRAVPHRVFEHNWHP MH UD
RYRFQi VNp YEURE\ 3UR SRGPtQN\ VW HGQt (YURS\ REHFQ
VStdH QD VYDALWEéFK SR]H P RateWnyPILIPNRRR B D/ YMRGRDPIN i Q t
FKODGQpPKR S t]JHPQtKR Y]GXFKX S L SR]GQt¥FE]|QUDRQt&K PUD
PQRAVWYt D VIOXSRWHDARERLANARSDG KNR QRPQLQNBEKR IR HER
YtFH VP U\ QDN O RQdeQIEP § RVPHNPHINP | BRW & IUVAP\DB @D KSR & D G X

SUR S tSUDYX SR]JHPNX REBFIPG SOORZH@QWMWOWVDBDEXItMH QH]E
S tSUDYD S$G\odDWUOORMAEY @dFKHOS$ D JSUDFRYiIQt RUQLF!
03H5P 1D VW HGQ W aNéFK D W aNéFK S$GiFK VH GRSRUX|
kQDUX&dHQt ]KXWQ OéFK YUVWHY 2UED VORXat N ]DSUDYH
YiSQ Qt D JiVREQtPX KQRMHQt 3RW HED YiSQ Qt VH VWDQR"
druhu; proMDEORQ MH R SAGLRIGQtBt+E\ P OR S HMIGAHKRHW D EPNEé |
KQRMLY MHMLFKa GRSRUXHKHQ p=GO/IREQDPKQIRMHQt VH SURYIiG
JHMPpQD GUDVOtNHP IRVIRUHP3 HB SORIGR QD YHMRPIGP Mt
luskoviny a luskovineobiinpVP VN\ JOHS&aXMt SURY]GXaQ Qt D RERKDF
fixovan@ GXVtN 8 RSDNRYD QREXKQWEY D/G SO RIGIL Q\ WOXPtFt ~QDY
DNVDPLMQURNMDMt VFKRSQRVW SRR OWNDYD WY SDWRMHQQt
KRXE\ 7\WR SORGLQ\ VH QiVOHGQ |DRIYDMIMDERRXRY PIY@HI
MVRX YKRGQp KOXE&d&t GRE H SURY]GXaQKQh QANMEp - MGEOR
KOLQLWpP IHY&ERG QY t IR RXW\W ,DQ M BV G/AMVDQ BFGEW V Y\VRN
SRG]JHPQt YRG\

312 9éE U RGUS$G\

V VRXpDWQHRVWIW SUNREOKN SURJQDRD RROSIKEKMWVERKNWBEBEQR Q
WX]HPVNp 80OHFKW Qt [DXMtPi YWHHOWPNp Y& HS DVPROEFORS @ RIGVL L 9

SUREtKEYRX SUDFRWRWHIKA02 +RORYRXV\ D Y ODB®%GHOYy5 6\
SUDFRYLLQWKO¥FK OHWHFK S LQHVOR Q NROLN RGUS$G NWHL
S LEOL&XMt VRXpDVQEPYWIN QXRERGR SMBHRW G RNMBDV/AHQ REW D N
VSO RYDOD QHMQIiURPQ Mat SRADGDYN\ JOREDOL]JRYDQpPKR \



ldeotyp VORXSRY LW p BRERGEAW W\WR YODVWQRVWL
SORGRYp J]QDN\
- EEWL]XIiOQ DWUDNWLYQt YXVIRHNE P HNEEHIKY R\GNASaW LY RV
slupce
- PtWYDOHKWKQRY |J]DMtPDYRX FKUXSODYRX D a"DYQDWRX
- EéW WYDURY,sY\URYQDQéP SRP UHP Y&éaNWNGW\ HHFB 1SOR
SURWIKOp QHER, QDRSDN SORFKp
- Eé&énp DOH QH W YRIGRHOI W RMABOENBPPXBRGRE VNODGRYDV
- QHPtW WHYERFNQQWK M]LRORJIJQBENEWK BRUQXHER YH VNODGX

R$VWURStmostiSUR ~pHO\ YHONRY&UREQtKR S VWRYiQt

- mtW GRVWDWHpPQéE& DER G OXR FOYRBVR QHSYMMYDW atP pDVH ILQ
porosty

- QHPSWQULILGQt QHS W &EXM CFH B R SDGCIUPRY HXKN p

- QHP O E\ PtW Y\WVRNRX WHQGHQFL NH VW tGDYp SORGQFR

- QHP O\ E\ EEWEADWPQEP KRV SR Eii ¥ MEPNRKMRI RFWUXSRYLV
EDNWHULIiOQt VSiOD U$SARYLWEFK DSRG DOH QDRSDN
kW PWR FKRUREIP

- QHP O\ E\ EEW FLWOLYp NH NRURY&P QHNUyJ]iP I\WRIWR

VlastnostipR ~pHO\ PHFKDQL]JRYDQp QHER URERWL]JRYDQp VNOL]
- plodyby P ORtW GHO&4t QHER B O/RXKRXZWRDRSMX QD SORGRQ
- VWRSND E\ ERD EAWDLY] RYp HIE®® PLWIHGRERG SORGRQR
E\ SRANR]JRYDW MLQp SORG\ S L WNWQIEGRRVOMUWiH YHONRE
- LGHIiOQ E\ P OD RGUS$GD PtW VDPRUHJXODpPQt VFKRS
VSORGHQYWERFKIHQ PiOR SRpHMIQbyXBREHQWW Y\ W VQ

S LOpKDW

,GHRW\S XGiYi FtOH |HMPpQD SUR GDO&t aVRIKFKDW QR \DN V
S VWRYDQp WUaAQt RGU$G\ MDEORQt VWDQGDURGSIWKRIOR{OF
ideotyp. OWRP ]GD EXGH RGU$GD WUAQ D S VWLWHOVN\ ~VS &c
MH VDPR] HMP L ]JYOIGQXWt S VWLWHOVNp WHFKQRORJLH W
GRVWDWHpPQiIi NYDOLWD SORGX SUR ]JiND]JQtND

VGHVLIQRaMOEROR SUDFRYiQ RetfspRrigUsoG BreY Rumbala
QRYRAOHHLIAE QIPORSHFKQ\ PDMt Y\WVRNRX WHQGHQFL NH VW
YaDN UHHAIXVD D p Q t Ad kdpitoy B.3.6 a 3.42 G U §Re@sprind[Pi SR P ddDrou
NRQIX#YNODGRYDOBLWXHIARGHYWRYp YODR/WPRERNMD @& RAV
SFtORYRXNRX SRBRARWXNDWHpPpQp BRNVGAR RO NGR@b GBR X & B W\t
GYRXOHWEFK YéS VWNY DV IRE QRAEHO-$RE e WVBIGE RGUSGX |
Pi NUIWNp VWRSN\ D GRR&/DIK]IDNBEXD pVOK®p SRGBUQN\ SUF
VNOL{HMt JiVDGRGRHYSEKR LQWHQIJLYQt SYMORE i Y& WNHWS KRR
SLKRYLWRVWL QD PODG é FKo@ehEIROPIp RE fIDWMP |H @EF K WD QGD L
porostech

2GUSGPHVUYHQEéEP mMkR@MHYH ]HOHQ R a Qeoll@ne SODNRIGSIPP UQ
NYDOLWQNWBEBEBE \MMRKXWNEFRON WWRSNRX D VLOQ S LVHGOp FI
pro PHFKDQL]JRYDQRX VNOL]JH =iV DGNQY HQH Yebitkufak REMRR EIRMt R G |
SUR GHVLJIQRYIOFK BREDOE SURGW XA XQH ¥ F KR SMQWRIVWN pYP\ W Y |
REGREt Q NROLNDY OHRMESIROBWD WIHP) HGSRNOiIGiIiPH aH E\ VI
VLOQ ML URVWRXFt SRGQRA&H GDOD WDWR QHYéKRGD MHGQ



SRVOHGQt VORXSRYLWRX BEBNXGRYXPWDEWIBURK EXORRYMH
9402 +RORVYRXWDpHEEIPDUOLSHGQi VH R JLPOHERBGUSGEADVWQI
SORG$ YHOPLWIRERE@BQEOLRFHFUSWHUI MH MHBAR B \| GRRAEGILpp $
FKX"RYp YODVAaMQRNVYWAp BIWRDOPL GORX]JH VNODGRYDWHOQp
UR]JVDK NU\Ft pHYHRYQ BDQW\ S tOL¥Z GHORKKLI WEWR SSI VW LW
YODVWQRVWt Pi RGUSGCOOXBXMGEREGAMMP N\ |H GREBQRAIQD S
0 E &Q GRVDKXMt YéaNMprtdNR GBI SRNFPIGIiPH GRVDA&HQt NRC
koruny3,5mYH W HWtP URFHHRRVREVPRBEE SURGOXAXMtFt USVW M
Y\X&ALWt YtFHRV éFW YDikRBpitMaB.®5/ N é F K

4iGQRX ]H INRXAISQ&FR R BBMR KR]@roQetEsatekS VWLWHOVNEF
INXGaHQERMYDWtPMEBBQRGRBRUXpPLW SUR YHONRYE@UREQt LQ
SRWDHURERWLFREPNVWEP S tVOLEHP MH QFOYREGSHRAEKMVE RQt +/
S VWLWHOVNéPL YODVWQRVWPL DY&DN MHKRab@KHMY\R a4t VO
PbHUYHQR Klo&ubDU @ RAAX DWUDNWLYLWDa BERKIRSRWNNELWHOH

9éE U D GRVWXSQRVWVRIGUHROD)WPINFK VRXpDVQEFK ~VNDOt
VORXSRYLWE&RK WD E ONRRXINXPERAER HMPpQD YH Y WatP P tWNX
EEW RGE\W JPtQ QéFK RGVSG SHIGREWOHPMOWLENY GHVLJIQRY
VORXSRYLWEéFK|HFBY$E EXGHKRGAQp REUIWLW VSUBFRRRLAW AD
URYQ@O® RGUSGRYRX ]N2ZaNWEBXp OPRROG D N W Xnfor@ace
kS tSDGQé&P QRY XYHRERRWIRGR&M Q&P RGUS$GIP

2EUI]JHN6eWURP\ VXSHUAW&K®@WEHK URFH SR YéWwBEBYVSH3IWIYD
H*ROGODQHT D pusSXPEDT

313 9éE U SREQPRMDRXSRYLWp RGU$SG\ MDEORQ't

96E U SRGQR&H MH ]iVDGQtP IDNWRUHP RYOLY XMtFtP S VV
XUpXMH LQWHQILWX R¥ VWNGQDSILRAGXX I$\WU RGISWIX DGDSWDELO L\
SRGPtQN\ D Q NWPWR SOWRQHONQt YEVDGE\ WOHHRQER QIDW OF K



XS HGQRVW XMt YHJHR®@REMH LPQ FOSMIIQE X Mt XQLIRUPQt YOTL
VtO\ USVWX MVRX YKRGQp VODE D& VW HGQ VLOQ URVW

LQWHQ]LYQtFK S VIWIGWRNGCRHOBKRNMEPBUR QHGRVWDWHpPQEéE US$
pro YE]QDPQRX BIRFYW WORXKRREEAS PSS YHOPL VODE URVWRXFt D
SRGQRAaH , QD VW HGQ VLOQ URVWRBXBFKGCHR®E@RS AKX @ \3§
ALYLQ D WDNp WUYDORX RS RoKy sisd8 61D ML &'DERMSI RMQRIXE L O |
NRQVWUXNFt VH SUR DXWRPDWL]RYDQp VDG\WUSBRPIHIWIi &taG\
SRWHQFLIQVBIURt BHRRKMEFK WYDU$

IHMUR]avet@ WOEDE URVWRXFt B RGHOWRIANBRIQE VH GORXKR
RVY GpXMH X NODVLFgéded DrIGioLEGalgDIsnagold] 9 S tSDG
VORXSRYLWEFK R@GdhéyGeposkittje ® RV W D W H p QiRteéhzith$Sranty Y R X
PQRKD VORXRIUGIDNWHKY R GRR/MERXMt SRX]H YEANASANREERV P
YKRGQ B XSGRY i.Q8 RW KR | t F K=YADOGGQ oniH Q O VIekia® @& EQ RV
S tSDWPWR YR&ENGHAMIH' \VRNRX KXVWRWX Y&@VDBFEFOLNWHAH (
HNRQRPLNX S2W\WRRXQ W Dvp QB VAARX KR G R EFRXBEBNWRW QR VW
SRGRWNQRXW aH S L S VWRYiQt VO&XKSRRIYieaAMEKUBGWEG M)
AW SRYDQp RGUSG\ QD Y RGEH YR X Y H QUSNRWINVSR BN R QM HIJJ R W
RGUSGREUEP GORXalertale PREVQWHPUR S WIEFHKCRAWPPNPR XaHQ't
Y\XatYDW L WXWR SRGQRA

Za USVWRY s¥ RREQPEHIFQRXSRYLWp MDEITREY WSHRGQAXMOD Q
URVWRXFt SRIGQRAHO ] 0 O 3 7\000R SRGQRAaH \XWP RIEGROMt
URVWRXFtFK VORZBRDAWOFK KRXNIBEAX HRet RG YEVDGE\ S LpHF
S L SRXaLWt YtFHOHWpPKR Y&S VWNX D RGUS$G V Y.OWDIQEP SU
Y\AOHFKW QRHolovéusp AOPH FtORYp Y&aN\ WRNMKRIFRRX WEMDE R G
7\WR SRGQRA&H MVRX YKRG Qg5 8 MHVQNHDQGND\WKQAt SBER\L Y RY p
D SRptWIHWH. WK |DYDD VRDYQQCPUGQt DJURWHFKQLNRX

SUR YEE U SRGQRADD N WRIHENKEROR]YP REGREDBORMRYiQ
D S HGCSERN®IGEVN\W S$GQt ~QDY\ QHER MVRX ]DWtaHQ\ Yé
WODNHP VSiO\ U$SARNY WEFK D YOQDWN\ NUYDYp MH YKRC
sFtOHP RGROOGRRWANRGOLYéEP pLQLWHOS$P 0%$aH VH MHGQDW
Y \a O HRKUSAQaio G41,G935,G969 G202,G210 Fazioet al, 2015, nebo SRGQRAH
AOHFKWH @M ONp W Btanwitgst Malling jako MM116 a M200 4iG QW JFKWR
SRGQRAat QHENRIPEL®DMPL VH VORXSRYLWEéEPL .R€e2¢38PPL GRS
AiIGQRXLFK S tPR GHPSRHXPpLM XdHQRROMR MVRX NNWW H U &F K
OHWHFK Y\ND]XMH SR]JLWLYQt YOLY Q [BSR WOXMpReEDIR & RN\ W
]QiP\ DILQLWQt Y]WDK\ VH VIDQRKK XRY LNWEHPU ERGE WMHEEDRGD UG QtF
VODEa&t VB{R/MH QtRIELW X Q pDGCXUHNWH SURFHQWR QHXMDWEFK
5VWRGSRYtGi SRGOH S$GQtFK SRGPtRHN BXME ME&tB R YNQQ
M9 D §126.

V GHVLIJQRYDQpP VDGX E\O\ WHVWRYiIiQ\ SRGQRAH 0 D
USVWRYp YRGV B RERMMYE VL6488 . DU SMHMLFK Y\XALWt WHG\ O]

314 THFKQLND YéVDGE\

3 HG VDPRWQRX Y&VDGERX MH QXWQp SURYpVW URJP HQ
konstrukce 2S UQi NRQVWHBRQRIDMPQEEW EXGRYIQD MHAW S HG
QHGRFKEHOREVWORENR]RMMIHQ¥MKURPNS D EWWdkPRAQp
po YéVDied fixovat KRS UQp NRQWGWYRBRL ~]NéFKa whiddend Gt

kS HGSRNOIBD®RRKIPX ]DYiG QtMHX\WRPEDMWMIBID FHHVQp Y\P H
i Y\EXGRYiQt RS UQp-H R WEGRWEMREQp *36 57. QDWUIDFH X
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Y\W\pHQt QHER Mt]GX D SUIFL VWURMS$ V S HVQRVWt FP
WHFKQRORJLt MH YKRGQp Y\Xatw VOXaHE H[WHUQtFK ILUH
QHER Y\EXGRWQIRX S OIWIOHRYWDRFH DG VH YROt SRGOH UHOLPpI
VYD]tAKHIG B R ISADHIG WReYitt@esevetijih, kteri ][DML&"XMH URYQRP UQp
dobroutvorbu plodQpKR REURVWEDDJ GREUBORGS$ 1D VYLQhtub& VH DG
SR YUVWHYQLUPtFIG$Y RGX B RAKWHW@\ P OR E\ YaDayEEW YAC
S thQé VNORXY PHE\O S tOLad YHONE YEWLIDNQSQDNORQ QéFK S
MH QXR@pW DG\ SR VSIGQLFL QHER R® EBXOERD P GR$HPPKNRXW RV

8 VORXSRYLWEéEFK RGAMISGERXSRptMWAi FKEY&QY]|®IHHPRVWL
9\ XaLWt Vi]HFGERKYWYRXRRND Q 3 QIRWY ¥ RAUWSEWHOVHI P RAlQ p
WDNWR KXVWp YEVDGE MH GR NM¥ KREXQG R i TRQIEEFRENFDEIEDW U X
GR Y\IUp]RYDQEF K \WEEK]RY igRXEEXN VSHHFLIiOQt YEN\YQi IUp]D
FFD FP KOXERNRX YéVDGERWRMIRXS B WUDKRKIR X WEEKN\ Y\IU
S$G\S L IUp]RYiQt MH YKRGQp SUR SUHFL]QRVW Y&VDGE\ D ;
57. QDYLJDFL NWHUiI ]DMLVW3RURYRWIQD GAHEG D WIEH Q tG Ui W
60cm, QD NWHUé MH PRaQp B DVWHFRXGED |OWMPERWNRDS SRGO
S LSUDYHQpKR SURYD]X VH JQDpNDPL NWHUé VH QDWIiKQH
ERG\ YEVDGE\ D SRVWRXSt VH GiO 3RYOD\DYMHQYEWD PRAQp

.R HQRYp VMDEDIRQY KRGQp KRGLQ S HG YEVDGERX QD
sepo WUDQVSRUWX D S t FREQQRMFLOD ORGRMIGLODQFH SOHWLY
Vi]JHQtP O]JHQOMR AW GR URJWRN$ SNIBQWDNIV] QO HSEERNM F F&F
YRG\ QDS $JULVR&MURPRUIRIHOGI]t GR VWHMQp KORXEN\ Y
S LpbHPA PtVWR VU$VWX PXX5 chd Way PWrchem ER\LYP S HGHAOI
JSUDYRNR HQ Qt &W SRYDQp RGUS$G\ D E OGN RQYti K OOt S
UEKMH QXWQp SRptWDW V Qi /HDG&GE®P DV H GIKQUP %@\t NR HQS$
nalUp]RYDQp S$G SRP UQ QHQIURPQpP D V\SNi SSBMHQOMLA"
JUPIRYIHDRtQYKRGQp SURYIG W GORXKR GRS HGX S HG YévD:
S tSDGQp VEHENKLYpP REGREt MH YKR GQVWIRP pRWHD W Y @ G3 HWH
9\IUp]RYDQi S GHODEEHVXMWIHN P$aH VWiIW YHOPL OHSLYRX [
SRPDORX D QiBQDKB R V® G E Dosolt kyNexg QU iW&LV"XMH D GUA&
VWURPHN D GDOA&4t GYNRVRE\WOROIDW SRIUK | YGXRGESEK NR F
UR]SURVWtUDMt URYQRP UQ GR Y&@HFK VP U$ QHVPt EEW |
Po]DV\SiQt MH WaHDEBQSFRPGHOHGQ GSNOGRWE VIWVYRPALNW R QHM
S LSHYQDIWND AHQpP X EDIMBEX OREMRABIIMH GR NRQVWUXNFH RV
URYQi YEVDGED VWURPN$ MH QXWQi D EXGH QiVOHGQ XIF
asS tSDGQ URERWLFNEAFPKQYRVWIWRHAPH SRUREMIIGEp NMPIORAHQt SU
D GRVWDWHPQi ]iY O DK RapRdastU RN @/IRF 1Q WIHE \ VG QW 6X eV W LW Q
YEAEKQHG SR YéVDGE

11



32 THFKQLFNp HaHQt RS UQp NRQVWUXNFH
THFKQLFNp HaAHQt D GHWDLOQt QiYUK NRQVWUXNFH E\O\ QL

- pRWHQFLiOQt PRAQRVW QDVD]HQt DXWRPDWLFN&FK D UR

- UPR&QS VWRYiQt GRVWDWHpPQ'S RAVHROWQ pERtBR YRQWR X\V

- mD[LPiOQt Y\XaLWHOQRVW VWURMS$ E 8Q SRXAtYDQEFK Y
VDG$ VH VIVWpPHP, &WtKOpKR Y HWHQH

- PRXALWt QB R ED&Q G RV W XpBGRwbK kBrBtiKdd) L i O $

- iQVWDODFH SURWLNURXSRYp VtW

1D ]JiNODG W FKWR SRaDGDYN$ E\d 20 n@VBEOHQB RORYR
Y\EXGRYiQD RS UQNWRQY \WIMGEH RRDWKSM VORXSRIYLWEPL
vU$]QéFK VSRQHFK D S VWLWHOVNéFK WYDUHFK =iNODGC
SYEVDGERYRX Y]GB®HQRWPWI Yat WD PHZ25 b6Gyla volena tak
aby XPR& RYDOD Y\VRNp ]DFK\FHQt VOXQHpPpQtKR ]Ji HQt SRWDA
ale WDERBRVWDWHpPQRX SUSMH]GQRVW SUR Y WALQXKI®IMNDI GDU
SRURVWX PAHOPPRI IW HGQt (Y URIX P/RWID@E@DIFFQU GYREN\ ¢
k &4t FH PH]L @@t GRGUAHQ 7HQWR SRP U MH Y&DN XYiG Q
KXVW&t SRURVWYVAWDIEGR B G §,ehWROLBIGRWDIIND GRVWDWHpPQI ¢
VY WOD L IV WLERBRIGWE GHVLVQBXDMPpRERIEN YEGFH SRURYV
N at FH PISHGBEG&NOIGIiQD GRVWDWHpPQ GREUI GLVWULEXFH
GtN\ SRP UQ YHONpPPX YROQpPpPXOAUWRPWRNKURGQIDLP LM IQE @ F
NaREUi]JFtFWMVBX SDWUQp KODYQt SUYN\ GHYQDGRY BQ NRIPW
MVRX QiVOHGXMtFt

- & ND PH]L DGt P

- V] GIOHQRVWD/®ORXPS Y

- VEAND VORXWRK®R ] P MH e XaW QR Y

- doupy GHY @R SUS$R2MXcm SUR YaHFKQ\ REYRGRYp SR]LFH

o UR]JP WXFP SUR YQLW Qt SR]LFH

- pRGpPOQp L S tie@eniNBtW R HIptBmMHaAka WD Ot H FP

- VUFKQt SRGpOQé SRILQNRYDQé& GUiIW R VtOH PP

- VUFKQp@&p RFHORYpnmDP QR R VtOH

- PRGPOSRILOQNRYDQpPROQRVEPp ILUIW\PP WiHh ¥E@faB |HPt

- pRpHW 0oD33e30 m

'R NRQVWUXNRISOWHQ®i OND SN R D Fi )@ /BRIS QtPGQ RV p P
v60 cm VH Y]GiOMMRNRWDFtFK RWYRRUY\YD]RYiQt Y]S tPHQEFK
EDPEXVRYp W\pH R GpOFHt PPP NMDWSHISKR BINR A QR V@RI W\
ve YEAFH 3FmDOH]L W PLWR GY PD GUiIW\ ML& QHMVRX QDYV
za~pHOHP SRQHFKiQt YROQpPKR SBRXARUMPRWRIGIR tND\A&G K HR
DXWRPDWLFNp ¥NOHABDRKNWDEUiWS$ E\ QDVD]HQt XYDARYDQpk
1D NRQVWUXNFL B KEQSURWMIYNMUBRSRYi VtW 2S UQi NRQVWI
VI\VWpPHP SURWLPUD]R Yrije] iv 168D €S D ®@H QiR RH GeQpWRRS 0 Q C(
podotknouf & H aeBkosti aP DW HYUIHBPK SUYN$ NRQV W U ehaFelikEsK GH Y& G
EXGRYD®PKKRDEGD O 4t F K] iSFPRP/D MWD Q HNVE\WERQ MBGWQt VLW X
a detaily NRQ]XOWRYDW VH VSHFLDOL]RYDQ&PL ILUPDPL NWHU
]JDE&YDMt
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2EUIJHNNHOQt SRKOHG QD Y\EXGRYDQRX NRQVWUXNFL

2EUIJH®%RPQt S RiRHRES QiEpstrukce
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33 3 VWRYIiQt D RaHW RYiQt

331 96ALY D PMKHQt

BORXSRYLWPWNHIMED RRQDNR NODVLFNp, BGHGGW DY RIWY RVWA DD
MHMLFK& VWDELOQt D NYDOLWQt SURGXNFH MH SRGPtQ QD
Ve YEALGHVLIJQRYDQpPKR VDGX VORXSRYLWEéFK RGU$G MVRX
]liVDGQt UR]GtO\S BGBRNOIMIYQEFK YEQRVHFK 8 VWDQGDUG
AWtKOEFK Y HWHQ VI DAE RIQ 8 RKS RFWKEEKR A0 t/ha. VS tSDG
GHVLJQRYDQpPKR VIXGRRWN BSIRJLtW KD 'UeXpagR JiYLVORVWL
naS VWRYDQp RGU$G G$UD] QD YKRGQRX Y&&LYX RPH]XMtFt

2EHFRUR YSQANWHMQi SUDEK LA®@B KM N R O¥Bh RYMER KH MDNBV L Y Q
KQRMHQt MH QH]JE\WQp VOHGRYDW QHMHQ FHONRO®@& S tMHP
P$a4H YHOPL GRE H SRVORXA&LW Y\X&&l)\2018.HARRG M ED, 6K QORPM H |
seVWDQRYXMH QD ]JiNODG DJURFKHPLFNEéFK YODVWQRVWt S
RPHNiYDQpKR Y&QRVX $QDOE]D S$G\ VH SletRaYzdBmujeSUDY LG
VWDQRYHQt YEP QQpKR S+ REVDKX S tVWXSQ&FK YBUHP 3
YéP QQp NDSDFLW\ .9. D REVDKMRRP IDIOGA]p KPR G/IQ\p N
Y pHUYHQFL SRVN\WXMt LQIRUPDFH R ]DVWRXSHQt KODYQ
i PLNURHOHPHQWS$ )H 0Q =Q % 9éSRPHW SRW HEQEéFK
QRUPDWLY\ 'RSRUXpPHQi GiYND GXVtNX VH Y JiYLVORVWL
70420kg 1 KD 9\&4t GiYN\ VH XSODW XMt YH YEVDGEIFK Y SOC
Y\WWRNpP YEQRVX ]DWtPFR VSRGQt KUDQLFH GiYNRYiQt MH
S HGSRNOiIGDQp Qt]JNp SURGXNFL

3R YéVDGE VH KQRMLYD DSOLNXMt W HPL ]S$VRE\ 3R
se SRXAtYi N QiUD]JRYpPX GRSOQ Qt Y\a44tFK GiYHN 80YLQ 8 C

URPQt GIiYN\ S L UD&HQ prdfad\stONR G R NEFCEMIMFHHP QR X QiVDC
9iSHQDWi KQRMLYD VH DSOLNXMt GRWOIS BRWP & E3.i WNHG @ R X
0d S$GQtKR GUXKX D KRGQRW\ S+ aplilced BRNIA RN QW]HDQ R/l F
HIHNWLYQt YJKOHGHP N MHKR Qt]Np SRK\E@L]YRRHEQ@R M GG
S HG YeVQBERMLQp IRUP\ DSOLNDFt

Fertigacetedy DSOLNDFH UR]SXVWQé&FK KQR,MPR & XRVHNFHGIDQ F'
U\FKOp GRGiQt &LYLQ GR NR HQRYp ]yQ\ D S HVQ Mat UHJX
PORGNY WX D& GR XNRQPHQt DNWLYQtKR U$SVWX FFD WEeéG
JDVWRXSHQt GXVtNX ]DWtPFR SR]G ML VH GiYN\ 1 VQL&XMt
P$aH VORDXWMIMHQt DSOLNDFH SHYQEéFK KQPME&Y DV HE BN DB
“HMLFK Y\X&LWHO Q RO/NW X RO/t AL VVRXKNNR Y W QtPL SRGPtQNDPL

JLVWRYi DSOLNDFH &4LYLQ MH HIHNWLYQt JHMPpQD S L
Y&]QDPQp Y VX&&tFK pL ]DPRN HQ&FK REODVWHFK QHER QD
3RX&tYDMt VH S HYi&8Q S tSUDYN\ QD Ei]JL FKHOMAMracQDS )H
3UR 7HQVR )H %RUWUDF :X[DO DM 9 RPH]JHQp Pt H VH ¢
S LpHP& KQRMLYD PRKRX EéW MHGQRIMQREN&MbiovhtL YtFHV
sDQWLVWUHVRYé&PL S tSUDYN\ QDS S$WRQLN I$\WPD Q@KXW
URJWRNS$ VH REY\NOH SBRKRWEXMt Y UR]JPH]t

332ZiYODKD

9 SRVOHGQtP GHVHWLOHWt NG\ VH SURKOXEXMH VUi&NRY&
VRYRFQ&FK MPGBRR D MHMt SRX&tYiQt VH X GHVLJQRYDQpK
QLMDN QHOL&t RG ]iYOD KR VMWD QGDIRAGEIANtF/ INDSSNRYp ]iVY
'$OHALWEéP DVSHNWHP NWHU& MH W HED PtW QD SDP WL MH
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NDSNRYp ]iYODK\ MH WDN QXWQp XYDARYDW KXVW3&t UR]JPtV\
Y]GiOPD\LPIiOQ G WMERH 3RGOH SRPpWX NDSNRYDFtFK RWYRU
SUSWRNX MH SDN QXWi®mR 6 K B R h NWRi Y W VY DPYEY D & R RNEMIR \QHEN F H
PHUSDGOD D GDO&tFK VRXpiVWt VI\VWpP X

=iNODGQt YOiIKRYi SRW HED VH XUpXMH SRPRFt-ELODQpC
NOLPDWLFNp SRGPtQN\ D VSHFLILFNp QiURN\ S VWRYDQp SC
YRG\ E KHP YH3HWPFH={YODKD SDN GRSO XMH UR]GtO PH]
VNXWHpPQEP PQRAVWYtP VUi&HN -HMt Y\X4LWt SRGSRUXMH
S LVStYi N Y\dat SNPDBWOGRUMWML VNOL]Qt

1HMY\d4t QIURN\ QD YRGX PDMt MDEORQ Y REGREt NYH'
QiVOHGQPKR LQWHQJLYQtKR U$SVWX $NWXiOQt SRW HEX ]iYO
P HQtP S$GQt YOKNRVWL pL VOHGRYiQtP I\]LRORSMWFNpP RG
ELODQpPQt YESRpHW QD ]JiNODG F H@blyRpoyrddiySBR WU D RV &/ IOUL I
D DNWXiOQtKR S tVXQX VUi&HNG 'O%MDQRYXIKR SR TRIG\SEB Q tF
D KORXEN\ NR HQRYpKR VI\VWpPX 8 VIOR® S RMLMWAVFG &F & USHGG (
MH Y WALQD NR HOPBUKRIOBOENH G QD

/JHKNp StVpLWp S$G\ L NG\& GRE H SURSRX&W Mt YRGX F
Y\W\FKDMt 9\&DGXMt SURWR pDVW M&at ][iYODKX Y KHQELRI Gi
S$G\ =iYODKD VH REY\NOH VSRX&Wt S L SRMN@HYMe YOKNR
Y\SRPpWHQpPKR YOiKRYpKR GHILFLWX 8 DXWRPDWLFN&FK V\V
] S$GQtFK YOKNRVWQtFK pLGHO NWH U3 WRR GHDMLJ Q SMpaX W QL
R G$OHALWSEHFKK S P RGHU Q t B KfeBRYMSRSHR KiNO PK YEVDGEiIFK
MiGURYLQ MH YKRGQé&P ]GURMHPekt@l RePADFt PHWRGLND 0pV,

333 2EG OiYiQt S$G\

-DEORQ MVRX VLFH PpQ FLWOLYp QD ]JKXWQ Qt S$G\ QH& S
YODVWQRVWt VQLAXMH U$SVW VWURPS$ YHOLNRVW SORGS$ L
NRQWLQXiOQt SR FHORX GREX &LYRWQRVWRPWDDB XS BEH EQC
se MHMLFK$SPE&SORYp MH XGUAMGENERBU pGRAGDD Wdtka K X P X V X
QD VYD&LWEFK QRYHPH RFKUD®MDVSUQRYDHWR]VDEX VORXSR"
VH YA&G\ XYIRXGMMtY ]DWUDYQ QpKRNWR]IXOGGARNDESE S$GD |
~QRVQRVW SUR PHFKDQL]DFL D Y\&D G X'MHQWLH 53 RENER LVR U J D
S tNPHQQé&PL SiV\.EH] YHJHWDFH

Pro ]DWUDYQ Qt FRMDB®&IURRIEY\VpYDMt WUYDO )y BWHIY @t SR
trav40t NJ KD pDVWR V S tP Vt RELORYLQ MDNR NU\Ft SORC
~QRVQpPKR BREWRYWWYRUE VOpYIDHMMWY BRGQt Mai VMY \EU]NE& M
9KRGQp MVRX ]JHMPpQD WaDENRYRW WRNFiHGWYXIK\ D RYpt O
VPipNQXWi SVLQHpPHN YEE &N B 70 DWHIQ NSER VR DWW NV ¥\ W@ 4 WX
VHAatQDW DE\ QHRPH]RYDO VWURPYKRGOQXPXSYRGIP AERHR
YpDV SDEDH]DVWIQBRR\SWYXSVHPRIHQ Y SRVYOHGQt GRE VH V
WDNp GUXKRY ERKDWp VP VL V KDM EBRURRjehcRE W\XEFLLWIE DEAG XV
P$aH JY\ARYDW NRQNXUHQFL R Y RDoXoby M HM NRKRES HNEWKRRY KODtR
v praxiseproto MHMLFK SRXA&LWt QMO B S RAMHDUNWHBIFK Y PH]L DGt RF
akumulaci teplavS$@® MHKR Y\]D RYDBURWRFMH Y WRPWR REGREt Q
QD FR QHMNUDWA&t Y@aNX

3 tNPHQQ¥HSYWVDGE MDEXORQIXWH EVDN R t PHUBHQ § DEALR QL W
QDGP UQpPX ]DSOHYHOHDHMEW/IHAE ERNRQRXSB HMFRYDQEP
VW URPBRG X D.ELSY LR HOQKI¥ X VORXSRYLWEFK MDEORQt SRVW
NWHUi QHVPt ]DVDKRYDW GR PIR M HEWRWSRE ® HK BSODMRWIEW t P
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QHMHIHNWLYQ M&a&t D pDVRY QHMPpPpQ MHURBRPBQRNX DAFHWRRGYRRXC
KHUELFLG$ REY\NOH PD][ISARW®W QYEMR MGN Q t W HLLRIDIDERRAP O +W HQIN X
(~pLQQp OOWIRWVIW NORS\UWIL Gropydanide)pehdir@ethalin tl.).
SOWHUQDWL-YGUAEM S RE P H @KppWKHRA tJ MXt  Meb® RO [IDRFIELIQ t
QIURPOIWARY KOHGLVND RUIBouQvbddhpaliemativou pro ekologickou
produkci,ale HMLFK Y\XaL¥Y\M &t RIS RVINHGIRG VY D R $t | HMedeL FK SUR
QXWQRVWL SRPDOpKR SRMH]GX O]JH MPHQRYDW L Q NWHUp
S LQBANXOWLYDFH P$AHAGRAEXFIEIRPW 8 HVXQX S$G\ Da GR PH]L
NROHMt ptPa VH QDUXAXMH G$CEHRAHKN |kdNgik Q ROPWEB SR Y U FK X
PHIJL DGt ODOIi Y]GiOPMEARIV WP RSQWISPiOQt IFQNMNUGIFK W\S
YEéN\Y QéR&KpR KAIFW prato\WPKR'MIEEW GRVWDWHPp GD-QRHE]JEURGER XA
QD NROQNUpW@RSRRNOMHDEQt DG S tWRPJGHRMWW QNID SIKRINY D ¥ WRDP
provoz VQLAXMH ~pLQQBNWWIQ@WLRLYORKHP UHALPX neRQAWHJIURY
D O W H U Q D WtoYXQrt HRAGMNDP EKGRFGS R.U X p L W

3.3.4 Ochrana rostlin

VREODVWL RFKUDQ\ SURWL &NRGSILY &P PR RS RNHOGPF KQ HRE
Y&]QDPQé UR]Gt& RQAKEEOBQRYEFK VDG$ 'DMt VH DSOLNRY|
LQWHJURYDQp SURGHNDHDVEORYWMVRKME 48Q ML DSOLNRYDC
Z GRVDYDGQtFK INXG3HQRVWt Y\SOéYi &H EXGH SUREOHPDW,
LQVHNWLFLGS$ 5 WRW]H RERIFRABMEtFK WHUPtQHFK YYeHOQBWQFH N
Y\YLQXWi OLVWRYi SORFKD '$YRGHP MH &lisoN NetHosty aDVWR
Y WY KXVW ROLVW Q\ D |@HBR¥ WDV BAREGIRR Pyt OLVWR
povichu 2FKUDQD WHG\ EXGH YtFHSRIGLM@MHAKPMPHBID YHJIHW
naV\VWpPRY&FK LQVIRGREQGBFK XYDARYDW L R QDVD]HQt IX
DSOLNDFH OiWHN EXGMNAaGRILFNH]Y\FG{]PW Ja4tFK SRURVWS
NXWQp XSUDYLW URVLpH WDN DE\ Y&HFKQ\ piVWL NRUXQ\
DSOLNRYDQé&P SRVW LNHP

335 7YDURYiQAtWDU RHA $

7YDURYS$S@MUMH]HRPMHGQtP ]JH ]JiNODGQtFK DJURW B FEKRKEBREBIKG
YE]QDRIR]IKRGXMt R HIHNWLYLW D SURILWITEL@tIPWe NRRYQRHR) |
vytvarovat D X G U ARRYUDM®\ SRGOH ]YROH Q p KRajiStitétablnt NO g RpYKR W
KYDOLWQtKBWRYRBHMYD URMEL@tXMH PD[LPiOQt ][DFK\FHQt VOX
]DFKRYiQt GREUp GLVWULEXFH VYREQDP RYYWBHK th S/DMt N
GRVWDWHpPQRX GLIHUHQFLDFSXSNHQ® QDFKURY® YAH GRBRIQ t
PHUYHQRS ORGIEG XKHR/GWH® t K R KROW G RV NNDYEXNDFRGYHEN EFK MDEO'|
EENMW$OL SRPDOHMAtPX SRpiWHpQLROH YEY R & H (aAHEDWARS tF B@HWL
E\ P OVERRBAODVWL WYDRROHG ®RYRMX H]X D WYDURYiQt E\ VH
i WDN &AtOIHKRAMH Y\WYR HQt GR\GWOSMHDP®EEERRRMHQRY Y WWA H Q p
G HYD QD MHGQRWNX SORFK\ SR]JHPNX 6SO0Q QtP WRKRYV
prov\VRNEé YEQRVRYé SRNODEQiO /MERU\ D GHWDLOQ M&t SR
Y\WWRNEFK KHNWDURYéFK YEQRVS$ €etRIE2602% Robihaoxada2Z UiFH 3D
Tustinaet al. (201§ QHE R /Bt db @@3.

SUR ~pHO\ URERWL]B&FHVD XY \HRFP DWRIPIDBH\ E\O SRURVW N
VWUXNWRUBKFDPEHFKQ\ MHERNKXIGWIREOPB\QR GRVDALWHOQp
i mechanicky.Jednoduchou strukturu M H P RNOQD tN® HGX/ W D Y\ parostuDeN  aH
NDAaGéFK prostiPr HUWDOH iBI))t Y WatFK ERpPQtFK Y WYt 1D WDN
MHGQRGXFKp QDVWDYRYDW D NYDQWLILNRYDW Q NWHUp ]il

16



HIXD" UXpQtKR QHERUpPRBRWIFNIKRD&Gé E 4Qé RHWU Yé
SR A&D G RoNeChRt pouze I0R]Y WYHQEFK YtFHOHWEFK SORGQE&FK VV
MHGQRGXFKéFKESWRE RVMIR d$] H-R. REPV & U\D\@ XBHPVPEERY B O t
SRPWX SRQHFKDQEFK NY WQtFK YSHKISW R¥\Q Q (RHEIGRIEX K RIDW HP®
D SRWHQFLIOQt SURBNYUDN® W Y | X\N-FNQDt EDR@E WU YEaN\ RV\

bude SR Q HdpKizeQDS NV NY WHQVW Yt QPPEAMESNt RS Mk §HD
VREGREt SUREKIHMWHS PR &EONSYR® WL I L NR ¢RIQS Ft@H W \QDD QR Y H
SRPHWNRYEWR $ QVaN XBSREQBNFRY QtN$SP QHER OM$MRPD@/ LFNé
VWDQRYLW FtORYp SRpW,aQiD RNNHERGREKDH G BRXMRO W U R O
VSUIYQRVWL XVNXWHPBEREFK QRPDKBYLWEFK RGUSG P$S&HF
XYD&RYDW MDN R HE ReQIGAGMH tYtFHOHWpPKR SORGOPNRR &G HY
S tVWASGRXFt D XOHKPpXMH UR]KRRGRRYK Q t RIE O/ D W W KL NZIHKLG Y
0VDGX QHS HP&EOPRPIEXU R P $DOM KHIH GHRIBKXEHN MUWLNIOQtFK
NWHUp MVRX REURVWOp MHQ NUiWNé&PL SORGRQRVQéPL V
GRSRpPtWiYDW PQRKRQSQ SPHHWAEKS RQVWURYDW QD QiVOHG
Y\FKiJHMt{RMNPHQ EFK INXGaHQRV Wt

6DG VXSHUAWtKOE&FK Y HWHQ YRV]RHIPH @ H KWS/RMDRW X \
nahektar FR& MH YHOPL Y\VRNé& SRpHW 3 L FtORYp YéaFH VWU
NDAGpKR VWURPX P WR G Oi P SORGQp RV\ GpON\ SOF

JtVNiQt VWHMQpPKR PQRAVWYt SORGQpPKR G HY DNYDVRWHWNRAPISU |
ve sponu 2,51 m ajeho Y H G HVQW W p-&3§ BIHG\ GYRMLWi RVD 7tP VH ]iVDC
VQtat QINODG\ QD SR t]JHQt YéVDGERY J¥ER FP\DRWYH USROVH CFQ HO\
QD VWHM QpaktelleRYYQRARYDW GiO D VWDQR YhudouYDBDINQDPG 3
ve Y]GIOHQRIVRVID YHGHQ\ M DJbis) Wat RV QMUAHGQ ]JQDPHQi
PQRAVWYt NV VWURP$ QD KD PiPH RV QD KDmFR& S L
SORGQp ]yQ\ 2SURWL V\VWpPX ELD[LV WR ]QDPHQle YEUD]Q
URYQ & PRAQRX KRU&t GLVWULEXFL VY WOD D GRVD&LWHC
DXWRPDWHFXD®RQLVP\ Wi®®I VHNWDOLVWLFNé GHVLIQ NWHL
SUDNWLFNp OLPLW\

9 ]JiYLVORVWL QD PRAQpPP |DWt&HQt SORGQRVWt PHWUX F
SRURVWS$ &R VH WépH Y]iMHEQDNY MO SR QFRUDMNIWRFNY SRXAL
se XND]XMH Y]GiOHQRVW P 7D S L XGUARYiQt MHQ NUiWL
]JDMLA"XMH VWiOH MHAW GRVWDWHpPQ Y\URYQDQRX GLVWUL
QHS HNUéYi D PH]JL MHGQRWOLYé&PL RVDPL G$UWQWR VD ¥ & DY
QHEXGH DSOLNRYDOHQOMVDYHQt Q NWHRERRKL ¥NEAKHQEFRMpP $
EXGRX Y\&DGRYDW R &idvuP W R FMID@WRA\WXNWPXMH EEéW PLQ
Y]GIiOHQRVWW& SWLPHP Y]GiOHQRWW RVARNPRO®RGIOHQ Mat DOH
EXGRX WtP PHQ&t EXGH Y&QRWDRY ¥\ SKRFBHMPE VIO &% XJG\HPGQ t
XYD&RYDW R SRPWQXLRROQY BRpWX VWURPN$ WDN QD ]iNO
YEVOHGNS$ SRYDAXMHPH ]D SUDNWLFNp PLQLPXP PQRAVWYt
25P ]QDPHQi Y]GiOHQRVW RV P 3RNXG WR QDVD]HQt NRQ
GREUp FtOLW QD Y\44t SRIMAHabPANQD\S YBYPIXYHGRYpKR PQR
RV D SRW HEX YEVDGERYpKR PDWHULIiOX ]iVDGQ RYOLYQtPI

3.3.5.1 SXSHUawHINWOHQ R

6XSHUAWHUDNMBR]INODGQt S VWHY HOH NeSSWOWDOQR YD QpP VDI
S HGVWEDXMEEN P REQEFKWIORXSERY L WHFIQM D H GRRIMW UR P V
FHQWSUGOBtEERPLQRYRXQtQD NWHUp MVRX URYQRP UQ UR]Pt
QHGRVDKXMt GpONOb.t4f HLOHR WOYAPRKYQ & QD VIR RVGQRE RYI
NUDWZ&t SORGQé REURVW GR FP GpON\ OQRAVWYt Y WYt
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YEVDGERYpP Y]GIOHQRVWL VW UR|B$0 BRUFVVEORE QH B O &FXWQPD
SRQHFKiYDW MDNpNROLY GHO&t Y WYH UHVSHNWLMH MH PF

KODYQISRWWURPS$ NWHUp MM OHHRWRRGQpPp SRQHFKDW XL
Y WYt WDN DE\ E\OR Y\WYR HQR GRVWDWHpPQp PQRaAVWYt SO
1D WDNRYéFK VWURPHFK MH*PRA®QYHSROHFRIiYWBAMOEFMNIR U X Q\
S tSDGHFK MH QXWQp DE\ PHIJS$VWHKGIDPRWSO LFEBOE VRORE S
aQHYUSYWDOIPLEGRtFREH 7R ]DMLaA"XMH GREURX GLVWULEX]|
Y\WYi HMt GtN\ YHOPL INUIFHQéP LQWHUQRGLtP YHOPL KXVYV
biVW SORG$ D EUIQLW WDN MHMLFK GREjU®»® X YHPD QDRYD@t W
D IDFKRYiYDW XUHRLWMWEHIHBORM QEePL VWUXNWXUDPL

9 WAaLQD VORXSRYLWéEFK RGUS$G Pi GIiOH S LUR]JHQ YHOPL
7R E\ P OR EEW URYQ & ]RKOHG RYIiQR QHMHQ REGIRERYDQ!|
tvaURYIiQH]X 8 Y WELQ\ VORXSRYLWEFB RP BLGERQW RWXMID MU
cca 3ONY WQtFK SXSHQ$ 3RNXG MH WRWR ptVRORGREUDHQ®X Y
UHGXNRYDW SRpHW NY WQtFK SXSHQ$ GHWDLOQt SUREtUNR
S LEOtALOL JPL RYDQpPX SRinW X osyPRobkKXW QQARKIXIFPHHQS®D VWUF
GHO&at Y WYH MH PRaQp MHGEQRS R Y D shiraxiviatiy MiPbudenie
QDS tNODG QD Y WYL R GpOFH FP FtOLW QD SRpHW NY V

9\ XALWt VXSHUaAWtKOpKR Y HWHQH O]HKOGrD5)D& VW LPWHIO W Me
tvar VXSHUéWtKO}QRRéY)YWI\M)IH’QI—MHGQRGXGREU\/RY(DGRWV\QJLEXFL
snadnouGRVDALWHOQRVW BIFPE®H SYIE WINGDHRYL KXVWRWD VWUF
GRVD&HQt GRVWDWHpPQEFK KHNWDIU R ¢éfokzK@® Q RY $F EBRPHY @K F
SRXaLWt WRKRWR V\VWpPX WYDUR¥iQVLWGE\ WVWHUR PMIGEBRDOKE
MH YHOPL LQYHYWR 0O MQESRRBPSRpW X VHEUR 25t IO KOIRIAWDAUY
SORGQrafhkktRr'WIH PR&Qp Y\XatYDW VWURP\ ]JDOR&HQpP QD YtFH
bi-axis amulti-axis.

2EUIJHN  6XSHU&WtK @5 HGN W HHIQWY RRFFGSR .YEVDGE
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2EUI]HN 6XSHUABItWOPYURWHH@B YEVDGE WYR t aWtKORX

3352 DYRMLWitaRsyD EL

3 tVWXSHPX VH MIYGIQPL SRGREQé& WYD BHHWREBR VKSHD NDIEK®
NPtQNX XGUAaAXMt PRR VORI MENGERYRYQDQp KODY QAby6AUWLNiO Q
3L YROE WRKRWR WYDUX MH ML& PR&AQp XGUARYDW Y W
0,77DA0m 9]GIiOHQRVW ROS MIHI®DWRPWR WYDUX D MHGQRWOL
QHSRQHFKiYDMO®HAEW YFPGIBOHEXMIBSRAGVWDW YMHQ NUDWAEt SC
YtFH pL PpQ UR]Y WYHQé& 2V\ MVRX VP URYiQ\ YH VP\VOX
domezL DGt 9\WYi t WHGEH&WRaEOWordslv RYEWYHQt RV MH GREUp
ve YEAFH PH],7m DB\ VH GDOD VWiOH MHAW SRXA&tW FKUiQLpH
JIURYH DOH UR]Y WYHQt E\OR FR QHMQt&H

3UR ]DS VWRYiQiadRNI¥ RXY Bt PRAQRVWL 3UYQt PRAQRV\
YéS VWNX YH &NROFH SURYpVW QD ]JDpiWNX GUXKp YHIJHWDF
kVLOQpPPX YWWYRD®VQt pivVWL 3R WRP FR QDURVWH Q NRO
vybereme dva nM YtFH SHUVSHNWLYQt D Y\U B YR\QOD WV W\ROXNRFR t P
Y\WW LKQHPH B6WURPHN SDN Vi]JtPH GR VDGX ML& VH |DS V\
Vi]JtPH MHGQROHWpP QHER GYRXOHWPpPR¥SISJURY psaay CPH Y] D
FR& HGVWDYXMH GUXKRX PRAQRVW 3R YBVDGE &SLpiN$ Sl
RPpHNiYiPH RS W Y\WYi HQt @ HRRAIN D QD HWRWIRVBBGREQ M
Y\EHUHPH GYD QHBYSRRX@D®R&IQR GR DG\ VP XMtFt OH
RGVWUD QGIP®IAtPK OHWHFK ML& YUFKRO\ QLMDN QH]DNUDF
GRPLQDQWQt U$VW RERX RV =DWtaHQt MHGQRWOLYéFK
UVXSHUAWtKOpKR YCOHWHFK VURYQiYiQX REGUBSEHREINRIRLY)QR
na SR G QAR a M26v V\V Whi-Bxis MHM{QDB@PDOHMAEt YEANRYp QDUS$V
VXSHUAWtKO pPPR] Gr WA R LW\ USVWHD QRPGY RXDBYV WHG\ Qf
k SRPDOHBRYPX RYQQAQt YéaNaofdRGROMDRGQp RV\ QD MHGHQ
Y\d4t
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2EUiI]HN [Bi-BxisElevo) atiD[LV YSUDYR Yé@B5W\EN SEBICBRGQR AL
M7 ve pWY UMRF® SR.Y&VDGE

3353 TURMLWiaksyD WUL

-HGQi VH SRMHWtP R YHOPL -&RRREQ® ¥F&éSHPVMMN NDIBSN\RWHELY D \
MHGQX RYOr. 6D YtBS$SWRHKR GRSH WRR@HY VH Y&AG\ PtVWR G
VQDatFeUDOW W L FR QHMYDtAMH WRY RRPMQ Q@GR OLQLH iGNX 3
S VWHEQIzE BRXEWWiOHQR&W Y FP DOH MH PRaQp XYDARYDW
okolo 1+ P 9]GiONQR)BWEolo 0,5 m by vedly KS tOL& YHONpPPX Y]IiMHP
VWtQ Qt 8 W tRVEFK VWURP$ EXGHMR ADPCHRREGH VW) P tUDR YYQ |
9]GIOHQRVW RV E\ P OD EFW JJBUWRPWR S VWLWHOVNpPP \
QH]DS VWRYIiYiPH aiQR% Y PMPYD SRIQAEKiYIiPH MHQ NUDWA&t VW
]JIDFKRYiIQD GREUiIi GLVWULEXFH VY WOD PH]L MHGQRWOLY&é&
XYHGHQpPPX X VXSHBRNtRO NHRF KjeWVBWRHROCHRYY (O R IKHREGV S PG Q J 1
QD SRGRRMIK V\VWHAX LV WHMtPSERDOHMAt YEANRYp QDUSV
VXSHUAWtKOpPX Y HWHQX 5R]G GHGD RQ W HR | 5 WEleU B\HEBX
k SRPDOHMatPX GRVDKRYiQt DLYCRDMN & W\W&N \SORIGRMWRKV\ QD Mt
Y\d&@QHAS tSDG VXSHUAWtKaeKR H"GBWINQIKGIPHEIGRVDAaHQt ILQ
0o MHGHQ URN S\WR{GHWIAWHAO K¥IQRE. D EL

3.354 9tFHRVé VWURPHN ¥kisy X *X\RW PXOWL

Tento typ tvarod QtV WU RWNSMLA VY&P SRMHWtP RGOL&Qé RG S HG
se0 SORFKé YRGRURY®QERMSRUGHYMpDVW ML QDNE&W DRt QDN RV H >
Y\WD]HQ ]KUXED SaRED Y POQKHBPORtOM HRWDFH pL PpQ YRGRURYQ
ke VSRGQtPX YRGOBLR X8GAUWBWR KODYQt RV\ MVRX SDN ]DS VYV
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YHUWLNiIiOQt RV\ 7 FK P$a8H EéW W L D YtFH 2V\ DOH QHY\U¥
DOH MVRX SRVW3$9R MG DWRR)HDOP MGIiQORQ RWVRWKRWR WYDUX VH
seY]GIOHQRVWt 85¢mRNRMR QLFK MH H]HP XGUARYiIiQ MHQ NI
PD[LPiTD@ FP GORXKé 7HQWR W\S QHEXGH SRXNMUWWBOI®PE S
G HYHD®OH SRX]H SUR RGU$G\ NWHUp PDMW YSRIEPRE Q R BIUDAN
QRYRAOHBMBWDQO+R Pi GYD KODYQt G$YRG\ 3UYQtP MH QXW
GORXKpKR VWHWBREP EX P O PtW P LyQ@R Pvi (BA@e S R pHRW R ¥ P/t P
GHOAat E\ P O YéFKR]t PDWHIUGIEO REEW P IEINXEDOOBRERI RY Qp
Y\WWYR HQDRMHA YEYOBEWQtP Y&S VWNHP 'UXKéP G$YRGHF
SURGOXAaRYDFtKR U$SVWX WHUWIERN(\QBRSOVVERWMOQBPiO U\FKOH
Y\WYi HW GRVWDWHpPQ Y\VRNRRER R\GYIDEK AN K B PLORAW W
Y\WD]RYDQéFK ¢MAURRBNID RKORKiQt GRVWDWHPQpKR PQRAVWY
Jednou zMHKR KODYQtFK QHYéEKRG EXGH SRPDOHMAat Y\WYi HQt
i agrotechnickyRGERQIQU RM®t |]YOIGQXWt WYDURYDFBtEFXKQDF KH RH\E HIk
po YEVDGE

-HOLNRA MH WHWR 8 ORXISRN QWHEKNN G O $GHRKR M WD R/H [Q
D QHMVRX SRVEtUIQ\ GRMWWXWRH BQpwikkyi @etde W &Q t\a H
XYHGHQéFK SUDKL ROMEBEKR SHMKVH EXGH VRXVW HG@Gswd QD S V
tri-D[LV WYDUS$

2EUIJHNNYDU W\SX *X\RW RGUS$G\ +G U X KpWPOWR FGIDSRDY BVYD G E
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2EUIJHNVYDU W\SX *X\RW RGUSRBQFHRP @PXKHF URFH SR YE&VDC

3355 90DVWQt H] D MHKR FtOH

K KODYQtP FtO$P SIS EHWOERRFRWD SDW t

- U\FKOp GRVDaHQt NRQHpPQp YEAN\ D REMHPX NRUXQ\

- Y\WYDURYiQt NRUXRY QRPHERI®BPR\QtP WYt D SORGQEFK
na nich,

- Y\WYR HQt SRGPtQHN SUR EU]JNé YVWXS GR SORGQRVWL

- ]DEH]SHpHQt GREUéFK VY WHOQéFK SRGPtQHN YH YaHFK

- XGUARYiQt NRUKXQHKK RGSRYtGDMtFtFK ]JYROHQpPPX VSFK
S VWRYiQt

- XGUAaHQt URYQRYIiK\ PH]L YUBYEVNKR HL B,R ARG QRVWR PYX

- SRJLWLYQt RYOLYQ Qtx RCUBHDNRWQIKWHUEPKXFKRURE D a
SURY]GXaQ Qt NRUXQ\ QHER RGVWUDQ QtP QDSDGHQEéFE

- ]DMLaAW Qt VWDELOQtFK Y\VRNéFK YEQRVS$ NYDOLWQtKR

V]IYLVORVWL QD &LY RWRHPHRE GREU REWVIHRPDEG QV OR X SR Y LW
RGU$G MH VWHMQ MDNR X VWDQGDUGQtFK RGU$G YKRGQp
QLFK VWDQRYRYDW D DSOLNRYDW SUDYLGOD HJ]X

3356 H] SR YéEVDGE

IHMYKRGQ M&tP YEVDGERYRROP®MHUIDGHPVOBR PEKYILWEFK F
PRAQR FR QHMY\44t GYRXOHWEé YS& MSLINGY B @ U SWitB IO WK RY & SHV
to MHGQRGXFKERDPRUPIREURVWHPR ofivBetsSHc REtFHRVEFK Yés
GYRX D W tRVé GYRXOHWEé Y@MMPGHRX WtFOIOMEVFES V WHRNV \
JNUIWtPH GREX QXWQRX SUR Y\WYR HQt NRQHpPQp YHOLNRYV
GRVDKRYiQ\ SOQp Y&QRV\ 3R YEVDGE SRQHFhyriBhy YUFKRC
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SRNUDpPRYRGOKXARYDFtP USVWX D PRKO\ VL |DFISRNSDW VYRM
8H VH VQDA&tPH Y\S VWRYDW Y tFMHR\QER VOHERP G YRXO HMNQPKRR
seFHQWUiIOQt RVD |[DNUDFEXMH YH Yé&aFH &iGDQpKR UR]Y WYt
YUFKRO\ MDVQ GRPLQRYDW NRQNXUHQW\ E\ PDOYHZNHRE VV
ERpQt REURVW UERFMH O ®&DVGE\ [NUIFHQ QD GpONX GR  FP
QiVDGD QD REURVWX MH YKRGQm MIVHIBWR [ QG t UH KX®RY BWF
NG\NROLY S HG UDaAHQtP DE\ E\OD PD[LPiOQ SRGSR HQD U!
E\ PRKO WOXPLVBUWSYMKFRMWHFK QH&IGRXFt

3357 H]WXKé URN SR YéVDGE

9H GUXKpRHJRFAH QLNG\ QHNUiWt YUFKRORYp YEKRQ\ MHG
seQHFKiYDMt SUSE 4Q U$VW D GRPLQRYDW ERpPQtPX REURVW
PtUQ RKEEDW DE\ E\OR GRVD&HQR UFDY®R PR QKRY AKRO
se]DNUDRKHG QRO HWPF LY GIRVWL QD aiGRXFt NRQHpQp GpOFF
3RNXG FKFHPH EXGRYDW MHQ NUDW&t REURVW QD YtFHRVé&F
9 S tSDG VXSHUAWtKOpKR Y HWHQH P$&HPIMNDIBM E&t] YE KR QD EN
QiP Y\WYi HO\ Y WYH R NRQHpQp GpOFH RRNRRRSD YRP X' NSV
WHUPLQIOX D Y WYt QHQt GREBAE GROKERI QIYD WRMiQISRG %
QHFKiYiPHSUSWRVHQpP ~KOX QDVD]HQt

3358 HIRG W HWtKR URNX

H] MH VKRGQBXBHP YH GUXKpP URFH NG\ QHNUiIWtPH GRPL
GOH SRW HE\ MHQ ERpPpQt YEKRQ\ S tSDGQ REURVW D WR |
QDYtF YKRGQp SURYIG W GHWDLOQt H] SUAK SXGRI®GpW R NR EL
QHE\OD NalaW@D Qp¥ URFH S tOL& Y\VRN|

3.359 8GUARYDDBR GRVDAaHQt NRQHpPpQpP YéaN\

-DNPLOH GRViKQRX MHGQRWOLYp RV\ VYpNKMR® BEIRPHOL N |
NUIFHQ\ QB GXSNRS$ D NRQNXUHQW\ HGW WWML @ YOQY BB\OML M+
SURYiGGWRE YSR Y\UD&HQt D WtRV[BSRRIDDPRYDYR WOV We FK R\
XGU&RYiIQ REURVW S SRSBHI@p YAYAGNp MY SNORXF YV ME\ MWW H |
redukovatL GHi QB ]HP SUSE KX FHOp SLBRWQQRWRH S/DBXHQ SUR\
osy.VS tSDG ]iP UX REQRYRYDW YtFHHPWQ DY pWSHIN W B & \ XFb DN
MHKR QiVOHGQp REU$VWiQt MH& EXGH VORX&LW MDNR ]iNO

336 5HIXODFH QivVDG\

6RXpDVQp SRXERMOQPUMENMIMWOUMIQEFK RPEREDRXKLFNp UXp!
i FKHPLFNp S tVWWOS\G & OLNKD Y éKR\@imBetRIP 2DPA)GSEVROXWQ't

v WALQD VWXGLt ¥YMHY aADMD{DEFDUGQt NRPHUpPpQt RGUS$SG\ V N
habitem |[DWtPFR VORXSRYLWéP RGUS$GIP MDEORQt E\OD Y Q
(wanamiet al, 2019; Babeet al, 2020). ' UW N YW AEIQPRYLWEFK RGOHFP I IMDEOR
GREURX VDPRUHIJXQDQQPRSUVNKRBGRWNLUR]JHQ Y\WRNRX WH!
plodnosti(% ODaHN DQG . HOLQ&R ¥lj 2017) IRNNUD QHQt QiVDGD SOF
UHJXORYIQDVWHROBRHAK ]tleNHY MONEGHOQRQRAVWYtP PDOé&FK D
SORQ$VOHGRYDQEWHPPURNEKP®RYRX QiVDGRX 7DAaRYIQEPWXD

JWUiIWiP QD NYDOLW SURGXNFMR QWH Qb PF HGCONGR BB RIQe&M D
QHDNFHSWRNWRQROQEREP JWUiIWiP 3UR RPH]HQt VW tGDYp
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UHJXODpPpQtFK PHWRG NWHRHK]LSRRYMHG RXU R 8 XBAREBHOIW®WIAWWY Q t
XSODWQEORGOGREFK

SRGREQ MDNR X VWiiGIQUPAWLGNQIRMA HHPGIUSGBRYIG W UHJXODPp
VQ NROLNDINYRERRRQEPMIXODpPpQtP NYRNWHPDVMME REQSEWDLOQ't
H] SORKE@REURVWX -DDaALFEO&G&RVIDYDGCQ tVEBRKSEWRIYHB/NREFK R
ZaRSWLPiOQt SRYDAXMHPH QiV DNEXW]GIFKEBXGH Q-3 RDQMHGH Q
YHUWLNIiOQt BWOER i1 OD FQXKEP NURNHP P$aH EEW UHJXODFH
QHER NY W$GRENXNE WX YLGtPH aH MH OQRY®N\DMWHRXP G REWT
pro QiIVOHGXMtFt WYRUEX SO RJGIH XROAHLP NS W HY QNVANEBH QEIRE  H
kvantifikovatelnou UXpQt SUREMHINRXAtW MLaA ](PQQ QENBRBMEF K
30ONY WHQVWYt QD P S5 hUWRRBR BMUHFEHRNY W$ SRPRFt FKHPL
NWHUp RPHIRSPOPRHRRALWt FKHPLFNp SUREtUN\ NY W$ MH [
QIURPRPH S 4 QHEHERX UL]JLNR YDULDMEPPQD REHEPL SURP Q
SRY WUQRVWQtF BYREIFPDYQARVWL MVRX SMRVWHQWWRUW & FIKHR
QHMpPpDVW ML SRXAatYiQD KQRMLYD QD Ei]L WKLRVtUDQX DPRC(
DSOLNRWIRPGQRP QHER GYRX WHUPtQHFK WIXN ppM&\W E\OD
URIJNYpWDMtEtEKS MR BWIBBtHNY WX O]H XYDARYDW L R QDVD]H
PUREtUN\ SRPRFt RPHWIPFILFIKQ VAL BFR MY$€ |N X P & KH\PR.IF NERQRKE R (
PHFKDQISBN&RE SUREWPN\VORXSRYLWEFK RGUS$GIFKhQHWHVYV
SRXALWHEWQRF EUIGLMEDEG YSRW HE\ MH FERA@R §RAKGpH\Y EJF K
NRQFHOMWBODRDpQtFKQBRBEBPMOYBRRYHQEFK SRGPtQHNePHFKDQ
YADN G$OHAIN P HBK@IDWNHH WHQt MH BBEGRREEG ©Qstotdu-baeN V
VRXpPDVQEPL SPHGFEHEOPoUuPpLMVOHGQEé S tFKRG SR]GQtFK M|
=PtQ QENW E\ QiV QLFPpQ QHP O RGUD]RYDW RG SURYIG Qt
WRWLA SODWt aH ptP G tYH UHJXODFL SURYHGHPHKHKRVtP G t
SRpWX Y\YtMHMtREWVE®&HGH S CSFroRW/ D] IQ\L ¥ Bigsluvei NRVWL SORGS$
YEQRNX WQt QGVMDOAtY URFH

ZYéaH XYHGHQéFK G$YRGS$ D URYQ a GtjhX GRWINXEGIMURE QM IE
MDEOROMQtP WBUBSYHREHP UHJXGEHH LISANDY SDRBENIIN\-H WR M
ZKOHGLVND PUD]$ D MLVWRW\ MHMLFK KHEBRYS BEQ RYHL@D W Y
NG\ MH YHOLNRV#ENHO $ONRXPBYVIQRVWL VH SYWRDRGOQ U SRX &G Y\
~pLQQEéFKak® jeNkisHlina allaQ DIWN\ORFWRYi EH&jirenD,GCHIQHBL BNPHW
SUREtUND SO$GN$ YSUDRIPSQUEENWEP| MUJYDMRVWL QD YQ MatFK SR
SRGPtQNYRKW QtFK SRGPIRINLANR VINVIWDRBRSVLOPRLRRER]PHGIRYV
E 4Qp 3RPiKi KXX¥ERRRWQEFK PRGHO$ MDéb&RNhpro% UHWVWW. BP D U
jezdeYADN PQRKR GD D @K pl INDRERSNR YDWRIYPEQP Qd YNR& HG N\
QHGRVWXsgheBEKKDFt |DEEYDMtFtFK VH FKHPLFNRX SUREtUNR?>
D DQL QiP IpokusyEpiOX i G, QH@posudPRAGPLSUDYLW NRQNUpWQt C
pro MHMt SUDNWLFNp Y\XatYiQt

SRVOHGQtPXNNUWRN BB MMMHHKR RPH]JHQt S JHHGHPHQEFYIR G X D K\
Y\WRNp pDVRYpDQQURPOBMIRNWIQt SURE-tN DY \SOEO 8lIfF K
GRVDYDGQtFID YEXOHCROWXSRYLWEFK RGUS$SG ]D RSWLPIOC
QiVDGX JKUXED+QxeBRBRY@D MHGHQ PHWU GpON\ YHUWLNIOC
Y WYH 2WIi]NRX, MDINNGBHQWRFRI\QIHGAPH Q atPL QiN O\ |® RJ\WiKLQN
DE\ E\OD URYQRP UQi QD YVamFK FPWHDpXRVEBYWDREPBIXY. UR b Q
VWDELOQt D DBRGNRQODMKHOIRURVWHFK VORXSRYLWEéEFK MDEC

1D ]iNOB@SRSVDE&HK regulace plodnostiSUR VYRML YHONRX PH
SURP QOLERYREDB Y\WVRNp WHQGHQFH VORXTBRIRWRBERYRGI $ (
zaVW QB WWLWRSDWNEHMt YE]QDP MH YHGOHG GFRKERURE BRU DDQ & N ¢
GRE H JYOIGQXWpKR WYDORRRODVWIXPYOHDWHPHQWX VDG:
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OHNRQRPLFNp ALYRWDVFKRSQRVWL YéVekihbaQORXRBRYRWEF
SRW HEX ]YOiG Q XS\ RVARRRKEQRR/ W URSNDXD W RY i raxiViRIdRXo®BR Y LW é F |
UR]JKRGQXWR R G MW LO®Q UNHINPO WBH \BIQIRGRQYRAQYR A0D G X
Holovousy lyl QDY U aH QMSIKRAVKODYQtP FtOHP E\OR XUpLW YKRGQ!
plodQRVWWHUI P$aH E&WN @SVHVIQDRAMWIDELOQt NYDEXGHHQPREQR V)
XYDARYDW R MHMtP URZERVWDMNPHPRRIGRYPEIQH SRNXVX E\O\ ]
VRXpDVQp WUHQSU RGE NWeLYVRIM\L\etVaD @818) 7SWMHLJQtFK SURETtI
(Robinsonet al, 2021) avS HGSRNOIGDQPWH NKEY RN é FKarlegdR "IW HG N $
2024;Zhanget al., 2019)

34 6WUDWHJILH SUREtUN\ SUR DP ROAQNRRP DM E]J®DW L | [
UuVORXSRYLWEFK MDEOR RYéFK VDG$

341 ODWHULIO D PHWRG\

Pokus Iyl XVNXWHHBBUYPHQWIOQtP VDG Xasadavip RIOEQRXRY
RGUABHA\VEIE VY BRYD GREIBRIEAIR YEXNEEWHRO R H URNX
E\O\ SRNAWXED FP Y\WRNp GYRM)HQMWRE BRIRENWYtP NUiWNQp
obrostu 6SRQ Y&VDGE\ pLQLO i P N M/ LOFDP K B DQ L @\ D @
~URGQp KQ GR]BIRRWBHEAARFKD MH ADDSDRRRIY ]I YODKRX 6\
jsou WYDURYiQ\ D HJ]iQ\ MDNR VXSHU&aWtKOp Y HWHQR V SRV
NWHUp SR HIXGEEXHVIA 7\WR VWUXNWNXUNSORB RHDRVE &P |
REURVWHP D NUIWNE&PL YEKRQ\ E\O\ URGRtQW Q\FPHGRNONL G
FHQWUI®GREG RMH REKRVSRGD RYiQ SRGQWHMWRGY G QP UK & XS\R
9 SUYQtP URFH E\O\ YHHPAKQRHBW $GNYD\S DEMRGREUp
]JDNR HQ Qt YHJHWDWLYQt U$SVW D URY QR PG MGIREPIQ t
GUXKpKR URNX E\O\ DSOLNRYIiQ\iWSEYp Véihty 2amovaly UHJI X O D
VDPRVWIDW QN R P& L\QDHGE X M tUFX pNU RNU R E t U NBC), NOYX IMBHQS/WRYE t U N
SO$GNSNeho UXPpQt SUREtBNRX]BOPG NI$ Ui OR YWINEEG (SR R'GY tM H M t F
se SORG HHKY WD R Y p 1D W t & HRQ'ti @RD Rnebs WiBdviotkyN Y HV® \haby t
SO$GN\ QD FP GpON\ FHQWUiIOQt RV\ S LPHP& QHE\OR ]I
NaQ P E\OD NY WHQVWYt RGVWUD RYiQD ~SOQ3 HKRHTRPSR
UR]G OHQt YDULDQW MDBb poXusuG QR YAMEIHEXHIKHO R Y Qi NRQW L
D YDULDQWD NGH E\OD SURYHGHQD SRX]H SUREtUND QD
NY WHQYANM) Y BUREMWB QIVWYt SUREtKDOD QD ]DpiWNX NYHWH
tak SUREtUND SO$GN$ E\ODp B URRPEEREIQ.D Y REGREt
+RGQRFHQp SDUDPHWU\ ]JDKUQRYDO\ GpONX FHQWUIOQt
NY WHQDWFHQWUiOQt RVH EH] MHGQROHWpPKR G HYD SR
NDWHJPHQEK & PP7O mm aY W@H& ,BPFéEQBWRGS$ QD VWUR
Na]iNODG ]JtVNDQE&FK GDW E\O\ Y\SRptWSRpbHWDSDWB® H) pPDW
FHQWUIOOHRMLFN& Y ®PRYV FP FH@OMWIEQRY RVWItetracey® G H [

Y\SRPpWHQ SR B GWRY R IR ] ~GDM$ R VQ$VDHG WNDNYO HW p
REGREt024.3URGXNPQt SDUDPHWU\ E\O\ KRGQRFHQ\ SRX]H Y
Y URFH SR4ANRGLO SR]GQt PUi] WpP YHANHURX QiVDG)

KRGQRFHQD SRX]H QA GIDUNYDWS'D IDKRNQRY BERDWWHIFKR & W L
(O VWURPS$ QD YDULDQWX SBWRFE \\ORBRHDRDEGR YaampD2025)
SRPRFt QHSDUDPHW-UDPNOALKRYDUXWNB® X 5R]GtO\ PH]L Y
Y\KRGQRFHQ\ : L OOR) R @WHKtBdyho testem.
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Tabulkal. 3 HKOHG DSOLNRYDQéFK SUREtUNRYéEFK YDULDQW

Zkratka 3RSLVY RaHW HQt

RaHW H
C Kontrola, bezaplikace SUREtU N\
C+HK %H] SUREMUMNN GBARXYH UXpQt SURE tNWID B
FC2, Pouze redukceN Y W HQ ¥, 8/nébo s QD FP YEAN\ FH
FC3, EH] QiVOHGQp SUREtUN\ SO$GNS$
FC4
FC2+HK, 5HGXNFH SRPWW2NBYheWbd 4s Q D FP YEAN\ F
FC3+HK, SQIVOHGQRX UXpQt QIDREUUARXVINESI&OIR G
FC4+HK
FC2+H2, Redukce NY W Hr@\2\WBYrtebo «s QD FP Y&aN\ FH
FC3+H3, SQIVOHGQRX UXpQt SU]JDBEN LANFDEhS OFicaNEa 1
FC4+H4 FP FHQWUIOQt RV\

3.4.2 9éV O Ha@idkuse
3421 5%8VW

OH]JL MHGQRWOLYé&PL YDULDQWDPL QHE\O\ Y &iGQpP JH W t K
UR]GtO\ Y GpOFHGEMHRWUFPPO RE\O SDWUQE& WUHQG PtUQ Y\
SUREtUDQE&FK VWURPS$ 1RYé& WHUPLQiIiOQt S tUSVWHN pLQLO
2023.$pNROL MVPH QH]D]QDPHQDOL Yé]QDPQp UR]GtO\ Y U$VW
4H Y GDO&tFK OHWHFK VH UR]GtO\ Y U$VWX QD ]iNODG
adH QWHQJLYQ ML SUREtUDQpP VWURP\ GRViKQRX VYp NRQHPpQC
G tYH 2GU$GD P5HGVSULQJT MH VORXSRYLWé& NXOWLYDU Vt
et al 7R ]QDPHQi &H QHVH XUPLWRX QHYé&KRGX Q NWI
UHODWLYQ SRPDO& Y&YRM NRUXQ\ ([LryWOHWM 3 B DINHN PQ @ i\DX
USVWRWEHUD O\ EEW Y EXGRXFQX SUHIHURYiQ\ S L |DYiG Qt G

Graf1. 3USP WMQ® X O BWHIUSQ@W HN Y FRHHODBM P GIVRVY HIHWDpP QtFK V
2022 a 2023
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K <& ,‘32?‘ WX‘ & 0;2?‘ K& R
& Q &L &L
5$]Qi StVYPHQD R]QDpXMt VWDWLVWLFN\ Y&]QDPQp UR]GtO\ PH]L MHGQRW

26



3.4.2.2 Alternace

1iveD NY W$ Y MHG QrespekieyPetiHD WHOWVHHRKQ D F H  YalternéceH Qi L Q C
(IA), jsou uvedeny grafu 2 6LOQ Mat IBOWHUBR\MAH]|D]QDPHQIQD X YDU
FC3,FC3+ D )& + 1Laat DOWHURMAH|M$AaW QD X YDULDQW )&
FC2+HK aS HNY DASIUN\DR Q W U RHKDAN p& U R ] G t Glterivace®REW XU ] XMt VLOQEé
SRXALWEéEFK YDULDYD W GtURBMDGN @OMDPF{PUBRRHAH SRWYU]XMt Yé
WHQGHQFL VORXIRY LN ®FN\BHAAIDHD LQR Y i et al9 201U)D

MHAa E\OD SRWY U]HRedplings BRVREUP®WHUQDFH E\OD ]D]QDPI
SsY\WRNéP ]DWtaHQtP D SRMHOQOWWRBtIY)MRX VNWHMQ MDNR X

Y\WRNEéEP |DWtaHQtP NGHVISEMMORIEIRFBOND SUREtUND SO$GN
~URYQtFK ]DWtaHQt )& + D )& + WR HRIIYDAaX1a em réiebo ]|D W ta
Y\ddt MH S tOLd& Y\VRNp QD WR DE\ E\OR GRVDAaHQR VWD
SLOQWHQ]JLYQ Mat GYRXVWXS RYRX SUREtUNRX Y\ND]JRYDO\ C
DOWHUQDFH E\OD ]MLa&W QD WDNp X NRQWUROQtFK YDULDC
QiVDG NY W$ Y W FKWR YDULDQWIFK Y WoRy Pokud by By W HUIi RY
SRpiWHpPQt QiVDGD Y\dat RpPpHNiIiYDOL E\FKRP X W FKWR YDUI
YDULDQW )& 9DODDRQWDt MRPpRWHp,@L BiVHWD/GBSOL NWRBYDQR X S
NY WHQWWNXNp |DWtadHQt = WRKRWR G$YRGX ML SRYDAXMHPH
FKRYiQt VWURP$ EH] MDNpNROL SUREtUN\ 2pHNiYiPH &aH
sev QiIVOHGXMtFtFK OHWHFK JYéat D SURMHYt VH S LUR]JHQPp

3 HYWR MH S L LQWHUSUHW DFFtIW & &N OKH GUGEX QVRERPED 1S DB XWLQ p

Graf 2. 3U$P UQp SRPW\ NY WHQVWYt QD G/QRMNRE LS [BHH® YSUGR\EH B R
X Y H GhbidRota indes DOWHUQDFH SUR ND&GRX YDULDQWX
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3423 =DWtSPRGOQRASMIFLILFNE YEQRYV

=DWtaHQt VWURPX Y\MiG HQp SRpW HiRo BRYRME a@D23e FP FHQ
]Qi]RUQg@MR3 9 URFH E\OR Y\44t |DWt&HQt ]D]JQDPHQIQR X
)& + )& D )& + ]DWtPFR QLA&&t X YDULWDG&2028 bya D )&
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QHMY\adat |IDWtaHQt X YDULBRMAt@ PHQEAMQH@&At XP)K]JL SUYQt
URNHP E\O ]MLAW Q X YDULDQW & & +. )& )& +. Dbyl& + 1T
]DJQDPHQIQ X YDULDQW )& + )& + D )&

'iOf vgrafu 4 ]QiJRUQS®IFLILFN@ WiEgOMBNR KPRWQRVW SORGS$
FHQWUI @@ MRW H, §BWRGE pl E\O \QSHVL\IA NI NQEDPRM i Q
uYDULDQW)\ )& + QHMQLE®FN )& YH KRGQRW\ PHJL YDULD
UR]GtO\ QHE\O\ VWDWIR/|WGLEBNWSHEFQIDLFQAPHILEQRMX S HVIKO
hodnotu0,1 u variant FC3, FC3+HK, FC3+H3, FC4, FC4+HK a FC4+H4.

Graf 3. 3U$SP UQé SRpHW VNOL]JHQEFK SORWGHGQRW OER eFHKQ\WDUI
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96VOHGN\ |DWtaHQt VWURPX Y\MiG HQpKR SRpWHP SORG
AM SUY QtHogicRP\HLOQ ]iYLVHO\ QD SRXALWEFK R&AHW HQtFK 9t
RYOLYQLOD QHMHQ VDPRWQi SRRELYKDQ DD H G\FBdRhtY i VRS B P
V Qt]NéP LSHEESFORGQRVWL P O\ REHFQ VWDELOQ Mat [DWt
D QDRSDN 9DULDQW)\ )& )& + )& )& +. D )& + YHGO\
]JDWtaHQt YH GUXKpP URFH R YtFH QHA P DORGXIQBtORKP
]JDWtaHQt NWHUp MH S tOL& Y\WRNp SUR XGUA&HQt VWDELOL\
X W FKWR ¥BRINUDPWRENOGW L Y GDO&tFK OHWHFK 7R JQRYX S
3SORG\ QD FP MH S tOL4& Y\WRNp SUR VWDELOQt SURGXNF
na FP VH ]Gi EEW LGHINOR BQ R Qer KA ERMRNGICGBHWELY O H G N \
VSHFELILFNp SGRGQ\RWMWVYDULDQW)\ Y\ND]JRYDO\ VWDELOQt KR
VQDYD]XMtRZdP WHRFSBHFLILFNi SORGQRIVAV QINJ QMY QLFP FHQW
RV\ P$aH EéW PDDPIMAHR SMRNYDOLWQtFK D Y\URYQDQE&FK VNC

3424 9éQRV D NYDOLWD

V JUDIX MH ]Qi]JRUQ Q NX®RYODWRYQt YVHRWQ] SRGtOX MHG
YHOLNRVWOQtFK W tG SORGS$ QD FHONRYpP YEQRVXjersWDWLV'
X KODYQt WU&Qt NDWHJRULH SORGS$ QDG PP 9\44t YéQ
]JD]JQDPHQIQ X YDULDQW )& +. D & +. ]DWtPFR QL&&t X )&
Y\44t SRGtO SORG$ PHQAtFK QH& PP

Graf5 3U$P UQé& NXPXODMHETQRWOQR¥FK Y FHSODLRGBUWR@RBAK W tGi
2023.
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986VOHGN\ NERHRAMXLE N p XNDREQPRVAMLYDULDQW\ V LQWHQ]L
PHQ&tP SRpWHP SORGS$ E\O\ VFKRSQp piVWHpPQ GRURYQDW
S LUR]JHQi D RpHNiYDQi UHDNFH D MHGHQ ] KQD30QIFK FtO$
9\44t SRGtO SORG$ PHQAtFK QHA PP E\O |D]JQDPHQIQ X
]JDKUQRYDO\ EX &iGQRX SUREtWINXW OO ERESIROQIPW tSHREtYNN L
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) & NWHUiIi URYQ & ]DKUQRYDW BCGHRKIHQE B RIE]DWXANSRP U
PHQatFK SORG$ UHODWLYQ Qt]Né D S LMDWHOQEé

1D ]iNOYEGH XYHEB&HWEH&NS$ SRYDAXMHPH YDULDQW\ )& )
)& +. ]D SHUVSHNWLYQt D RGSRYtGDMtFt QDaHPX FtOL GR
SURGXNFH 9aHFKQ\ W\WR YDULDQjakb jdterz Rrok $& U FY 20DOID K MHa C
SUREtUNX SO$GN$ FRa MH QHYé@KRGD SRNXG XWebtd XMHPH
NURN WM SUREtUND SO$GNS$ pL NY W$ XYQLVetalRORXNX MLE
Zhanget al, 2019, ale RpHNiYi VH MHKR REWtaiQpledem&eY R 6hotQ i URPp Qi
pohledusH ]Gi &aH YDULDQWD )&SBRIYGDWANN D SERGHNWLYLWX |
URERWLFNp UHDOL]DFH SUREtUN\ ]DORaHQp SRX]H QD R«
VRYRFQiIi VWY HNRUWNK WHYtMHQéFK NRQFHSW$ RGVWUD RYi
HIHP QHER R GpravdeinyRIYch(RdBinsoretal, 2021) D MHMLFK |DYHGHQt G
D HIHNWLYLWD SUiFH VH S HGSRNOIiIGi YéUD] @B OR &&tQYNAY XF &
QHER NXNWWHQVWYtFK

Pokud deREHRQVWUDWHJLH SUREtUN\ MHGQRX ] PRAQRVWt
.Y$OL PQRKD SURP QQéP RYOLY XMtFtP MHMt et@aLQRRVW D RI
Vermaet al MVPH VH YaDN UR]JKRGOL SUR SOQ QHFKHPLFNC¢
2pHNiYiPH QDYtF aH VWUDWHJILH SHREWER (DOREMD QWD F
GpOHUWLNIOQt RVS ty &R GHA R PH (Bdbaet aly 202¢iwanami
et al EXGRX S HVQ Mat D NQQp & BRBOHPHROW.REXDPW\VWpP
]JDYHGHQD PHWRGD SUREtUN\ FHO&FXK NY WQREEKHVE®OW N\ XAR
VWUDWHJILH ]JDORaHQi QD )& 3RNXG EXGRX NRPHUPQ GRVW
(Karkeeet al PRKO\ E\ XPRAQLW NHHWHS RIXFK M &R DfWRIDOWHC
WUAQt SURGXNFUHINMMRXBRY WKBFK VWURP$ D MHMLFK H] V
QHS HVDKEAMtFHPUWLNFKRSPptGE K XRYV FP E\ P O\ XVQDGQLW ]D?
URERWLFNEFKORYRPDMLFNEFK KRGQRFHQt

'RVDYD&EQHGN\ YEQRVX YDULDQW)\ )& QD]QDpXMt &aH S L

P D SU$SP UQp HIHNWLYLW YéQRVX NJ QD FP FHQWUi
NROHP NJ QD VWURP 3 L KXVWRW VWURPS$&KD E\ VW
FR4A MH SRP URY XNPRUMKHRCQIRWD SUR NOLPDWLFNp SRGPtQ
9\VRNé SRpHW VWiEREBEDN)BURBEOMHMPDWLFNEé NY$SOL Y\VRNEP (
sadu 7XWR QHYé&KRGX O]H HaLw ,SRbDJWtRQNEFPIRQ WH®t MKV UR
(Tustinet al FRA MH GDOA&4t NURN N+R8 QRMPHEQ O Q UNRTI XINWRLGY
SYtFHRVEPL W\SMH &BDWENS HGP VBHR YI 0 MBIKHRE® 9402
Holovousy 1H Y&@HFKQ\ VORXSRYLMPIYRBG OB \SMWRRXtFHRVp WYDL
S HGE aQi ]MLAW Qt QD]QDpXMt aH X RGUBE WIHFYLYOQ aM &P P
D P$aH YpVW N Y\d4t UHQWD E L OduWX V QBBHR\ WD X/ GVULER. R\ HIDOQYR K
produkce

343 =iY U

98VOHGN\ XND]XMt R pHQIL ¥ HIQ pO BK RN RFUNSYDROGE Y X LQWHQ]LY
SUREtUDQ&FK YDULDQW D QDRSDN 1DY]GRU\ W tOHWpPX
SRANR]JHQtP PUD]JHP MH PRA&Qp V Y\WRNRX SUDYG SRGREQR
NWHUp ]JDMLVWt VWDELOQt D Y$VRN RX % QR GNNAIWNRDWLMQQ
GDO&t VORXSRYLWp RGU$G\ DOH O]H S HGSRNOiIGDW &H E.
JLPLW\ VH PRKRX OLALW YéVOH|GHMVRERNHIXGRB R PWHXL WHWY RF
naKHNWDU LQWHQJLW SppH D NOLPDWLFNEFK SRGPtQNiFK
+ODYQtP FtOHP Y&]NXPX E\OR QDOp]W YDULDQW\ V Qt]NRX
NYDOLWQITRKRGENORt GRVDAHQR X YtFH YDUEOXX&y jdL FPpQ
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VDPRWQi UHGXNFH NY WH,Qev B/ VG DphYEtRaQu] Dripementdi
rRERWLFNp=SURFEHJ N\ ORNYDQM HIRREBI@HUp P$&H EEW XND]
proopWLPDOL]DFL UHJXODFH L S L SRX4LWt MLQé&FK SUREtUNR

35 OR®RVWL QDVD]HQt PHFKDQL]DpQtFK SURVW HG!

9 GHVLJQRYDQpP VDGX VH &t NRX PH]L DGt SRXKWF®&H M R aMH
Y\X4tYDW VWDQGDUGQt VWURMH E 8Q SRXA36%DQpQt WREBW
NULWpULD E\OR RG SRPiWNX MDVQEP FtOHP QA'DUNKRY &/FKEKR
YEVDGHE EH] Y®ROWORKW WRNRA@FIMMOnikS GR SR t]JHQt VSHFLi
~]NRUR]JFKRGQp PHFKDQL]DFH 3RNXG E\FKRP ]D ~pHOHP ]Y\
Y & Q RTustinet al, 201§ XYDARYDOL R GDO&tP YXARYRYDPR]EDWR QD
ML& VStdH YLQRKUDG\QR FWp QMEWGENOEH VY LPQt QiURN)N D U
by S LQa®BHDA 4t ULJLND QDS IHRODGISAWHEKEM ¥Y WOD YH VSF
SRURWMERR PHQ4t WROHUDQFH S tSDGQ&FK QHURYQRVWt WH

Pro oY RF Qitrakdpy, v VRXpDVQRYWH E M PRAQpP MHMddEW Y\XAaLW
s~]NéP PH]L DGtP RR®HP RPH]HQt O]H]MpX &N \WHDMNpPSORAELQ\
SRVW LN&®YRPXOpRYDpH DMSIWW.R FPDMt [iNODGQt a4t L RNROR
QDVD]HQt WDN EXGH QXWQp XYD&RYDWA&R tSRNIRID@Rt S tBH G Q &
PHG UR]JKRGQXWtP R EMNERYiPHMBMBEGEWIMHGQR]QDpPQ SODYV
JKRGQRWLW &t L D SRXaLWHOQRVWOQNEHFK VWRM$ NWHUp E;

V VRXpDVQRMWIRWMHWRYpP P tWNX Y\YtMHQR ML& QHPD
WHFKQRORJLt GR VDG$ 1HQt QiP YiaDRFBUFDL RERERV R E DA G
stroje QD H] SUREtUNXKE6UER EN®R]JRRA&QpP VL SR tGLW QHEI
doRYRFQi VNpKR 1ISFRYR]XMVERRRVWMXSQp VDPRMite @ebo URERW |
GRSO tdRnoOgiepro VWiYDMtFt E & QiH SV XPHBRXME Qt SRVW LN$ C
PXOpRQHER N XORPEQIINKED B WRKQRP QtP 3 MRERP S tWRPQR)
LGLPpH 3 L QDVD]HQ tsatv MRV BDW B RK/ GRAEOKRE MMHIME \RW iH [ H Q i
legislativa SRW HED VWUXNXPRA XBRIRYRNXW FKWR VWURMS$ E|
pove HMQ&FK NRPXRQRBBWKDFH GRVWDWHpPQ YHONEFK SORF
VW HGIWMHNSPVOHGQt DG MHMLFKDNQXROWY bR Y DRERRDQR
SRSVDQEFK WHFKQRORJLt EXGH Y\&aD\GRYIDMH S RBFOBINQR KD Q [
NRQNUpWQtKR SRGQLNX

SRERWLFNi QHVHOHNWLYQt VN O W]PR26iY KEDIEM M\ Y SHHFQ | L@
VWUXNWXUX D XSHYQ Qt RV\ SUR. TDV&td@kiur® jsmé-+HWet 3HJ HN W L
Y\][NRXAHOL D KODY QtPXSWHRLYBWURPEHY WHINNSWDSGE H]X
QHSRQHFKIiERWQ4i 8®WRQ\ SORGRERAMATIHER G WAHW MH SRN
PR&QR FR QBUVWRI]DDWYEtVH MDNR KO® KQP GRIRE VIORX\SRNNWEF
MHY{LVHSORBWVREHQI NUiWNMRXYV\WR 8 MEBX WS FSORESR G Q é
SORFKé& WYDU SORGX DSORGER®D R &R MN QI ]SRRI @R,V W L
AHRXALWHOQRVW BY®HR RPHIKQROWH QHD R EXQJbVWp BRER&\L]D
QHER SUBHGSRNOEHPH L SRX&4LWt S VWLWHOVNE&FK SUDYL
VKUQXW@MKRYP EWR B LFREEQp MHMLF K ¥/E) DREEGINE B/ G E5\PD \WHHFPt
EXGRXFtFK Y&]JNXPQéFK D YEYRMRY&FK SUDFt

36 =iy U

9 GRE U\FKOpKR WHFKQRORJLFNpKR Y&YRMH ]DWtP QHO]J!
VAV W p B\URNED 6t DNp RSHUDFH [E X®DRX SWHFR.HQ N RIE aEX G R X

MDNp QiURMS\tERGRMN QD NRQVWUXNFL YEVDGE\ WYDU\ VW
3 HYWR MH QXWQp SRGO®MN W RWRD YR 5K ] iY IHV\GSRWOLD @P Y OD
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YEYRML D VEVYMHPOWLFN\ S LSUDYRYDW 2YRFQp VWURP\ MV
S VMWMAWNEFK V\VWpP$ SWURW R QVRHSKR OBV W X P D SUDNWLFNé
MHAW S HG WtP QHAVEKGRXRNRIE NRPHARC QPRWHVREQMt 9 \ W
VRXpDVWIPFE VSROXSUDFXMtFtFK SUDFRWHEZED §0O 8 7+ RAMADY R X
]D SR fidovd&tat E\OR GRVDAHQR SUYQtFK YéVOHGNSeDjeY\WYR F
PRAGpPtPR Y\XAatYDWA YIPIFGQR. NRYDW D S LFE$SNHRVERYD WO DV W
QHER MLQEéP WR¥WQRBQRPBLtP

1DYU&HQé JUHDOL]BEDAPESDH SR SADDIX&MH SUDNWLFN\ RY
S VWRYiQt VORXSRYLWEéEFK RGU$G MDEORQt Y V\VINWEIPRR YKR(
1HMGH R VWQ LYWWANKQ soBMDRSOHALWEFK SR]QDWNS$ SUDYLGHO |
S VWLWHOL S L EXGRYiQt Yé\DURYERGRIODW R Pl DS U RH @ X G-R1Y i C
YEQRVQEFK YéEVDGHE NWHUp PRKRX EéW REKRVSRGD RYi(
PHFKDQL]DpQtPLaSURWREHRGWNAY HIR Y\ EXICWIXFRERWHLFNEé
WHFKQRORJLt

= GRVDYDE/@tHFEBNY Y\SOEéYi aH BSOR\BWRDI YWt MIOHROFRSE N W L
EXGRXFtFK Y\WVRFH SURGXNWLYQtFK D QBRPWIHRNpEHRMAN L]DFL ¢
HIHNWLYQ REKQRYESRGCDPKRGIEMW RGU$SG\ SUR JOREDOL]JRYDQ:
VVRXpDVQRVWLIVNHGEOVMHNLFK YHONRYEQR EXGERWS) VQN RYDQ 1L
NRQFHSWX EXGH ]iPLGRY WPOSQYPRUVWILWQRY é FKjejFXR & SLRWH W/té F
VSRW HELWHOL.OtREFKR&WWNYi DBEWWIMARDBEWFGEG\SORG\ L Yk
DUFKLWHNWXUX NRUXQ\ NWHUiIi XPRaQt HIHNWLYQt.D JLVNR

Koncept Sadi 4.031ze FKiSDW MDWEHQIDUNQIERN Y S tRPBIX i YPI R X
revoluci VRYRFQIYENREHGSRNOAKIVOQDGQt S HFKRG N QRYéP WH
]JYéat S LSUDYHQRVW S VWLWHOS$ QD pUX tIBEOWRBEMMA ]RYDQp
YV\EXGRYiQt MH GRSRUX$4OPD+RPOARPFOVEDGE EBO4dtFK SUDFRY
P$aH EEW SRVN\WQ ¥hMaii B&RE U KR Q @ §WFYK NFREUNILGWIHE tEFEL F N é F K
HaAaHQt

4 6URY@WRYRVWL SRVWXS$

OHWRGLND NRPSOH[Q agretecBrkRWORIXWRRGWEEGEKMDEORQt S VWHF
]SSVREHP YKRGQéP SUR QDVD]HQt URERWLFN&FKI@AD XWRPI
nebylo nikdy vy5 J]SUDFRYIQR D S$XBRWHPYIQRMVRX ]QiP\ a4iGQp
]DKUDQLpQt NRQFHEBNRYXWHRJALtEL 8 VWRYiQt VORXSRYLWE
NnaURERWL]DFL ]PUMABRIYBB\WDN R RMHGLQPHRXQDURGRIPQI
P tWNX OHe\Npestakew®d naY GHFNEEAKOH GIE K E AQéFK SURYR]QtF
SR]IQD&WYFXKt GR VRXYLVORVWt PQRKR DVSHNWS$ NWHUp MVR
tohotokonceptu

I1RYRVW SRMWKSBWHWRQOOD HGNRONUpWQtFK R IRQYPDFt
konstrukci, RGU$GiIiP SRGQRAatP WYDURYiQt H]X Dohkadtt XODFL
WYDURYIREODVWL UHJXODFH SORGQRVWL NHRX XP RIEG YWD
NYDQWLILNRYDQ@DKREY RERHMWUROX S L t]HQt DJURWHFK(
produktivity. 3SRSVDQé LQRYDWESRIQIDNMRNQFMER/XDIINODGHP SUR EX
URERWLEWRPDO I/ IYDYWPPKS S L S VWRYiQt VORXYSR YEWEHM FFG
WHFKQRORJLF HHR XrigiRal@aXy AaDWSRptYIWRPY aH YH VYé@FK ]iNOI
parametrechje EH] RPH]JHQt Yi\XMRXHOYPBOWPKGDUGQtFK WHFKQR
SRGPtQYIVWRYiQt MDEORQt
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5 3RSLV XSODWQ Qt PHWRGLN\

&HUWLILNRYDQi PHHWRBGIGN DX MH QD SURG KN (REVIDKRRRP $P H
SRMHGQiIYi R S VWRYiQt V&R6SRW M@ PKQORERAFSEER Y iQ t
DXWRPDWLFNéEFK D URERWLFNéEFK V\VWpP$

Informace vQt XY HGHQguMxihiti v PDORYEURE D VDPRIHRELWH
se]HMPpQD R piVW Y QRYDQRX S VWRWWQ L VIRRRHEY LM PYK\ XF
i ANROND VNéPL SRG®©LONOMOHRAMCGL N IKMHOFIRSURW HGQtF
Y\WRNéFK a8NRO D URYQ BBHERHWDIMIEFIQYWNXGHARKRX, EEW Y\)
JHMPpQD DSOAINKPYD®EL VSHFLDOL]J]RYDQEéEFK SUDFRYLa" D XQ

OHWRGLND EXEPDHNBWIQPDQLFNp GSRGRE]|LBLEX&HPN]iMHPFS$P
problematiku.

6 (NRQRP DRNSH N W\

Z GRSRVXG QDVKURPi&G Q&FK |]QDORVWt D JNXAHQRVWt VH \
YédH SRSVDQpPKR VOMHRKDIIMQRYWL GRSRpPtWDW Q NWHUp
0 SURILWDELOLW SURGXNFH D SRWH®&LWMINR HAFRKQ\RP YR N DF
&tOHP GHVLJQRYDQpKR VDGX E\OR Y\WYR LW V\VWpP N
DJURWHFKQLENEFK RSHUDFt URERWLFEN\ DDEX\ERPD W & YDYEE]
SRXALMbEZOQDVDWHBKWR WHAKDRO®RQLEHOD YHOPL Y\VRNp Y
eNRQRPLFEN\ ALYRWBUPKRIQNK\XALWt WHFKIQRERIEQ M H R B R/C
S HGSRPtGRWRPSWRWRAH QHMVRX |ORPI]GUEYR] QN Ot]HFtF
URERWER GDOAtER 8WXRMIEODIY LYSURGXNWLYLW\ VDGX D
ML& JtVNiQRY &\ RVMEDNEHN XYREXRRG QRANM®PQD QD VWUDQ St
V REODVWL QiNODGS$ VH S HGSRNOiIGDMt Y\dadt LQYHVWL
NRQVWUXNFH D YéVDGEX YWPIGIXHMIWEEHRRRSRPpWX RS UQEFK
Y\43tKR SRpWX VWURPS$ QD KD 7HQWR QiUS$\RG KRBARWDLQ P W\
biVWFHis. .p KDV REODVWL SURYR]®H&SRNOQ®B&#E HQt RSURV
VWDQGDUGQIP YD $PRK AL Wt VWDIDOILWG.Q t KBHdRmM) pak\
S L IDSRptWiQt LQYHVWLPQtFK QiNODGYH Rh GLPRY Q| RQODKS Q MHD
150tis .p UFONGL S tMP$ S tPQRMBXMRMQ & MHKR DNYIDQ bW D FB Q
NWHUi MH XUpPRYiQD DWUDNWLYLWRXVREGXGN M % WNQDRL \
RPHNiYDQp UHIOQp YéaH WUAHKaBulOSRXALWt GHVLIJQRYDQpt
3RNXG EXGHPHGRERMK® JIVNDQ&FK YéEQRVRY&FKkeD NYDOI
GRSRpPtWDW QiVOHGXMIEE YREL IRP.N tF G RGIQRVEN Y

=iNODGQt SDUDPHWU\ MVRX
- pRpHW SORGQé&FK RV R Gp@#EH P MH NV QD K
- rHDOLVWLFNi VWDELOQt VSHFLILFNi SORGQRVW MH N
- pRPU SORG$ YHOLNR\WWL QDG PP MH

3 SRPWXNV RV D MHMLFK GpOGRIVDABHOQHR Q@®p RNNWOREQp RV\
VSHFLILFNpP Y&QRVX NJ MDEOHN QD P WpWR RV\ Y\
(240007 0,45 = 108000 kg/ha) 3 L SRP UX SORGSH PAMt YEQRYV NYDOLWOQtH
86,4tha(10870,8=864 3 L SUSP UQp FHQ OQmMpQ t&iQ PR FRYNRIBWRS G
velikosti1l0 .p NJ Y\FKi]Jt SRWH QF L i B&isK HI8evOnd FO¥:isa0Q0) E D

BURY QitMMQ WR Y &\HOWEBQGOWEQIPYQ REKRADSR{PDIRMR Q&P
Y HWHQ NGH EXGHPH SRptWDW 5\W KIVDESRDRHPEDRV\ NP
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YH Y88 &lje hektarod YEQRYV WpW 6 W0,8652)D VK KNDW\DUSEENDISUSP UQp
FHQIGDQéFK WU aQ.tfF NYRGKI $€&29atB. . p(520001 12 = 624000)

8 GRE H YHGHQéFK LQWHQ]JLYQtFK VDG$ aWtKOéFK Y HWH
SUS$P Ui RXY DGRY RabaMis . pharok. NebudemeOL XYDARYDW QiNODG\ C
VNODGRED@HW@tje PRaQp SRptWDW VH ]JLVNMHBEs YHhaYéaL FI
(624 +450 = 174).

8 VDGX VORXSRYIDN&EFK MBEGRQAODGX SRXAatYiQt VRXpCLC
WHFKQRORJLt EAG]HUR ERMWAJDWH N ONDFRGQ VWDU XNFL YéVDGERYE
JIYODK)XSWDRYR]|QitWED G ia WDAp]H ~P UQpa SWHRWIiGY ®ALSUREtUF
3 HGSRNOIGIiPH @ INOMOWHPRWIDQOX VHNIQt-DNGDMOIEAMESE YEE.
uvedeno, ¥ €aHQt QINOD GIY QOLKIDNRYDQ RGKDEBRXWR]QDPHQI
AH QINODGRYROURXSRYLWES K RBIGFEG . Fha/dki 3 L MHGQRGXFKpl
RGHPpWRRQOFKO RGRFQYHEBX VORXSRYLWEFK MDEOR®t RG Y\
SRWHQFLnébQderme®IN XYDARYDW QiN O WGHGQED @ikid) DIGhR ocaQ t
264 tis. . prok (864 +600 =264). 2GKDGQXWi JLVNRYRVW jeaedy YJ®&RY D QpK
090tis. .pha/lck RSURWL VRXpDVQéP VWDBQREAYWOQtP YEVDGEIP

BudeneeOL UHDOLVWARANH G Y®RDEBEWOMmME QXEP U\ LQWHQI]ILYQt
VDG$5Y NWHUIRWHEK N FFD KR %X PERNRIY i EXGH UHDO
nal44ha(0,03 714800 = 144)Pokud tytoSORFK\ YVWRXSt GRME(PRBE QP RGQ RR'V
KRG QRW X zQIHY ektbr@d ccd2960tis. . p'rok (144 190=12960.

9éaH VH MHGQi R YHOPL KUXEé DOH UHDOLVWLFNé RGKDC
RGU$G &HONRYé YEVOHGHN DOH Yé&]QDPQ ,j&ky QDSQtNPPREK R
UHDOL]DpQt FHQD SURGXNFH NWHUiIi EXGH S L SURGHML ]H C
RGE\WX 'iOH DNFHSWRYiQt G pBX RGdirs GasiidsodRONR\G N & B Q p
RGUSBGOHNWERNIEQXWt PDUNHWLQJX 'R HNRQRPLN\ EXGH Gi
SR X &LWAWW RPitl OD & & \QID8 EFRD'W MHUMXHWSRY QD KBRBEUDPKEERHQt
]GUDYRW QoroRuVAGNHIOYaX ALY RW @RVYW KEGRDWEiIUSVWX ILQIiOQt Y
NWHIYIEtMDY@D RGUBEDPQ EXGH HNRQRPLFNé YEVOHGHN
S tSDGQi GRVWXSQRVW D Y\XatYiQt QRYéFK URERWLFNéFK
GRSDG O]JH Y4ADN ]DWtP NRHDF M\S WNR HR G KIPFGMR XMW RQBALFN\ &L
SRXALWt VRXpDVQEéEFK VW,IPERQRKIGE @FEREUNER HHOYRIEWKK S$ 3
DXWRPDWL]DpQpOKMEH BRERWRJDt P SRWRYMNR WRYRDP W FKW
YéeEVDGHE YéuD]Q JYEWLAKWRIR®GCGSFHQHEXGH SURFPAUtP XS
JOREDOL]JRYDQPKRSWAEUHKXO R NI O Q PKWIRp RS RYXYWHXDWNHWLQJRYRX
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