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9FAOASY Ul LIS NNYyR® t pedrvafei plaductveé calulatNa
NI} LI2ZNI RAYGNB NBadz2NBESES RS GAYLI O2y
produgh I NXBI ftYAN&daNy G N ny KSOGI NB

[ dzy AAYSE Odzydz I G N ParaNgiy dedehiBicterzaid al fiirokligf
NBFtAT I GS (ohoperdiodaler @ORYWERIANYR RA&GlF yOl

plantare

Productivitatea pe rand. Parametru de caracterizare a perfotiigoroductive calcula
ca raport dintre produA I NB I f AT F 0N 0A NP paeNEpBritatea
S¥FSOUdzZ 6N LIS NNYR

Viteza pe randParametru derivat, utilizat In caracterizarea perforriiroperaionale,
calculat pe baza unor parametri primacum ar fi timpul consumate randd A Reh
I O2 LISNR G NS @AYy A aSiyFiBS = RSa G A Y G € I of pladtsré
/| 2y adzydzt RS { Anlehtafed peXandn sada)NPafarkediNgimar folosi
ny SaidAYFINBF LISNF2NXIYGSA LINRRdzOGA DS
+ A U Pardindtru derivat decaracterizare a perfonaniei 2 LIS NJ- (iak rduyfchi tn
operdiide plantar€ S&AGAYIF G fF yA@St 3Ff 20l |

Oprit/stalionare.9 @Sy AYSy G dzZt &l dz a il WB IY A @@l
Ny AYyGdSNR2NHz & dzLIJEDB % S @ pataR&rul@BISasd 1 da
dSYLR2NI tN

Timp/Consunde timp. Parametru primar de caracterizare a perfortgmproductive a
operdiilor

| 2y adzy 204! intarRel. Paramétid primErNi®l caracterizare a perforiiar
productive a operdilor cu referire la consumul de timp dimdrsuprafalNz. £ 2 O R
test de terersau pentru un set de date agregate

Distartd G20GFf N RS RSLIX I alzh®abprodud NEIAY SNEENIZ A
condtiilor operdionale in operéi de plantare, cumuland distdm de deplasare 1t
AYGSNR2NHzA GFNIFESA 0A OSIF RS ASOANB
Motorul moto-uneltei in stare de futionare.Evenimentuli I dz & G F NS C
motorul motouneltei pornit. Definira 6 A dzé pdraknbtiulidIBu fostt | &
dSYLR2NI N

Motorul moto-uneltei oprit. Evenimentudi | dz & G I NB I Ohobaiul Gripts |
uneltei oprit. Definira® A dzé pafakdtrhluNgs fost | & OF NN G SYLX
CAYLMzZE G20Ft tda G ny adddzRAdzd tF NI YSGl
studiului cu referire la consumul de timp diotsuprafaN & | dz LISy { Nz
agregate, incluzand toat®F G SI2NAAE S RS (GAYLI 20a&SNX
Timp total. Parametru primar de caracterizare a perforteaproductive a opeflor cu
referire la consumul de timp dintr suprafaN & | dz LISy ( NHz dzy ¢
incluzand toateO I § SA2 NA AT S RS (A YL 2 diaiBidaerilcr Sau
intreruperilor cauzate de implementarea studiului
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/[ dzf GdzNRAE S RS NRGIUOGAS & Qi!inghaNultLlﬂfSZ NU | RS)FA?SOlOL{S f CAINER FdlzD
F &A 3d2NN LINE RdzOU A I RIS Ad MA W HIERN OfF A IryF 21BN o3 i@\ n v
STFSOGS LRTAGADSESGSIO2NE ¥ AzZEN UNS TORSMITAH NT RISy RS y &S
I £ dzy 2 NJ I a i FS¢ RS Odz G dzNR & / dz G & Hinitr cate eSpat@Ginti> S €
cele de fitoremedie® & 0G2OFNB | OFNbB2ydz dzA UA dziAf AT FNB ny
NYFTAAYUGFNBI Odzt ( dzNRA £ 2 NdonRiBui sNftindehtar prid (redirGedzi@anticlRd & | f C
LINE R dz@ienuBbr agricole abandonate saa celorslab productive pentru alte tipuri de culturi
agricole Pentru a ajunge la produsul finanstand dirdo A 2 Y I & | A Asjfet dé Sultudifeluie A ON X
gestlonate prlnapllcarea unui set d@ LJS N4l dsémeneafezabilitatea cultulor de salcieeste
LSYRSYGNT LINAYGNB +Htd5t8x RS O2a(dNRtS OFdd I (8
2LISNI GAAY 2LISNIGAA RS HYUSYSASNBZ 2LISNF GAAXA RS
LIAYT NYR RS (SHWNS R2 Rigpfktidddmc® ING | ( S yA @St df RS YSO
NYGSYSASNBI QRPYy RdeelBzo a4 NBORf &®F NBLINKA YN A YLINE
UGAAYOATARS RS NEIYUStyiAldd St S RA & L2 Y Aestd dedconfodbN NERANDY N
LISNF2NXYIFyiStS dzy2N) aAaidSys$s RS YIEYlF3SYSyd 2LISNI GA
OdzE NMANA | £t OASA I &0 NN G)EZY ALJSNO&UﬁI?aézLJ&IL@S?SSS
Odzt ( dzNJ £ OA&X I o NBQINBN SYXiON Sap dzytLE GdzUA X ny Ydzt G 8
mici, fragmentated A RAa3SIN& 2 S OF NI O S NAAGAON RSFAYAGZ2NRS
LINB LINR S i N G Th RenBidia i practcieBofatealizate la se NN Y A T NBASasS O
NBEO2f (G NBI OdzfudzNJ\tzNJ RS NRGIFGAS a0 daadadierizRt€ded | £ O
un grad redus de mecanizate.LJSNI} GAAf S RS LI I yiGFrNB adzyd SF¥SOGdz
cantitatea dzo a G F YOG Al £t N &8I ¥ BOS NNIRISt AdAIOINN - ¥il vyl ¥ 3 F A
Odz G NI OG 2 NB
NI RS att OA
&
I
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01 0 e

W

a
el

O
Z(

GNASNSI RS tNAGNNANBE SaidsS ST¥SOGdz i
OAY dzy S2NR I OKA I-NEltkIRGEY (F NS a AONIE (i dR

predominant manuale, utilizand motainelte de tipul motocoaselar | & 2 S dzy S2 NR
portabiled Oy | &adFSt RS aAlddz GAAZ )\y@s GAGA ilitafea S OK A L.
RS I dziAf ATl dzy I OSdzlI AT INIE R Sa SKIKM DR YIS §I CINLES K dz B
FGNG LINF OGAOAT S | INKOAL S 088 ¥ SBI R Sevitedrcalicds N LINK © & K
In cadrul acestei teze, sunt pentate in detalil2 LISNY GAAt S RS LX I yid+l NS5 Odz
O2YLRYySyill axaiGaSYSt2Nl 6SKyaO0S 0OS GAT ST N.SpydSYS
NEOdzNE f I | OSFadN Fo2NRFENBSXZ RIN YIZA REGEANRAWGIN GH NIK

d
¢
I

fAGSNI GdzNI AYVASNYIFGA2YFEN RS ALISOAFEAGEGS RSAON
LRAAOAEAGIGS NBRdzAN RS FTRIFLIGEFENB fF O2y(dSEldzA NR°
dintre elementéd RSAONA &S NBFE SOUN Odzy20GAYy0GS OA LINIF OG A «
Fo2NRRNNRA SGAAYUGATFAOSD /| F G k2NESdzA LOKIZNT 2 VAR et O ASEG Ay
0§NNR Odz SELJSNJ\SVDN fAYADISHKday y n&dz& i dzZRIA dS ¥ S NR 8 WS S
200Aydz0S LIRG FA AYyGdSAINIYGS dzf GSNA2NI ny YdzZ §S R?2
YSylGAzayldS adyt O2YLH 8@ NRENKY SONBKIER 2 EeENEDGR & A LIN
LIS NJF 2 Noptoguétifepestdd 2 LISNI GAAE S RS LX LydlNB UA NBO2t Gl

scurtNY LINBE OGP ©del NS 2 LISNI G A A f 12 Ndopuli2 13 i NBIOR X QN NISA NFB
rezultat din astfel de culturin particular,s-a avut In veder&s @ f dzI NS LISddiicaveld | y i S f
2LISNI OAAES RS LIEFYAGFNB NBFEATFGS Odz dzy F3INBIL

local precumUA S @I € dzf NBIF LISNF 2NX I yiSt 2 Ndu atifzat eratdbnelteld A A £ S
echipateOdz dzy RA&O RS GNASNBII QB2aNGES A St RGNNNRY OIA G 2 NI db

GAGEAZANI FAO 08 | fd2t G ny GAWSKRINIINE yiirdeyNmh NI i
despecidl G 6§ ST RFENJ UA | dzy2NJ aGdzRAA NBIFtAT I ©Sy gy o SIN
a Romaniei.
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1.1. Introducere

In general, scopudcestui capitol, care cuprinde stadiul acttat Odzy 2 6 (i A Yy GaSdstaddladey R2 Y
I R20dzySy il O2yOSLIiStSs GSNEBAYRA2ARGS 0 DdzLIRB F OA 2J
alf OAS RS NZinttzAd S IA¢DUENIEWIAQINTdzf | & S LIS | OS&d &dzo A
UA AYGOGSNYI GA 2 YR ILISINIIROS\'E Suldaidcaiaitjahsral, legate de cultura salciei,

el este centrat pe aspecte privind peNJ Iayoperaiilor RS & T N ¢ dzMd dé Sultuni y

Fezah t AG I OGSt Odzf GdzNAE 2N RS alfOAS RS NeROGFGAS a&aod
YEYylF3SYSylGdzZ 2LISNIGA2YyFE S OFNB DREKE I NAGNBRS O
2LISNI GAAES RS 02y RdzOPéhBu auirhite R¢gidd NI RAGES RSEG NE D2 0K N
FGNG LINI OGAOAE S I OO0S LI ©dA dif dornehiian @ISE & 2 OF X & §¢A dzS ERS
dzi At AT I G nyiOlya OF 3 fdzf RS2/ INYMISH = LINS O dzvondiide y £ NP {f | Gl2AN
aOdzNI N & dzfiilS GRONI DAzl ONAT $GS Odzt GADBEGS NBEFGADT YAC
proprietatea unor ferne & A n Yy (i NBCINS geheflii @dgdetarii unor astfel de culturi nu au la
RAALRITAGAS OF LJ)l-l'ND fUdkf  yRAOAL yyOdk | IN2 ySSRONS all 6 At A G G ST
echipamente specializate, costisitoare (Spinelli Bt 2012), ei recurgdnd adesda utilizarea unor
SOKALI YSYRBYIOUA FldySGYI A ISYSNI t N | Bl RLISNS G WSy i N
UA . 2Nl X HAamMcO®

La nivel internéonal, st 02y &G+ GFd FIF LWdf ON 3ISaGA2YyFNBlF Odz i
2 LIS Ncbi davecter generad Y RSNJ aSMB®BSYZUALF DAY SNOSAdGS f dzON
solf dzZA = O2Yol G SNBI 06dzNHzZA Sy Af 2NE FSNIAE AT FNBF UA
I ANR O2 f Snefpéchlidafaniah drdo & U A 2002NM &nmipNBLYST/ G Nz NS a dz 2 LIS
nevoie, de obicei, de utilizarea unor echipamte specializate (Trzepiecinski et al., 2016). Astfel de
echipamete specializate sunt utilizatgy’ 2 LJISNJ} GAAET S RS NBO2f (I NBet o { OK¢
al., 2014), acesteavand ceamai mare contribll A S & dzo  NJ ThJodtdh de Fivkes/dl lyfothaski NJ

LINE OSYAGS RAY OdzZf GdzNAES RS NRUGIF OAKSIH a03ME Wzt dadz @zy
+2f 12 wHamm0 UA RS OF NGO GrSENRZA GraAnQuint SO CBdE (HdENAYAS yo DI AR
alf OAS SYSNHSGAON ySOSaAidGN NBadaNBS AYLRARRIdOGS | & c
odziiF UAZ LINBANGANBI &Sidef(Bizgaink et Bl.A201&Dsful rdidat £ B VIS NNB R A f
LX FyaFrNB SadsS +rRSaSKF tS3FaG RS 02 a baasem¥nedn Saddul - f dzf d
F OSAGSA 2LISNIUGAA SaGsS yS@2AS RS 2 F2NIN RS Ydzy O
punctul de vedere al costiirf 2 NJ Usklor bHef eneljle aatasapot fi realizate prin implementarea

unor metode noi sau regandite de plantaiefgante etal., 201&1 A 3 a8 AY UA [ F 06 SNJ dzSZ H

PGAEAGEGSE FLX AONNRA GNASNRE 2N REDf DY i NRARNBINRIT 8
RS ft NAGNNANBE &S I LX AON RdzLIN nyFAAY Gl NBI  Odzf { dzNR 2
mai multe ori,ON | OSF a0 N {N&SNSBN S'ﬁlu(BEI‘GJSI)/SFFI)\KDNIVR’ST@ﬁl(ﬂlul NB |
eta., aimo0® ! 0OSad GALI RS GNASNAR &S | LX AON niWNNAF YL F
europene (Bacenetti et al., 201,y Of dzZAA @ ny w2YNYyAl O6{ ONROGI Sid I d
RS f Na i N KbeNSn declin(BASMI2GI5E LIS T 2 y & debr ar§uikniecd pfivire la

SFAOFOAGIGSI NBRBEONIRABESROSAOET SI AN f BBENG dzNI NB |
O02NBaLldzy T NG2NE G NASNBIARSG O Nz NN NI 6 .5 i yi ERLESAFOX
LIASNRSNBI dzy2N SBEYN2RNE eNEUY dEbRzE (i NZNIINPNA phdst d& S NB |
OSRSNB (SKyAOzx LINR ¥ dzd)\t)\TIN.BI dzy 2 NJ YA2ft 21 OS &l
Odzf G d2NNz 02y 02 Yz RS\ il 8Od? (dgZAB DBADA | & O 2iiLupnatgtandl & dzNJ NJ
SESYLX I NBf 2NJ SE A3adaLdNg (TS dif D¢zNIFda/ ki g NRS SR NZ REB  NA& |
dzG At AT I NBIF dzy2NJ SOKALI YSYy (S RS NB Ouofo-irelteBGuitiidts N T d
Ff®S HamMoT t SOSYRentrudB sIIBNBY | VAWE Rudif dpINRS (G ¥ SO MR V1
skdz YFEA F2f2aA0 FydzyAdS FaNB3Irgs 08 a8 +arsSHIN
In cazul Romaniei, din experiend A LINF OGAOAE S 20 f S {BaLYS\GMTA OB AG
LI Iyl NBI UA NBO2f Gl NBI ddzy G NBFEATIFIGSE RS 206A(
YSOFIYATEFENB o6¢kfF3aFA UA . 2NJI I Hnwmc Oebhipandeitd SBripls, 2 LIS
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8 AYLX AORN dRIAEER T NBdzy Gxd# aYiHyWdzk £ §5 ny dAlvueldS G N
cazuriOdz G NJ OG2F NB FANRO2ftS SOKA LI (i SDe@umedmbecoltardst 3 |
culturiiordesalé &S NBIFt AT SIT Nz OSt YIA FNBOGSYydGzI ny YI .
presupune utilizarea unor mijloace manuale de tipulmdiy St G St 2 NJ SOKA LI 4SS Odz RA
S FtodX wamtT . 2N Si | far&lului recoltal) exemPlgieleTddbgr@igicouS R S
astfel de unelte pot fi supuse fie unor opéra A R 8ISh 2 @ NB S Gdz ¥ didk2 NH2t O ddizyd2
de tocatde mici dimensiunge sunt- G F UF ¢S € LINAT I RS LlziSNB | {GNI O
NBT dzA GFGN aN FAS GNIyaALRNIFGN ONI(hBandald geSehlizaber || NJ 3
I dzy2NJ FFHAaOAYS OFNB adzydz ny Y208 praiode & ghezgidiey. RS A 0
consolidare de maluri, consolidare de baraje etc.).

MOH® [ dzf GdZNAES RS &FfOAS SYSNHSGAON RS NRBGFGAS &
[ dzft GdzZNAE S RS NRGFGASOGDOMZNES OS2 Y ldadriaAdizs@adBot Hzi 2P
AaLISOAA fSYy2FrasS OS Fdz ¥2ad Of2ylGS UA aONBOISRK
foarte ridicate, aspect care a favorizat recoltarea acestora la intedeatenp scurte (Abrahamson et al.,

Mppy 0 @ 9fB ANEBNENSB T ANVHKANAT N RS Y G SN&KAS2 YINAN N6 {LIS3/ i NG
201D @ OY W2YNYALF S LINAYSE S -Odzt § dghyA AdfDEM Ng (GO dR Sy FaAl  YQkf S
intre anii 200 nny O6{ ONAOGI S FIA®PYUKNBROEOSENRE RRI 6 NI Qi
OSNOSGFNSF NBtlFIGAZ2YFGN Odz YFyYylF3SYSydadzZ 2N aLISOA

.A2YLE al NBT dzf G GN RAYy Odzf GdzNRf S0o )Ré\dlﬁ&lﬁoﬁlrib@laéySNI
RAYAyYydzZ NBF adzomadlyiialrtN | dzij)\f)\T NNAA NBadzNBSE 2N
(Perttu, 1998). De asemenea, salcia, printre alte plante, sSR2 SRAG | FA LR GNA DA G N
domenii specifice (Mirclet al., 2005), cum ar fi ameliorarea solurilor prin fitoremediere (Jensen et al.,

2009).De exemplu,4 O2yadl dFrd ON &l t OAlF LINBT Ay dN 2 Lzl SNE
OF RYAdzt UA T AQR0MBEISn RS T dzg © f{l—ﬂrﬁmeﬁlﬁdl 2003; @yc ét/al2 002, S

LINS OdzY UA 2 Ldz2i SNBE RS 2 F6&a2NDBUAS YZRSNYGN LISYyGN

Zaltauskaite etalg nmc 0 ® / dzf G dzZNAt S RS &l tHOA\SH EWREON btidatelin UA |
NEBFtATI NBI RS LISNRSfS RS LINRGSOGAS OS | dz RNBLII a
Odzf GdzNAE S | ANRO2ftS | RAIFIOSyidSs LINRPGS2F NBII ONAf 2NJ
65dzodzA aazy UALl {mwmuzawm\mqoiopaﬁvzmdzt dzA ny 12yS Odz
2011).De asemenesdS f & dd A Na A G INNKS A ry Yz WizoviiaSiollg 2009), cum ar fi

SLIzNI NBI LISt 2N O2y it YAYIF(GS ot BNF NUHzOdeNE 28K 1 2 WI| R €

S FfdZT HAMHO OA
t SNRStStS RS LINRGSOU
N L

0FNI2St2N) ySO2y a2t ARIFGS OAZ
AS 66FNASNBES GAAO NBFEATIFGS
pentrdz 02 Yol G4SNBI n LISTANRE 2NE SFSOGSEt 2N ONy i dzf dz
etal., 2008;V4iJSt 1 2y Sy SiG Ff®dS wanmTO0 O0A | SLINFUSHENR S| BHA
2014)LR G FA nyFAWYOG O BidzazURNE a S Y 6 DNB OB OlHE NALIKS
2005a).Inas ¥ St RS OFI @SA 538 &LININBES 2 ( NimpoSivatahtidiebtel LIST A
fAYRE MV NE GAYSE STSOiIABN UA ¢ N2 RI2MNBSA20MIZ0 [HINGTNIG O @
roluri secundare, cum ar fi stocarea carbonului atmosferic (Hammar et al., 2014), fitoremedimzea

AYLX AON dzi A€ AT FNBF LI FyYydSt2N OSNI A LESyTlSNME RSORHU
respectivdzi Af AT I NBF ny O2yaidAdidANBlF LISNRSt St2N F2NBa
importante, in contextul actuall,JSy G Nz w2 YNY Al o6+ aAf S&a0dz S |t o2

aduce un aporteconor@ ny 12y SfS NHz2NI S owzaSyljgrada Si | o

FINRO2ES FoFyR2YyFGS UA  ONBNyMRA T @D daINSR | yREI IvAdayt BN RO

RAGSNREAGIGS a0NHzOGdzNY £ N ny LISANiRAe didl 20019zofeéiflS O G S

2LIR2 NI dzy AGNGA RS KFEOoAGEFG LISYdNdHz 2 @FNARSGFGS RS Iy

ARSSI 3SySNItN RS I OFNB LXSFEON RSOATAIF RS I«

NB LINRI AaydiNe N RS 6A2YH AN f A3y20SftdzZ 2T AON OS LRI 4GS
: Su

a
IAONO®
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MPod { GNHzOGdzNF 2LISNY GA2Y I fN ny nyiSYSASNBIZ O2YyR

MPodmMPd { GNHzOGdzNF 2LISNF GA2y I fN ISYSNI N

Oy OFRNYz YIFyFaASYSyildzt dzA 2LISNF GA2y € | f Odz G dzNR
YI22NB RS 2LISNIUGAA O6f dzONNNAROY 2LISNIGAAES RS nyi:
6¢tftl3aFA UA . 2N 0 AdAntvec ND 4R SO v izl SINGSERR SNSUS R 2YLESNE 3 N G A N
0 dzNHzA Sy A f 2 NE LINB QdiAvgildiret ab)f Hyiimlo NB I ION2 IOMKI &I 2 NA | 2
AY i NAONNNAf S ROdAF S KK £ X §i KINENB | ié B SWERNMANGA 6 G NI G+ N
RN dzy N (QuNlettaB NH nmo I 0 @ Oy dZ LIS NI G O fii EHill SAINB1Ged/ i NINNS
[ dZONNNRXf S RS adxySid \NNBAFNSA TH (a2 f Qldz deA2 dzii 2 NHzE S OKA LI YS
OF NI OG SNA & G830 Sn yo AO H TLazEA QINOWIRIANE NJ (0 S NB y dzN& £.,2083a0dz RS
5F ON GSNBydzZ FfSa LISyiNdz §WMESNSK S NBA NOdz @i dZNA A 3 NRA
2LISNI GAA LINBYSNEHNG2EFENB FNNNAAS OdzyY FNJ FA nyRSLN
6! ONI KFYazy S IfdX HannuOd [ F SutuLagiol, @dte nés s NBIK dzt
oSNBAOARIFNBSE ny @F N} | ydzZ dzAi LINBSOSRSyYy G LX-0oaaieNNR A >
RS (G42FYYN 06! 0N KIYazy SG f®dX Hannu0Od DNNLI NBF &GS
adancime de 1838 centimetri, ininte de efectuarea proprih A a N | LI F YONNRAZ ny @
strat de sol uniform pentru a facilita it RdzOSNX I ny &2f | odzil UAf 2NJ RS
a2fdzZ dzZA ny Y2YSyidz L F YGNNAA RSPDAYS2RE8RAESA in)
(Abrahamson et al., 2010).

Controlul (combaterea) buruienildtd LINB T A y 2 2LISNIGAS dzl 8¢B bzy’ S 8 B0
succesul unei culturi de salcle & LIS O fSEIVEUYCMS N K 1 fR)RySu NJ buylieri, S LX
YIEA FfSa ny-aldiNgaddgeih WA NBSt RREON ydzOSa (i ¥ RA NINBIODS Y
RS SUSO LISyiGN¥z 2 Odzt GdzNN 6! f 6 SNl aazy Si FfdX Hna
Odzt ( dzNA A Ubﬁumyquzﬁmﬁ\XﬁAﬁzﬁNideNSGdzAS dZNY NNR GS Ay
RE NJ U)\ NEIESYSYGNNRtS t20FfS LINKRGAYR dziAf Al NBI
S RS FOGA2y NB S'-FA COASS/YSING €15 dgyy/diANSS NERAIENA RO AS

NJSI- as LRFI4aS FI 0S U)\ RdzLIN GSNXAYI NBI 2 LJS
aSYAYGSt2N) RS 0dzNHzA Sy A I?fl 068 ny az2ftsx FeddiNyR |
net GNY R OSSN Uyidzii NA Sy GAA RAY &2t 0! ONI Kls¥az2ys
YEA LRG NBEEATE OA f uSonﬁeycaé diiIBSeynévbia (Abyatidriddi BTl I 6
HAMAOoO® | OSa0S AYUSNBNRNGAAI R WSODAYDRKSYADRNOG ENBA OA
In Romaniaplantaread S NBIF f AT SFT N LINAY dziAt AT I NBI a0OKSYSA |
aceastapresupune plantarea unor randuri dube3SYSyYy S0 RS dbedih G ENIEtEcu RA & G |
a3 A 3dzNJ} NBF  dzy dzh & L#efiLANGS GRISY WoSAp i YOS/USMRA RWVAGIND/ 016 RS
LIX FyaGFraGA LIS NNyYyR 6¢lFfF3aFA UA . 2NI X HamcO® 58
echipamente speciale, ce pot fi caracterizate derite niveluriRS Y SOl yAT I NE® Oy w2 YN
YA2f 2 OS RS LI I yidil NB OSiOST $NID 2 NAZINBI dzN S Wiz ¥ «
&N | aA3dz2NE RAYSyaAdzyAftS ALISOATFTAOS &aOKSry8Sckre S LI
odzi I UAfrpyNJ LIS NRAES® 1 t N 6. NI LIRH O X @IT MyimSNIDF GA 2y | f

NBO2tGFGA RAY G2FYYF aldz AFNYF | ydd di LINBOSRSY

(0p)
zZ
&
>
O
> T
puji

ONGS pn RS 0 dafriNsé Mie 1Oz nf ed@yATanyIBuidOet al 20133 Edelfeldt et al.,
HAMOUZ ny OF YSNE FNAIZNRATA ééz-Héeﬁa‘xz(DighﬁeétLa]SBmw dzNN ¢
AbNJ aS5O0UA2Y I NBI Ny % LUNSR Na Niadtee, fn\dapbait Nau direcd in teren. Tn

LINF OGAOF RAY w2YNYAFST LISydNdz I &S | &A3dNT NB T SNJ
Y2AA LEFydSs odzil UAA &8 FrazySki N t Iiseazdiametth O dzL
minim de 1-2 centimetri. Pentru a facilita coordonarea opéa2 y I £ N> { NI C)[i 2 NR addz
gAGST I RS I @tya tF OFLIOAGEFEAOSE FATAON O8A f1 NRGY

aceste condh A > RSGAYS SOARSY(d FI LWdAZ ON SauS ySOSal N
Y2YSyGdzZ dzzA ny OFNB | OSo G Al i NB o6 dzaeXalinirda planfeioN® R dzO N
RA&EE FUYSOSal NB BIV?I S RS aO0KEVIY (RS 2®aA ( dZNEED dz B
odzuIU)\S\aunSf aS&vty | £ | @ IC)dz GAO RS dzy RA&LRITAGAG OF1
distanl LINBadl oAt AGN nydNB R2dzN  UstASy Grfy RIS I dryleS & OS F
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semnalizare anomentului la care tré
(eg.al yi 2yS oA . ¢
NB I £ AT -8rritmNdestulytiéa Niza
200dad OS RAat20
O2 YLlzy dzy NNYyR R
R2dz2N® t dzyOuStS R
dzyRSZ RS 20A0SAZ
oy OE;/T)\EIdzNJ b AR
ny LINNIAOZ OF NI O

L

N

B

ZAS ny 02 NLR NdZl F 2 & deli IREZOXzY Sy (i & 26
FNAZ Hamno®d Oy O2NLR N} NBI Y| ydz
AVSdzii S RBI @AGAX AT & MBI + R2dz2N 6 NNI
a2fdzZ &dzo F2NXI | R2dz2N NARA3I2f S
R Odzft GdzNNT FASOI NS RaAay(NB
YiUNI NB UA RS ASUANB ny UA RA\
Aaid a UGAA RAALRYAOAES LISyidN
(G NLISN Ik 62871 d8iacanteRlep@garéal A vy dz
S RS 2 fNOAYS RS OANDI H
2yl NBlaSOdz ¥d deli IRINMZY d&R S RE06 A
FYLX FaSkT N OF RS f dzONHzd t SyiadN¥z 2 | O2
Ydzy OA i 2 NR f N  @lanhi] dusdiddays)RabandiyvBdere dediea S O
culturii,f dzy 3A YSI NNy Rdzf dzZA UA ydzYNNHzZ RS Ydzy OAG2NR O
OGN RAGAZ2Y I 6S RSt 28 § 0 I olBzilibnatd antrity rf sday expevimentd fost Sy
nNyOSNODIGN 2 y2dz2N Y SaézRN Saldie, Rind dimatmiubifprindelinfrem Y s ONR  p
centlmetrl constatanded S F I LJG dif dz0G-NU AYAA OONR  dntilmétA du gedératcB $ai pun O
LINE OSYyG RS ft NAGNNANB ODdARA UA [FO6NBOI|jdzST Hnmcod

asS NBFtAT S

No

Z Chn—
(&

C -

Z N

(@]}

o

NS

(0p)

QX

[ dzft GdzZNAf S RS &1t OAS GANMRIARKS SURZA VSV SNNI 8JA RA WB& ST
OS TFdzy RFYSy G ST NI ny YdiYiLd SRASgyTENINIRA BE itizsiEA SpreyRSO S &
RS24S6ANB RS OdzA GdzNRAES INRO2tS 20A0ydzNG §E NBdxf R«
NYINNUNYAYGS 2NHIFIYAOS UA OKAYAOS® /I FSNIAEAT LY
YNY2fdzZ RS SLIzZNI NBE oO0! NbFyAlF]l SdG FfdX wnmpurm O NB
oA OF NB LinlcawBcult@irilor iieddive, &ohgiatanda S T LJidzZA ON ny 9 dzNE LJ
dzy dzt RAYUGNB OStS YIA dziAfATlGS nyaNNUNYAYy:dS OS &
dz A € AT I NB e epufaeRd WARANBR NI SYSy (i lod N koXInyi  IONR X2 dfA Tk KB
UA SANBOUAGE yckHTyk/ 99 omdyclO LINAGAYR LINBGSOUAI
dzG A€ AT FNB F yNY2f dzNRAEf 2N RS SLIZNI NB ui @y { & @k Okizt 8
labora2 NJ & LISOALF € AT F G UA Fdzi2NRTFG oA | dzySA (NI NN
F2dzy3sS tF @Grt2NRES fAYAGN y2N¥YIEST ny &4LSOALE LI

T AyOdzt = OdzLINHz UA NS\ QB82S tGdS 0F2A  yoRIVAZE EAdEEl GR SO 'S LBISNNTG A
62&8NBAOLIF UA ! NBFYAF1S HAaMyoOo® /[ FydAadrdst RS yNY:
Sy dAatGrd8F RS deadinul@sy fi A yidlai KIS Fy AR edpecty Norddinazt dzA
ald3upzc GkKF ny OFIT dzZ yNWw2RIdE Wz In yS @& (M INSS  dzisOn o (N
yNY 2 dz RS SLIzNI NBX OdzyY | NJ FA I I 2alcidgf chprul¥ fedul¥ 2 NHzt
magneziul, mangantil & dzf T dA dzy)ihk Y 3P O&A NB LISy i NHz LINR RdzOG Al R
UAS NBEBNIOIHA DNBUGSNSEF UA RST @2t GFNBF LI I yiSt2N®
¢cNASNBF RS ¢ A GONR MY LINAYNGF N} LINKYdA dzi Fy RS ¢
OStS YIA Ydz G§S OFT dzZNARX ON | OSFaaGN GNASNB SaisS oS
etalY HamolUv®d /dz (2GS | O0Sa&GENASNKSIO SFE & NnHUIONNLINY $ /
SNV IARY RS GSTENHA OF yRAYIA{ dzSRAFZ dzy St &

YA @St Ay

f Na d NNR NBF WRIN alS ™8 O2LYetalQ201i4) dedaretein aidivd afectypozitiv asupra
OFYyGAGNIGAA RS o0A2YFaN NBO2f (I ( NdulfcdntingatBl@ éuroNgan, Oy O
LINE RdzZOG AL RS 0A2YlI aNZ RdzLIN -63Ndnd de bidnkd SdkeB G BN (S Ol

(AlbertssonS G I £t ®X wamno® ¢NASNBF RS t NAaGNNANB ydz I NB
exemplarelor din cutzNNX RI ON a8 NBIFfATSIT N OSt LidzZixy 2 02Y

Ff®X wnmcO 6A F2dzZiN tI ONBUGSNBElI ASYYAFAOIGADN |
HAamMcU® | OS&ad GALI RS GNA$NB Sa @ymEfSMIAEINI MRAYA w2y NG
Borzetal, 2019 aAaf2F OStS dziAfATFGS LISYdNHz NBIFfAT I NBI

I F@Fyal ny OdzZ G§ddzZNN UA F (GNA LINA Y I Za&:dkiSe f&es  f Né
ny FdzyOGAS RS dziAfladzZ F2t2aAGX RS OF LI OAGEGSE
RS SOKALIYSyldzA F2f2aA0X ny 3ISYSNItsx I gFyadd &¢
interiorul culturii, @ Y RAGA S OS Sé' S AYLlzaN RS ySOSaAaidlridSIF Rz
facilita avansul (Talagai et al., 20172 NJ : Yy
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Odz R2dzN RA&ALRT AGA OGS NP GIfiahg S nSthf@)\ZLJISuCEKAO_dz A3 Af (dB0
singur muncitorG NI OG 2 NRA aldz = A I-dZWSrtyﬁ SA 12TNdzt  SIAKMELA T NRNGR AY dxg 200
O02YLiza N RAY R2A Ydzy Omécankedl maiedz# 813 G SN d X odzy NYidzy O A
RANBOUGAZ2YI NBlF ONRSNAA fN&adGENAE 2NE RSLAYI NYyR RSaA
RAYGNBE OFT dNARZ &S F2t2aS0@8 SiyiSaLIREI2E NS OB dzY IN& G ¥
dimensiuni mici5 A I YS G NHzA € SIGI0d NEt ¥NIO S a & 5 NINLINRE ANB & dzf 2 LIS
NBIFtATSFEIN Odz 2 GAGST N
Odz 2 @AuSl N Yl klzy6X Q8 f @YW OF Baefl BF INBICRT (4 mivky NGy [dEN:
2LISNI GAA adzyd FRdzylFGA YS Majil X &I un)\y tyr Nry‘ydtym)ﬁﬁm IZOaﬂE
(Scriba et al., 2014 I dz LISy ( NHz |.f i Szy ¥ i NSl A VSHENINSR NB I € AT F G N
RAALRT AUAB®IE I FET 6 NB SN2 LISNI A2yt $ AetRicBRN i ftadlabll, I NB I
LINAY GSKYAOAEfS O2yal ONI G6S3 RS2FNBOS YIySONBES RS
pot fi mari consumatoare de timp (Talagai et al., 2(R@rz et al., 2019).
/ 2y 0 NRBT dzf 0 RINhdegtdlaing plihefpdNEMel YLI2 NI F yGS ny Odz (G dzNRE S |
W2YNYALF® Oy LINF OGAONZI F+dz F2ad 206aSNBFGS FNYzyi1 S
AyiSyaralrasS F2FNIGS YAON UA ydz I 2dzaGAFAOL G, A YL
in culturile deSalix viminali® A | K A caN3emdaktathdurddBnpRasca fabaelaunele realizate
aparatului foliarl £ LJ I y G SA '-FAA)/I? Ol dd FdS RS KNNYyANBI RA
(Abrahamson et al., 2010hceste inse@ X 2RI GN Odz KNNYANBI = Aya2SOidSH
ONBUGSNE Fy2N¥YIFEN I OSfdzA St 2N UA F FSO0 NyKectilINI y &L
GAT AO0AE € | GF Odzf dzd LI NBultindeleopfindu-sSIE BANK O BB g §-SNB 6 8.
se (Abrahamson et al., 201@Min punct de vedere fitopatologia Europa, rugina frunzeMglampsora
sppp0 SadS OSF YIFA 3ANI OGN LINRPofSYNX OFdd NYyR LA SNRS
ONXB U (i SNEB de saldieNrsanul risheict®, NaY in cazuri extreme, uscarea plantei (Abrahamson et al.,
2010). Cele mai bune metode de combatére R N dzy bbiastabldlirf pkaMdrea de clone rezistente la
FaGFSt RS RNdzy N2 NR 3 fordmteNdfh Imf rhite tiphdl He clar®e (Béglizy 6t dzNKA Y
20009).

Oy LINMOGADONSNIE G ON NBO2ft GF NBI Odzf GdzZNAA RS atl t o
vegetativ, in perioada noiembridebruarie. In costul de livrare al biomasei provenite din cultusaeie

RS NRGFGAS &O0dzNINZ dzy | L2 NHELIGSIYYARADL @D QNG O 2 € BN
2011). Incadrul acestoraa S L2 G dziAf AT+ dzyStdS UA SOKALI YSyi
mecanizare (Vanbeveren et al., 201Bgepand cumotalzy St 1 St S 02y OSLJzi S LISy & NJ
GSNYAYNYR Odz SOKALJI YSyi{iStS 02YLX S YSOIyAlldSz
d0dzNINT dzf GAYSES adzyid OF NI OGSNAT I Gue infasfel @2utilajedzNR N
221 ON dzy NBf AYLERNIFYyG ny O2&dGdAf FAYLFE Ft 6A2YIl 3

Moto-dzy St 1St S LISYidNHz GNASNBF (dzZFAUdzNRAE 2NJ ddzyd dzd Af
d0dzNIN UA F2F NIS a0OdzNIi N Xte pe@oBmaite (TalagaSeRal. 20I@xyiMNnioR R S
ZGAUYdZAuZ £l NROGFOGAA F2FNIS a0daNISET RAIF YSUNMYA N
RS I f O0Sad2NJ dzy'Squ O¢ltNAlF WA SHBA I NKRE SH A
Odzf GdzNAf S RS Ff OAS LIS adzLINI FSUS YAOA UA RA&LISNA
suplimentare in cazul unor utilaje specializate, favorizand utilizarea oSt G St 2 NE Ol NB
avantaje precumO2 & RS | OKATAGAS It dzyStii©2adidzA I RSLIWSKE
daONT dziiz RdzNI GF RS GAFGN | dzy St G4St 2 NJeyBdlvb étmlg Y N
2013),0 NI y a LJ2 NI F3 02 t NB Y LISBI NBEA REAMYAIGBSKYAOAA RS f dz
RS It GN LI NI Sdzy ST 2i1SF 2 NNBfHF YNRI@2f GF NS LINBTAYdiN R
OF LI OA G @8ISOBBKPNOM2 Yy RAUAAL S 2LISNI UA 2y | HeSarcie! OSa
cu diametrefoarte Y NA =X FIF LI OS fAYA@SH vm dUA t NBG IRBA I 30 ozt d
2LISNF GAAE2NI RS NBO2f GFNB &dzyd RFEGS RS ozyRAuM\f S
Odz LIRT AGAL Odﬁlﬂ\lq/d?l\lm\lm f RRINNJ RLSanleS or(ﬂ?rmlkllmmeyﬂlmrﬁafcmsezﬂrﬁzldd\llj S

SOKALI RS Ydzy ON:Borgatdl)|281B%® SiAt A PENBRhmMir OSaid2 N dzy St
FfGS 2LISNFGAA LISYdNHz F LIBWNE WBEzZFR NX I f A BT | NIB A dzfy f A W R
LJdzy OG RS @SRSNBZI ny LINFYOGAOIF NRBYNYySIAON &S nyidNt

§ I glya RSaddt RS YINB n
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cu motounelte se face in teren, biomasa liviarduS adzo0 F2NX¥ N RS {2 QNG dzWR 2
ay2LIA UA a8 (NIXyaLR2NIN ONGNBE o0SYySTFAOAFNR &l dz RS
E N&GF NI GINBEOIBA RSB £ AT FNBF RS FLaoay$s dighrfolidetz O2 y
LINYNY G 0st @80 @BRDOBENNRNEZ LINKRY 2LISNI GAA OSinfasdidesSt 1 N

- AN N 2 oA

dZNY¥ Ny R &N FAS (iRdANI G OSORNUNS TE8YSTHOAE NTFA A /[ K

Oy LN} OGAOF NBYNYSIFAON I 2L3NFUASE2S80RELINORE tAR dryX
RAY R2A YdzyOAG2NR oO¢lFfl3IFA oA . 2NJ I  Horinvaplivakea RA Yy
dzy 2 NJ (ciNhofodzyzSk fréspectidlAd A 3dzNN ny dNBOGAYSNBI SOKALNI YSy
del f R2AfSIXT ny GAYLzZ NBO2ft GNNRARAX | NBX | GNAOdziAL
exteriorul culturii.! OS &G NBFE AT ST N RANB O oral 8yydeANIOEN Gt NN NGAT £ |
dintr-dzy f N&EIOWSRRS@A G dzf LRFiNHzy B UBSNRSGINRXLINA YI NB |
RS SESOdziAl GNASGdINAA RS RSALINAYRSNB oc¢lkftF3Ira S
2 LIS NJ uAcblmréuﬂmﬂtﬁjnertbspentruareducetlm;iu UA  ST2NIidA OGRS Ludsy IRz
4SS ONBoGS LINPRIDIABNIF (R uMdzyng))\DShl&uhlB)\lSl AOK &jé
ONGS R2dz2N SOKALIS RS Ydzgé Btald 20b7) KINKGA nyA | .OBNIGE dz vk
OF T dzf dziAf AT NNRA dziifvaz &8 WBINKIK 6¢KAMJI§II§IJ§IYHZ$OEI2¥ a
I £ ON@zgsdMB NNY R Rdzof dz RS Odz § dzNN @ tgzyLUS\lﬂﬂEMﬂaréi\l I- NI
seNB I f 0ldS [FTaN T dzNIF NBF dzy SA RA&GEFY UGS RS aSOdzNA G
HAaMcO® 9F2NIidzZ RSLIHzZz RS SOKALISES RS Ydzy ON SauS G
zgomotul produs de motonealte. Opertorul motodzy St 1 SA Sa G S t § E 1AdwDNI IG R A A
dzG At AT-ONBA G SRARE GNASNBEI f NINSWNIBESQdAR $ NBI f O S A& §
moto-dzy St G SAZ dzNX¥IF GN RS | OOSt SNI NRIG A Y2 (RENIat NdkAS NISG day
f NaGFNAA OS dzNX¥SHFT N F FA R202NNGA o6¢F€F3IFA OA .
TIEOG2NRA YSGiS2NRt23A0A LINBOdzY ONyilddzZ = OFNB OF dd St
muncii. Ai dzy OA ONY R NNYyRdzZNAES RS OdzZ GdzNN adzyd F2F NIS
OGN} ya@SNEIFIT ST ONBNYyR |ad¥St aaudi MRNJJIAJEZV&VRI@HI—.HSUU%V
0 parte in aa cu echlpamentul de recoltarescurtand a adFSt Rrdugs,irecyltéré&af S R ¢
realizanduse In acest cakJS L2 NI AdzyA 6 ¢ I3FA SO FE®PT HAMTO®

_U))

2NBIFYyATFNBIF f dzZONNNAf 2NE RS2F NBOS [’]NBOdz)\E’BﬂINé?fREEdN
parcurs.Se pot preveniastfel A GidzZl GAAE S ny OFNB LI N LIdd S G§SKyA
RSLIXIFasSTS aN | RdzON OF NBdzNJF yiA &aldz LJAASAS RS &aO0OKA
Ol NB dzNJ yﬂ 6A tdZONRFAIY(HSt 2NHARSE SINRSNE Y 2 O deSNK A |
ySOSaAGNIGA LISNE2YIfS 485 NBIfATSIIT N RS 20A0SAx t
dzy St 1St S ySOS&lI NB LISy NHz NBFfAT I NBF nydNBOGAYSNR

RecoltB I Odz SOKALI} YSyid$§S O2YLX Sid YSOFYyATGS | Odz
I OS&G2N) GALHzZNA RS 2LISNFGAAT StS NBTdzZ 6NYR RAY NJE
HandLvE LISYGdNdz I NN&LdzynesSde Nidseduhi imiiNAcaste ¥dhipaSiéhde ldé dzt d.
NBO2f G NB I OdzZ GdzNAf 2N RS NB RINAAS & @diNIRN @& (2N N

b Gdzy OA ONYR adzy( dziAf AT FGS ny Odz G dzNAde peRurdphin | G S
operareYF NA OA F2IF NIGS YINAD® ! OSaGS dziAatl 2SS adzyd OF |
NARAOIFGS 6A SfS &S nYodzyNGNGS&O OzysehydkddEUIaJNERdz(
50cn G2yS LISIF@N&B OEYyINEEAYNNUO 06! 0N} KI Yazy Si |t oz
Y2 R 20A0ydzAYdz ORAIY N& 0 2 LIS NI (i 22Ndpefatorydi tthatgaveldr agi®le NS O 2
SOKALI GS Odz NBY2NOA dzy RS &S i NdHeymptddNNt ( 321 21IvO Sia 1S
L2G NBO2ft GF Odz dzUdzZNAY UGN f NadlFNAA RS &altOAS Odz RA
foarte mare, ceea ce nu permite lucrul pe toate tipurdeA ny ( Bd de Sere) 2eyoRaked
realizanduseinO2 Y RAGAA o0dzyS + Gdzy Oh ONyR a2ftdf S&adS ny3K:
HAMHOO® wSO2f G NBF Odz YFUAYA Ydz IUtIﬁZ‘FdWl\[BUdiI\E]\VISfEIS f R\E
aLISOATAON 2 LISNI U Aunélte, RS NBIady &Riidsiérics ORIS 6 K 24dui2€dBta (G S I
ASYYATAOIGAPS | Eidenbies et RINPORIGZO O ¥ @A & NOLK A O T2 2 44 NB
LISY G NHz NI yaF2N¥YEFENBI f Nadl NR{ 2shlindRadizal printdtieGreay G 2 (
Y | UifAprahamsonetal., 2010 A aSy oA Sa SO Ff®X wamnod® wSO2f i NB
parcurgerea dugntors pe unilR 2 dzZN NNy RdzZNA Rdz t S RS OdigpozitieNdNde ny ¥
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NEO2f GFNB tS dziaAfdl2NB JZAODKO RS B OB YY I \RESONE | 'S n
RS NBAYUNINB 09AaSyoiasSa Si FfdX wnmnod t SyidaNUz YA
teren pentru recoltare se face adiacent randurilor deja recoltate (Eisenbies 20a4).

M®PoPH P ¢ALIZINA RS SOKALI YSY(S> dzyStaGS UA araidsSys
f 2N
f

oy OF RNHzZ f dzONXN NR JRS LINBINGANB | &2¢df a8 UA F
utilizate sunt cele agricold Sy SNl £ S® 51 ON GSNBydz ydz I F2ad dzia
6dzNHA Sy At 2N a8 FIFOS SNBAOARFNBI ny @ N} | ydzd dzi

NEFEfATSFETN Odz SOKALI YSy (S RS SNBBOARRINGBO LIdNGT H @IS
LJzi SNB 't GNF OQU2NXzt dzA 06! 6N KFYazy SiG Ff®X wHnamno
YFUAYA UA dzyStidGS FTANRO2tS LISYidNHz I ONBI dzy YSRA
ol T N Nradick 6A &8 SESOdzi N Odz LI dz3dzx Odz R2dz2N LNy N
utilizat. Tn practica din Romaniae recurge uneotia frezarea solului2 LIS NJ- fredrea $okiluiare

NBfdzZ RS | YNNHzyGA UAF I RAFNNIEZIE 20 dNHABIK YVt $§ URKA S
NYINNUNYAYGSES 288 VOS2 fn yoQ 2NISENNIYZRdmm dpy n 0 @ [ dzON
LI NI SF GNFY Oli2NR&GdzZ dA X LISYGNHz ON LIRFGS LWNEIRdAzOS L
I OGADPd CNBIT SES dziAtATIFGS RS FSNNYASNRA RAY w2YNy
NRGFGADBS Odz t NGAYSE RS n YSGNR Odz G4N@GNf dza3 GALI LK
RS ¢ YSGNRZ Oxiz KiiNIGWIf @& fnly LINBAING E RS LidzG SNB + GNI O
[ dzft GdzNAE S RS NROGFGAS &aO0dzNIN RS &l tOAS &S nyFTAAy
RAFTSNAGS 3INIRS RS YSOFYATFNB® t SyidNHz Odzf § ¢aNRA £ S
OSt2NJ I ANRO2tS ASYSNI Sy O2yFAIdzNI S LISy i NXz I NB
dincuplareaueh Y| UAYyA RS LI Fyidl G2 Ol NRlesctiBeteh gigblélod Hal Ny d
tractoare agricole de uz general B&Z1 | f @ wamdpod® Oy | OSFadN O2y¥FA3
YAUOFNBS RSAOKARSNB UA nyOKARSNB | NAR3I2f St 2NE d
de remorcarel G F oF G €1 GNI OG2NJ | &A I dzNN yFideyUo G IS y (R\NSHz NRdk
O NNT RI NBf 2NE LINBOdzy UA FdzyOuAaArtS RS 2NASyGlFNB U
I ANB 3L GdzAE SaidsS Lddza ny YAUOFINBIZ FdzyOliAl RS aSvyyl
I Ol & DN ®yplantak BsteS OK A Otz R2dzN &aSidz2NA RS NBEtS YSGFftA
OAft AYRNAONOZ NBLINBT SyidNyR GN@Nf&zﬂaﬁcﬁwd“neétaiﬁelntmbNB LJ
inchide rigolele, prin impingereai I & F NB I LINY N§/ dzit A X IRdizLIK2 DE Ay i NB R
2019).

i

C
LIS

YADSE A y-inStddli redlixa® dg MdnZonergyall (2015 prezentat un prototip de utilaj
NBF f AT QNN 2Ll ByNRHENGSG F NA RS &t £ OA Soddetvitatedsy I A Y S |
KEkK 6A dzy O2yady RS O2YodatAoAf RS TZdd f
uN YIFEUAYA RS LIXIFyYyGFrG aSYAlFdzi2Y!l GSZo LINBSDd? (LK
a (Abrahamson et alQ1D). Acesta nu dispune de unsistentigi Y+ G RS aSOUGA2Yy |+ NB
FAaSYNYNG2N) Odz OSt dziAt AT G tF y2A ny OFNNZ
e)cazincard A Yy 3dzNF 2 LISNI GAS SESOdzia deiNl YA yiedifitial IS0 SS
KAad I f (dodg dA RS LXFydFNB 6! 6 NI KF YLaRWN yXiddz |
LINBald o002YLI OGFduv RS 2 LINIS UA RS FEdlF |
bus | odzil 6dzZ dZA® ¢20 ny {dzélfz)\l ' F2ald WNRBASO
0 I G 2 (MddztSteppjantdrdacebdta fiindS O K A dulluriisiétem d@ 2 3/¥)\EldzNJ NBE RAYES
Fdzi2YFGN YIRS NBSION dziRdzAtie GABIENANIS@IMIALID RS (&3 INER A OF NB | |
YEUAYE Fdz RAYSY AR YORAMR yEB XoniNBA WENE RdZOA  ny
Yéél')fi\éYde RS aSO0GA2yFNB UA RS LXIFYydFNB o.dzaK S
R2dz2N NNy Rdz2NA Rdzof S UA Sai$S OF NI Ol S&daiutilafisteandé 2 L
dzG At AT G LISy G NHz OdzZ GdzNAE S RS al DeGdeSentds DaNd@nartall A S a

P ¥280 LINBASOGHOG LXFyGFd2N¥zA 93SRIE 9ySNH&S OF NF

de salcie, plantarea realizanduS LJS R2dzN A4S i dzZNA RS NNYyRdzZNA Rdzo f S
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Oy Ol RNHzt f dzONNNJ f &INJ 2R6Sa SINGNTA £ GN | SNBAa (NN 2N [ONIB. O
2 LISNE GRS F RYAYA &GN NB; atestep NN Y & § 0 S @&zNii RKO YR DS >
putere a tractorului sawde tipul celor @redzi A £ AT ST N NBY2 NIA n@d NN NS N
O Y LINN UhiyAaSNmSs| - s6NF K tiZnbebidl de@®IN (ddidBuncitoriOdz | 2 dzii 2 NHzf  dzy 2 NJ f
NY3INNUNYNyddzZ 2NBFYAO &2t puRredrnportitadiy Romitsant dlosidef RS

YEUAYA LISy iNBdz FREY Ay ANMND N Y A-yNBS 2 ARE | filSKSY 2 & 2 8A RS

NY3INNUNYAYH@SdoGySNIZINBYySN & 0SadsS YIHUAYA &ddzyd SOKA
L2 RS Odz NI¥ Ot SGAO | A2yl GN KA RNJI dz a@rganebrSdel aAd

o)V
NYLNNUGASNB® | &aGFSt RS NBY2NDOA ddzyd dziAf Al dsS O
i20FNBI € NadGkNRE 2N RS -tc“mé éI‘NJ-Kl-Yazy SG It D3

¢ NASNBI RS N
RS Llzi SNB |
Odzft G dzNNZ Al NJ LISyidNdz ON R
LINB @i N O2aArdz2t NBFE o
LINBONT dzi § Odz ?QEA Gy
2016).De obiceicositoareaNR G I G A @K
RS GNASNB LRIAGAZYIFdS ny
0AGSE S

QX

2N = HI'IMCT
GF NRE 2N Saie

-G ySOSaAuN 2 |-"'
dzy/ 2

tGStS dzij)\t)u FdS ny GNASNBI RS tNéGNNJ\NJS
| GAf 2NJ LIS adzLNY FSGS YSRAA UA YI NA
d cﬂzya uriididc) m&aic ('UamgaISeNdB 2017). Aceste motocoase sunt
JAE AT G2N) Odz | 2dzi 2 Nz Kl YdzZ dzAi RS & dz
LINA Y RSNB LIS FNB adzyd LRTAGAZ2YFGS e R WSIisEIA O BA ¢
ON SOKALJ} RS f dZGlNMgL‘ﬁ’@ﬂnﬁitoer@d‘aﬁédeNfﬁﬁVJ GRSANYSU NI £ N& G N 2|
primulany dz SaGS T2 NS YINBI-RANBIOULAEGYH NB ¥ dzONKRSS
5 ON ny Odzf (i dzNRafatSBNR R AIRAO A $§ 58 dRKnzaANE B FNRX [2INEY N & dzNA
L2 G LINPRdzOS Rl dzyS aSNA2FaS Odz GdzZNAAZ nyOSLINYyR Od
AN @S> FOSFtadl LRFGS 02y RdzOS I Y 2dhindlaSdistrugeséa Y I & N
Odzf GdzNAA 6! 6NF KIFYazy SiG f®dX wamno®d® Oy FdzycOGAS R
AyaSOUGAOARS 0! 6NI KI Yagy 2504 SIRGE I Owddstit h 0 R SA Y YRINT O’
aceste stropdA  ydz LR G FA NBIfATIGS Odz SOKALI YSYy(iStS Odz
RS Odzf GdzNN &adzyi YU®A nyYAi OR E dApsy N BKuGiEs R @duyzcadsy, (
Lddzt GSNAT I G2F NBfS LR2NIISABENE S w2 NERA $666 B2 dzNLILIR
ny aLl dS® ! LI N GStS RS AaGNBLIAG Fdz OFLIF OAGEGS YI N
RS mnn fAGNRZ Al NJ RSLI | grih WlBareasisggmulDiché riilazbliNard sunt OS & (
SOKALI GST LINRAY GNIFISNBI &ldz nYLAYIASNBF NBFEATFGN
au volume mari, in pracA deNl@sarea cu acestea se poagalizaR 2 I NJ LIS A LJ GAAEf S NNY
metri, dintre seturile de randri duble ale culturii.

a TSy Z¢
> >0~ B

(0p)) bf
Q_
M g_)(
- N

Oy 3SySNItZ ny LN} OGAOL NRYNySIaONT LINKreibnideBO2 ¢
£ LI y'ul NBZdZSDSZf GOSHABROUAT Va2 LIS ynh r—BIszYMEINzI.NBtVI RSY
utilaje speua?ll F4S LJS)/U NHz F OSIF&adN 2LISNI ASurmI!errfpdanEu A URA
R202NNNBF € NadlkNAf2N RS alfOAS SaiasS a20Al N Odz
RS (2 ONGdzNN nON GNSBR SSNSS/1S FdxaMBzANI NER A Y| ddzvf NN FANaG |
RS RSLXFalNBIF Odz OSUGA &y2LIA LINYN fF dzy G2O0ONG?2
salcie sNB I £ [iySIHISMByY Odz | 2dzii 2 NHzt dzydzA G2 ONG 2 Ni, i®sS o6 A2
SOl Odzl NBI G2ONGdZNAA NBT dA GFGS &S FI10S ny NBEY2ND;

aceste remorci sunt utilizate pentru transportul i & SA  LINY N £ | dmhefidag HIDINA G =
FOSaGlt as &k & RNYA LR YIA 8NBE Odz NBY2NON LIS OF NB 48
FIFON GNIyaLRNIdzZ o0A2YlFaSA LIS RAaGHYGS YIENRIT L
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transportul biomasei surgchipateOdz LJ32 RS NXzf I yi N OS ¥FI OA fakhsorbet T N R
al., 2010).

In culturile de dimenislzy A Y NA X LISy (i Ntz NBO2ft GFNB=Z asS dziaft Al $§

2LISNF GAA O{LAYySttA SiG fCDZ HAMMO Z  OdARNNIANMI GRAO I Y UG

YEUAYAt S S LURAIA LatRS GOIANI 6 R262F NBO UA aN G(G2e@5 tNa

cutandstore) S& (G S drISVANHz GIN NBO2t G f NAGWNAAN 2ZRF YA { OA ¢
a

S

ua
531121 AdGFNBF € NadlINRE 2N nyGiNB3IA RS albtOxs as LR}
Y A

I OSF adN SG2RN RS NBO2f GFNB AYLX AON O2aidz2NR YI A

2018).

Cateva companiipRdzONG 2 N5 RS SOKA LI YSydS FINAO2(S | dz NN

LINRY FREFLIGFNBI Y&ENARST RSt TFIANRIEE O NHEPYINX yISHE S0t litdiT Nk Qi2¢

RAALRTAGADGS RS GNASNBE UA (ADNBEBSI LISyA NHZNR £ RET RST N
h N

u)\LszNJ\ RS YIUAY RS NBO2ftdGld ldz OFLIFoAfEAGEFEGSE 4GS
Odzf GdzNAES RAY 9dzNBLJI UA RAY {dGFGSES | yNMMISEA 254+ |
singlepass cuand-chip harvesteréBerhongaray et al., 201Bisenbies et al., 2014) starage harvesters
(Spinelliet al.,2009). Tn ajutorul acestor fermieri au venit companii ce au realizat agregate specializate
LISy G Nz NBO2K Gf NS6 - WAt ZRIORSIBalr £t OAS O0S LG FA FidlC
(eng. mowerchipper® 6t SOSyYy 1+ UA [ 2FFYLYyYy>SI HampOd ! alFSt
Tt SEAOAES O0A Ydzt deRSH AR ANYFSIYLIM DL At NBIBIRIGE BRSO KOSNIR & 2 NA
t SOSY1FX HnanmMHO® 5SLIAYIT NYR RS -thcarelof fi aORagaie nNpadld A &>
0NJ OG2NHz dzA &l dz ny fFGSNIf 6+ yoSOHSNByY Sdisuntf o3 |
tractt 1S RS | OStFUA (NI Ol 2 NJ f-toca®@dalNid rerBoiciics surd tlactitd dé N Y I
dzy €34 GNY OQG2NJ FINRO2t OS f dzONBI T N n g¢chifamghRi8 Y Odz
dimensiuni medicuplat lapriza de putere #&ractoruluiSa 0 S dzy dziAfttr 2 OS Gl AST &
NBIFfATSET N LI OKS i 8ng. diobaley. IJ&Iat}Lﬂ(ESiobal%SW% I(Sfa\R)i'é £t alg 2013)
NBIFtATSFEFIT N ol 0aAEA N@@meﬁmylﬁm Nlﬁ&fuﬁl‘tﬁ@dﬁ a@e;étamam/é AS
LI OKSGATEF YIFGSNRIFfdzZ NBO2t GG Odz dzy ny @St AU RS L

MOnd t SNF2NXMFyYylUlF 8A8GSYSE2NI GSKYyAOS dziAtATFGS ny

1.4.1.Definirea principalelor concepte

Performani unor sisteme tehnice utilizate In opéiiacum sunt cele rel@onate cu culturile de salcie
SYSNEISHRDOS FA LINBOAIFGN LINRAY BINR & YRADH W2 NaES (g WD IL.
domeniuls: dz ny & F S Nde activitake AaymaiAnifilforCdiécipiingd. O descrigde? Y LINE KaSy & A G |
Y 2 R | (loA1d Gare se poate cuantifica performan dzy dzA aAaidisSy GSKyaO Saids
Wasson (2006)¢are descrieo abordareOl y G A G G A@W aJS OGN fl A ( Idiay 2 NJ LI NI
subiectivi,ce vine dind S& 1 S fel§ OdinérkeiGiBtémeload A OF NB L2 F 4GS FA | LI A
RSAONRAS ny # daONI2NKIIS ROSHIGENE® (198 y (inNGR S EINZ & NI IS5 I
performanieioperai A2y £ S ny NBO®2f OB HzRt S ¥/ tifi dzh dzA ON  dzi A €
YSyiAz2yl (lbcratey/de SR 12 RBIgENSrald 2 y OS LI St 85 GSNNAy2f 23AL
ny @@aMma/y I 0N li@de exdldstadda lemnului. Dat fiind specificul opeiigor implementate

ny Odzf GdzNAES RS &It OAS SySNEHSGAONST SEAAGNN Y203A-
specificea conceptelo® dterminologieidzi A £ AT I G S n W 25 it X OdeiNE delNILING NIOR A
ddzy i RS&ONR &S LIS  Heidnarik 200avNt & 4. 20185y IS\RLE I AGGEE (0S5
ny FfdS f dzONNNR RS & LIS OAikBjprietleir & al RIOI5ACENA ét 8.NA0IRdZNT A
BONKSRSY Si I f ®3X H p.ouOiubotaiuil998 §preaNeROS; BofS 2058§dpll adestei

f dzZOMNRNRS | RSGFEAF G211 GSSH oNBUBNINAS ySi NoyAR O2lyAO SR.$iBN
aacestora. Cutoate acesea ny OSt S S HINEBA Vdehen@in diréc@dareareay i NB
F2a0 O2y&aARSNIGS F FA AVYLRNIIy @6 LISHyNBILE | @RINIRG NS
evaluarea pedrmaniei productive a unor opefd implementate in astfel de cultuinOS S| OS LINAR €
LIS NF 2INYUINHIR dzO G A ON 2 &S ANTBRIKGGEES NIFAYAG NiaZD NIRINRIA =i dzNJIY N {
adaptate, formulated A R $I&BjoshadénSet al. (1995), explicatey OS S| #pabilitda S 6 G S
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RAGSNAS 2LISNI @A NKERBEF 4 b M@AMNBIORISLAG FIINS RdZEYSO A A NR YNy
rigoare sub raport metodologic d&orz (2014)

f Studiul de productivitated G dzR A dzf CDINRR URB K © ¥ i
20A0YdzZA X LIS RdzZNI GN f dzyaANZ 0A
al studiului;

T { GdzRAdA R S-NBIONEST NWHIWRE Rizy &G dzRA dz OF NB @AT §FT N
unitatea de timpt S f Ny aN ONRYy2YSGNI NB O6YN&dzZNI NBF GA YL
LINP RdzA St 2NJ FI OS LI NIS AyaGSaNIyaN + &dGdzRA dzf dzA -

f ¢AYLdz O2yadzyl G OdumunyasapdldcuriBtaidieriB$ | NB RYNN St | L.
din timpul neproductiycarepd ¢ S FA NBfF GA2Yy Il GN Odz Y2RdzZ RS 2

f  Productivitatea -NB LINBT Ay iGN NI GF &l dz @2f dz¥ydz LINR RdzOGA S
AAAa0SY RS ®INMBNRAROOZOSA RN G ST L2 F 4SS FA idaGtuo Af A
cel al altor tipuri de resurse utilizate;

f t NERdzOUGA OAKNMBIISHET O yWiliAl NNI G LINE R dzQnisisterh dat,J&re dzy A G
NB T dzf ulNd RO ¢zfi NOS O dzY dzbdbidtivi (Mtarzidrile)ii A YLIA Ay S LI

 t NBERdzOG A O K tepréz@N  NIS@IN  LINR RdzOG A S A intriuls siswaydatii | G S |
excluzand nt&ierile;

N dzf A& $dzRNdz §F
Quh A biesgediical N & G

9 9FAOMBYLINBST AYGN NI GF RS AYGNINB o6dziAf ATl NBO |
RS LINPR&PADOESKRING LIRS TAZ RA AlEakd BB I@crécdm Y N a dzl
energia,;

T 9FAOASYNBLIBIBIANGN NI GF RS AYydNI NB A YLz dzA
LINE RdzOGA S RI dwudd ©OdANB O&E ONzY BodbdiNfntadiefile);i A YLIA Ay !

1 9FAOASYNBLINGSIGANY 6N NI GF RS Ay dNI NB A delddz dzi

LINE RdzOUG A S RI nzigileSEOf dd NYyR ny dN

,,,,,

OOKADI f SyilidAg I 0Sali2NRO2yP@gLIG S SNL NNRY A dzliatizHeR S F NF

exemplu, Th Oprea (20089. E LJt A O G A A Odz LINAGANB I LISNALISOUA I
NBaLISOGAG OSt RS >3InydNNImIGNIead de I  LINBSWR I & 8 NJyj gzt
cperformaniN ~ LINE R dt@G( X ®Qdzi MBoRtSMIONDS TzNK ¥ 2 NE I LINE2 RdzO{

operdh A f 2 NE OF Y N&dzZ8N RNBNSEyIdIGENIRRSE  d diP IRGa#Ord 0a dalANI ORIy
timp.

MONOH® t SNF2NXIF YUl LINERAOGASNY | &
t SYiNHz nyiSYSASNBI X 02y RdzOSNEBI UA
0ALIWz2NA RS SOKALJIYSydSz |3aNB3IrasS U FUAYA &LISOA
specifice acestor culturi. Sistemele tehnideNB S ny3€t 20S+H 1T N & daeluride - NI O
YSOIFIYyAT I NB RINE RS Y ditelilSe rdebhhiZare gsie antrstuizidsturie le O NE
F OKME ASIA 2 LISNI NB adzyids RS FAaSYSySE s Ylhulicypritd & 51
fI aAaidSyStS OFNIOQGSNRATFGS RS dzy nyltiad yaogsSt RS
ISYSNI > 2YA&AS RAYy aGFSt RS &addzRAAZI aLISOG OF NF
alte tipuri de sistme tehnice utilizate in cultura salciei.

9 @I f dzf NBF LISNF2NXIFYyGSEt 2N 2LISNF GA2yFES ny Odz  dzN.
LINE RdzOMRS o6A2YlF &N LISy i NYz dzi20ElADiadlNE.  SyaiSINED S (6360 Sy dp !y
poateefectua prin realizarea unor studii specifice, inchileny & FSNJ 3ISYSNI t N | UGA
I f ®X HAamMHO® | OSaGS &addzRAA &S R2OSRS&a0O I FTA SasSy.
GNF RAGAZ2Y Lt adzyi YrseXBorz, OF 6 Bodz¥éta01B): Didperspéctivil @ rsdmului

de resurse, in realizarea studiilor spedis O dzf ( dzNA f 2 Na TR\SO ddEeie HellaicBlectréadzNI N
REGSEt2NI ny Y2R (N} RAGAZ2YVIES 1 O dnidefimaNditat det S

LISOGS 3ISYSNItS
NEO2ft G+ NBI Od
ALY
[

> <,
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automatizare. Astfel, cu ajutorul tehnologiilor GP&gd Df 20 | t2aA0A2efihy3a {
Geographic Information System) (Voetsal., 2013) se poate realiza colectarea de date automat, cu o

LINBOATAS NRRAOFGON ny 2LISNedutuli .6{ @KIBOAFTNIOEA OSSAGP
Eisenbies et al., 201Bush et al., 2015; Talagai et al., 20B@rz et al., 2018)

MOdndo® t SNF2NXI yil LINRRdAzZOGAGN ny 2LISNFrGAA RS nyi

Oy 9dzNBLJ = Odzf GddzZNAfS RS altOAS | dz F2ad UA adzyi r
FT2NIF RS YdzyON SadS NARAOFGZ OSSI O HUAO25/CR<dxaLIl
FAINAO2tS LISYGNHz | SESOdzit RAFSNAGS 2CUSNBUKAAHWN
mecanizareomplelN au diminuat considerabil costul pentru intemeierea unei culturi de salcie (Krasuska

UA w2 3Dl datok N F I LlGudesirdph prazés \S&EGINS T G AS € NaGF NR A

AYOINRRdAZO ny &2tz SEOfdd NyR LI UAA LINBYSNAENG2NR LK
RS Ydzy ON® Sdlix Madkined BdedbBuntstiliz 4§ S LIS &aO0F NN f I NEN LISy iGN
RS NRGIFIGAS aO0dz2NINd { GdzZRAA NBOSYGS Fdz AYRAOIG T L

FOSalG2N) SOKALI YSy:GSs &S Lei LJfI@faII,ZOlO)AA{té)StduauZy KS

<

O2yOf dzZl A2yl G ON LINRPRAzZOGAGAGI GSI SaidsS | FSOGl RS
UA mMZ@noDdEKKkBG |t P HampOd Oy &0GdzRAdz € dzA aly 2y
productivitatea plantatorului I ¢ AE alalAySNI I F2adG SOFftdd adN fF wmZ
SaGS RS FUGSLIGKFG OF 2LISNIGAAES RS LXFydl NS Odz I a
PGAEAT I NBI dzy' 2 NJ | ANBIAFGS | RIFELORYRAWSYGSHNRBI NY 8 U
LINE RdzO U A @A G NG A 9D hath, cBré auFobtRfaciarzéemiificativzde diferitele intarzieri,

52y RAZONY R f I LINE RdzO{ A-@RBhdhi(BorzetlBaiS RS 2 NRAYdA | n

M®n dn® t SNF2NNhydRLBINRRAZDIRSE NBO2f i NB

h RSaAaONARSNB &dzyYlk NN | LINE RAzD (i 20 A Ifb@ﬂé\r]Q’B AZ@M St A2 ANE
NBO2tGFNB | altOASA SySNHSGAOST StHo2NIGN LIS off
Sa0GS NBaRdlulilN NG dzNA RS adza2NASES RAY 0| NBE +dz F2aid L
raport conceptual, ¢ dz O2y aA RSN} G | FA SOKALI YSydGSz dzyStas
ASNIAG fF nyYRSLINNI I NSdz ©6ASNTE ﬁl@JX\TX]@'NISU@R LD S alzii § X A 1
RFON oA2YFal 2 F2REY3&BI024 Iidzi K & yVidd0 8 & SIS0 odan
la locul de recoltare. De asemendabelul 1ILINBT A y i N LISF I N@IA GRilvapdtatd i NB &
LINBT Sy Gt dzO Nile Nechli&geélikitizprig foliSivh demijloace motemanuale.

5dzLIN Odzy &S 20&aSNINI 65 NRER NN G N0 BAISHUNIENESNID FAAT SIPSR oizdS
formasupraféS A 2 LISNI (S LIS (NN 3LISS diieNgyeaiide Sricdgdala, de nivelul de
mecanizare; astfel, apar diferé® f I Yy A @S tA RBIBRIIZzOp AGMYIN € I M 2 NR
spedalizate pentru astfel d& LJSiiNih compardecud A fAdelf & ny OF NBE NBO2f-0F NBI
unelte.
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Tabelul 1. Performanele productive ale echipamentelor utilizate Tn opéle de recoltare a culturilor de rofie
& OdzNIi N

t N2 RdzOGAGAGE 0SS
Tone materie Tone materie

Echipamentului utilizat A Ol N LINEF 5L 1 SOGF NE Sursa
2 NN
Echipament de tifforage - 30 - Vanbeveren et al.
harvesters(productivitate (2017)
medie, pentru diferite condiii
operalionale)
alOoAyYN bSg | 2¢ff 1521 - - t SOSy{1l U
SOKALI GN Odz dzy Hoffmann (2015)
procesare de tip F30 FB 1528 - 0,51-0,97 Schweield A . S
(2012a)
aloAyN /[t a W 36,13 - 1,08 Civitarese et aJ.
SOKALI GN Odz dzy (2015)
procesare de tip GBE
Echipament de tipnower- 1012 - - t SOSy{1l U
chippers Hoffmann (2015)
(productivitate medie, pentru
diferite condilii operalionale)
Echipament de tipshoot 19,2 - - Vanbeveren et aJ.
harvester (2017)
(productivitate medie, pentru
diferite condilii operalionale)
alkoAyN {GSyadash 1621 - - { OKg SA SNJ
(2012b)
al oAy N {{iSyadasSh 20 - - Vanbeveren et a|.
(2018)
Echipament de tipcut-and-bale - 13,8 Vanbeveren et aJ.
(productivitate medie) (2017)
Echipament de tip Biobaler WB - 15 - Savoie et a)(2013)
55
wSO2ft G NS Y-y dz - - 0,13 Talagai et al. (2017
unelte (pentru dolorarea
f N&adl Nacle NJ RS
Trebuie mefk 2 2y G FI LIGdz ONXzyrSyf GBI 120E  dzdSA tf ANTyTBEMEOpRNEA (i N.
Odz RAIFIYSGUNB YIFA YI NRZI KilsillpiNBntate dle tge&e3 SIZA NG [1O0S1 adky 2N
YEOAYAETS YSOFYyATIGS RS NBO2f (I NB | okl fi@N$A YIWAN &
LIS 2NN 6AX NBALIS Ou A GEm LINE RSO A MIB (NG A2 NSO 2[NR AT/ S =
oFf20F GNZ LINE Reddardindlatida s G 2 W8 NXI SR ISGSNRS LIS 2NN
MON ®p® t SNF2NXIFyil RS YSRAdzZ ny 2LISNIIAA RS nydsdy

alfwééxéacsqzmmsmm@rmmém (EyGI)\)/USNJSa o
S S po NB LINBT Sy

[ dzf GdzZNAE S RS
NEISYSNIoAfS o6YS2tSAlLY UA +2f1=2
dzy FtdzE RS YIFGSNAS LINAYN O2¢&aiK
SdZNB LIS Yys>S o6A2YlF&al X OF &dzZNEN RS
NEISYSNIoAfS RS YFGSNAS LINAYN yS Sé " NNZ dzi A€ AT G
£ dziAf AT NNRAA oA Qcofpleaeﬁgﬁtléiejk BN 2 @szt A T SARGBSS ( Nz]uy([ AT N
SYSNHASA RAYy &adz2NES NBISYSNIoAftS oVl eadaasdNIE MSK
Odz RS ASVIINBSGAONZT | 0SadGS Odz G dzNdntribdihdia réddzerdd® f dzt
emisiilor de Ce(Rytter et al., 2015). Emisiile de dioxid de carbore§CO0 A A Y (ichr¢ dcasteasé S O
LINE R dzO ie qutultivddaltidi energeticeies din arderea combustibilului in motoarele utilajelor ce
NEBFfAT SRRANS2BBNDATAOS dzy SA Odz (G dzNRA R S8amaterfal@lde ST € |
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' ySES 6A RAYy OFNB &S a0FRS Ol yiaAdl {DmoeaRa2000). ND 2 y
In cadrul managementului opelianal al unei culturi de salcie de rdfaS & OdzNII NX ,s8nY A & A A f
OdzLINAY &S nydiNBS wxZwm UA nXy 3IANIFYS SYAAS LIS YS3IAI 22
managementului operdonal al unei culturi de salcie deralaS & OdzNIINEX SYAAAAE S RS
(excluzand C@ R NJ | RNdzZA Ny R HJISMWREdefRid# Ry | dzigdil hISLIOA & NNNJ
FT2G0 adzyt OdzZLINAYAS nydNB nEdAyUBARNY AN BE 2% 2a \8 (
exemplu,inoperd A f S RS LI FydFINB NBFEtATFGS Odz YFUAYIl RS
oputerede 65kW,-6 ARSYGAFTFAOFI (G dzy O2yadzy RS OFNbdz2NI yi RS
rezull Ny RS ny dzN¥ I S&3GAYNNR{ 2 Nile ddzplantdre, e 258 MIRS (545 Y S N
1 Wk o0,daNB @azy 06 A .8e\cikca 31Akg/HAa @larizdne, 2016). Dintre opiea de conducere,
FSNIAEAT I NBEF 221 ON dzy NIRIS &AYIUHIDONMIE ySiy SiNA SIG K IONET IR A
performaniSA RS YSRAdzd ¢ALJzZ RS FSNIAECATFyG dziAf Al I u
02y RdzO8 1 @2€F GAfAT FINBYA nRAV GNFAREUNY Ny (dey SRE
administrarea fertilizath f 2 NJ ddzy 6§ RS 1aSYSySI X tdz2GS ny 02 ya
sunt utilizate frecvent ca fertilizant in culturile de ritaS & OdzNIi M Hzy S RA Y FRBSOG A
G2t GAEAT ST R ny Ibhj 091 DS akBmplo, vdlatikerea @mbniabllui fNesde
RSLISYRSYGN RS GALMzZ RS &ubdcestlidS(pettiu NdpH & B emisiflef sbht d® dzf §
32T LISYGNXz dzy LI B 1 SYMSAMAS S| GavayaiT SRS O8021H0 | BNK
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OYaINNUNYNyddz LIS 6FTN RS 120G 6A dzNBS | NB SYAaA;
din azotul aplicat. Alte tipuri de fertilizéha o1 1T 201G RS | Y2y AdzZZ ny3dINNUNYA:
mai mici, de ordinul a-2% din azatzt FLX AOFG ol f

SttSNI SG FfPZ HANOO D

FT 20 6b0 UGN SnyF ALINGYNIEAND | RSAONKAX i INYSHFIHKS TFTSNIACE
al., 2014 Nordborg et al., 2018).
/'S YFA NBOSY (N bdAi giivdred BultudBr dedrdia $INA OazNIi N RS &l f O
ALISOATAON 2 OFyGAdGlrEGS RS wun 13 RS 120 YAYSNIf
Ff®ds wamyo® /St YIA odzyy NN&Ldzya & tYAOHE NIAENRNS RBH 1
este cel specific tratamentului normal, unui kilogram de azot aplicat corespun#and®2 ONXB U S NJ
FLINEEAYFGAG cT1 1AE23INIYS RS 6A2YFaN omnzy G2y$§
ONBUGSNB: R¥Ny&dz8arRS QUANKNYE nyiNB wnn 6A wpn 13
2014). Aplicarea de fertilizéh LIS o T N R 8 mdi rhati de 160ykg/Halan/pbateiicbhduce la
O2y it YAyl NBF LNyl SA R F LIN T oitBalh AA QN O NBy & 2 i SS i

ol

i

w»

YAOA® Oy |aid¥F¥sSt RS diNA IR RADKiEM Gy ON &b 2-OK + I T
2 NadGtedy3s wnnto0z $3adGS ySOSEFNN Y2yAdG2NAT I NBIF
suprahivlil 0! Neyaazy S FftdZunmnd LISY(GNdz  ydz aLINtl U,

MU)—’

alt studiu,incarels | LI A OF G OF ¥ S Niilede &purkrg; fientst NrivkBofyraizi de R S €
d e

AAAAA

-un A

20 RAALRYAOGAt | NBI dAVEN BYONFHEOHLt 6FIRE ALY
I'?2TI8dzf S&adS RS mpn 13 RS FT 20 0Rdzt S8R v ®meydctari MG y N
RS MuHXIp G2y S RS y NYléde dparare[ll oLONRMSdySA (U AR . S 2R 2aNiB-a O
t SYidN¥z I 4SS SadAyYl O2yadzydzZz RS O2YodzadAoAf A F2:

recoltarea culturilor de salcie de ralaS & OdzNII N 6 | | Y-a€lredliza$ siudiildé wpdtelon n mc 0
privind Evaluarea Ciclului de Vié(eng. Life Cycle AssessmebhCA-(Y | YLJ UA ,oad)/SteHa NR
studii seNBF f AT SFT N LISy G NXz Sai A ¥ éupdivie lada RINE NI IRYK OI (& &K
sistemelorprodus UA~ FIF OAf AGSI T N Y NA& daNdotdidB lunor [ sgeatiych prvind lad | N |
O2yRAUA A SCaputdSend., R013)yFretvént, pentru estimarea consumului de combustibil se

dzi At AT SFTI N 2 YSi{i2RN OS LINBadzldzyS dzyLX SNBI 1 L
difereldi N o L3Iy S| Si SHfttad | NBoka RAEISIRHzOMN 2 ND LI2 Ndbdrddmg A R A
AYLE SYSYGFGN 8A ny OF1 df Odzf GdzNAE 2NI RS alf OAS Sy
RS O2YodzaGAGAEf LISYdNHz RAGSNES S OK forayrivofytéphdaede d F Ul
Lz SNBI UA Y2RSftdzZ GNI OG2F NBf 2NRKBz6408z2Nli NS LISy G N
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1.5. Problema de rezolvat

Oy dzZft GAYL LISNA2F RNX Odzf GdzNF &l f OASA Sy SN&adli A OS
posibilitNilide diversificare a culttri2 NJ | ANA O2t S O A Il | EINPZR dz&d2 NA2FNU ORNNGA |
abandona6 O A X ydz ny aeridukoy dahituriNdsiynBRrEprin: utilizagad térenurilor In acest

scop. Cu toate acestea, principalele caraédiiA OA | £ S Odzft (G A @ N NMRid surit tele OA S A
fSALGS RS RAAGNRAROIIMANI Gdef GYANDIRGYSS I O laatBeNaghES g MR N -
LINE LINKE GNN@A | f YNNAYAA NBRdzaS | | OS3iaguslcanduc)2 i Ol
de cele mai multe ori, la apkicNB | dzy' 2 NJ & A & (iGAScardcerizafeldd 8n gead J8ANG dé
mecanizare aspecte ce se pot reflecta negativ in proddcki G | G S Ydzy OA A Zy OB & (i dzZNR
componenta deergonome amuncii.De asemenea (0 dZRAAf S SEA &GSy dS tI yA@St
NJ ie tulproblemele enumeratsuntapg | LIS AYSEAAGSYy (i Sd 5 dzRINNQ@HzZ 2 8 & A §
doar un singur studiu pe probleme gerformk y 0 N 2236IN8- Ki NS f §BR G f gzD NN WA NI
Ay G SoNGY stdiiled | NB G NI (1 Sistbnidor teltrioelcGolli Rz RS YSOF yAT I NB  NB
AT ny LY dzAs &AAA08YSt SA KIS KES OSNI 6 @ NG DS catsah® NNR A
descris anterior, se despry RS 6 A y S0Sak (It dZNNOIRNA AOR BBENTI H o/ZINR S | 1
problemepentru sistemele descrise, dinpudef RS @GSRSNBA | EINRIR didbrdl MaF&ag (5 |
L NR I 0 At AAGAHf (2SNheDiRH@SeNdilizate, nu-a putut acoperi intregud LIS O G NHz 2 LIS N&
al acestora, studiul find N8LJG 1 & ONG NB SEtASAYISS/ (18$ 5SS oI A2 LISWILIZ NI |
recoltarea/ dz G2 4GS | OSadG Sl £ f dzONJ NB INHF BNBOGMTYRISING | & 20 i
I O2LISNANBI GFNRFOATAGNGAA 2LISNFOGA2yFEST &aLISO0GS
LINBOAT Al S@IFfdzZNNAf 2N ny FaGFSt RS 2LISNIGAAO®
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HdmMP { O2 LIzt f dzZONNNIR A

t NAYOALN fdzA a2l It | O0SaidSA NN la peforfadlglel | OS
productive ale operdh A f 2 NJ RS LI F yilI NB 06A RS NBO2ft GF NBe I  Odz
& OdziafaNdzinesetNE & A a G SY St ®naie Paial hedabizag lidpidihaate in Romania,

RI NJ & ANNRy O H NiI-SO GiS NAMN I YilSA RBA @N Sty ISRABYY A dzd / | NI Ol
F2a0 T LI pe Cale adfogt ONdervaledz F2a4G YAOA O0A RAALISNAEIF (S5

LIN} OGAOAA RAY w2YNyAl Odz LINARGANB I OdzZ GdzNT &l f C
tS fNyaN IHE2B0iSESdzySg02 L) & Oldzy R2 a2 IGRSYESABBNINIAA  &F
Odzy 2 éelch grivireH  Odzt G dzZNIF al f OASA I nlgle pea&igeSralerhentatd NS O dzY
W2YNYALF® | 0OSadGd RSYSNER | F2ad I AAyByYQS (n yRSE A WA Ba ||
subiectul abordat. Caracterizarea préath £ 2 NJ O dzNB y (i frin obsefvdh S RMBIEOMINIZ G R A
LINE LINRA S G NR AR yR\tsu 2ONIfA G BN SSONKARS YSY (ST 02 NBMNR OF
LINF OG A GR& /WS S0 GLASA yE Ny 3 N obdedvatein t€dnfs& dddureBayeid® alte

Al @2sudd&Sd @A f dzr & ny O2yaARSNINB 0A LINFOGAOAES R2Od
internalA 2y £ Nd | OSail flideaNifzedS { RISINIG A a8 S ANWRBGNINYA a A &
YSRAdzZ aNdz aLISOATAO RS 2LISNI NBo

2.2. Obiectiveld dzO NN NX A

t SYGiNHz I nyRSLIXAYA FGOGNG &a02LdzZ LINRY OA Lautstadilif OS N.
obiectivele specifice redate in enumerarea de mai jogyeinera] fiecare dintre obiectivele specifice

enumerate a fost sugut deLJdzo f A OF NB d¥ TA OE NI OSOREGNIX2NNX¥N RS R
dzy NBT dzf GF 4G F€ FAOGAY3ISNRA 20ASOGADGdzZ dzi NBaLISOGA Dd

i.) De a descrie practicile opefa2 Y £ S O6A SOKA L) Y 8 yediceSontzfufuit A T I {
NEYNYySaO RS 3SadAz2ylFNB I OdzZ GdzNRAf 2N RS al ¢
internalional, caracterizatde prezdn & G dzZRAAf 2NJ SFS Ol dzr G S LISy i NHz

i) 58 I RSAONRKS N dzfn yREBILE MFyEEDI O3 1GtdZNKE SO IRNEB &1
A LINAYOALIfSES FLIAOFGAA OAkaldz dziAf AT NNR | ¢
SGUAAYGATFAOT

i) De aprezentaD2y OSLIISE S dziAf AT FGS Odz LINAGANB 1 Y?
productive Tncontextul actualRS G NJ yT AGAS RS fl YSG2RStS 0
FdzG2YFGATFNBLF LI NIGAFEN &l dz 020G £ N vde a@2vol®O G NNJF

metode de colectare adatelérA YLIX S & A OF LJ 6 7\ fS &N Fdziz2YFGATS
iv.) DeaevaludJS NJF 2 Nperad & i I2fLOE NI G A A f ® NI RS Ol Iuy’ INISNJB  dzy 2 N.
prin utilizarea unor echipamente cu nivel de integrare gfin2 3 A ON NX R dza LINJ

UA
unor metode specifice Invedera G A YNNRA A AYRAOI G2 NRT 2 NJ LISNF 2 NY

v) DeaevauadA RSEAONAS FIOG2NAA OFNB O0GA2ySIT N Ol
2LISN} GAAES fdzZ GS r]RyS)/aJlP\dERUOdZZ RLZUI‘NHS@VV( AOKS RBOIBY.
YySIAFGAG +E 0Sad2Nr X ny adNNyaN NBfFGAS Odz 21
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CAPITOLULE! ¢OQwL! [ 9 L a9¢hb59

3.1. Localizarea studiilor

3.1.1. Localizared SY SN} t N | addzZRAAf 2NJ

inFiguralda S LINBT AY G0N f20dNAES fdzt (S ny OGdilarkeRipdit NB LI
f 206dLASI NNF T ONNBNI &S FFEN GSNBydz2NAES F3aANRO2f S
fost supuseNB O2 f G NNAA O0A 3 NBdzLPpYid&BSA OB B2 AISO d2fl INBNAE R
plantare.

.. Ucraina
ST

Moldova

Ungaria

Romania
Ucraina

// A
/" Bulgaria N

\/’\/\—\\/

Figural.[ 2 OF f A1 F NBI 3ISySNY}fN | addzRAAt2NI RS GSNBY

{ dzZNE I Y | RIGhagle Bdth (Pod2LJ$ 3 S y RidtMitatem Poian, 2 localitatea Dalnic, 3 localitatea

¢ NNI dzy 3Sy A

Localitatea PoianFigura D F I OS LI NI S RAY 2dzRSlGdzZ /20 ayl & t &

agricole pe care existau sau au fost intemeiate culturi agricole de sal®edpJ G St I 6 2 NN NXA /

C

2 )

FIGN® {GdZRAAES RS GSNBYy ST¥SOGdzr S ny LINBlayYl
Odz LINRGANB I 2LISNIGAAES RS LX Fydl NB SEA SEF
2 LIS NI NIBUAE ARISH NB | dzy 2 NJ F I & OA YoBalitidaPalritfigard 3 sHR At RS RS
aSYSySIFz ny 2dzRSlGdzZ |/ 2 gerdile tdedobdrake@d motodreltd prinlii S O
intermediul unui studiu implementat pri®2 Yo Ay I NBEF GSKYyAOAf 2N GNIF RAGA2
dzy dzi ONRByY2YSGNHz UA | f diyaifdl Or (NGB SFiguiedN NESB3Eey RO dob v
. NX U200 tS NIT H dd Ry Sianddcéiida® deNtdy 8ISy (G NHz 2 LIS NI
plantare.

oPMPHD [20F AT FNBIF adGdzRRAAE2NI RS GSNByYy LISy Nz 2 LIS

Operah Af S RS LI FydlINB Fdz F2ail Y2 yFgir2 Noadelul3,%e mzd LI NJ
judelSt 2NJ . NI 023 0 A -aul selétia 24/ duafes) gpretentdtiie pentruintemeierea

Odzt GdzNAf 2NJ RS &l f GAd3LING st fssiCefedidsite M aeStdlde te@ry (denubnBed i S
continuare,FT1... FT14, in care operdile de plantared dz NBI t AT I i Odz | 2tdafe2 NHz
LX FyGFNB &aAYATINBd ! a0FSt s | NELGETH RN ydEria iday NNJ F
FT14 » OI' NB Fdz dZN¥NNAG &N | O2LISNBE GBINAMNIORSE A G 6 0|
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capacitatea tractoarelor folosit@abelul 9. Plantarea proprid A & N ¥ 8z4 (
in fiecare test efectuat in teren, preferanduS & OKA Yol NBI | OS& G 2 NHalaLJSy G N
variabilitate operh 2 Yy I t N £ yA @St AYRAQGARIitzd FESA ALINS Gixyl S/1diy
AYAGE G RS Ydzy &7 i NINB O dzA § E INS Kip i @i8usi indoinsidérare peré 2 LIS
realizarea etapei de teren cu privire la opéila de plantare au fost seledfadintre cei care au avut
experienN  ny LI Iy NBRTLLNYINOASAA st eéfédtaaieSi Siprafe situate n

I LINE LJA S N Poiarf (Ridéi €Colasrd), iar testeleT13U RT14s-au realizat in parcele situate in

I LINR LJA SN A € RROF tigefd 8.y NI GE-bRB2 § Hz2INJ f dzZf 6N ny &dGdzRAd
(Tabelul 2, iara dzLINJ peSarédu $st intemeiate culturile au fost situate in zone cu teren plan, la

o~ e N~ o

Ff GAGdZRAYA OdzLINAYAS nydGNB pyn UA cwmn Yo
Tabelul2.[ 2 OF £t AT F NBI UA RS&AONARSNBI adzYF NN I O2yRAUGAAC
Testul de teren Abrevierea  Suprafai studiului 51 G NX Tractoarele Coordonatele
(Suprafan, studiului individual testelor de teren utilizate geografice
hectare) individual [ha]
FT1 FT1 1 1,087 26/04/2017 Deutz 6.30 N46noQ r
(1,940) FT1 2 0,853 Valtra N123 E26mMMQ H
FT2 FT2_1 0,106 26/04/2017 N4GennQ s
(0,212) FT2 2 0,106 E26MMQ o
FT3 FT3 1 0,743 26/04/2017 N46noQ ¢
(1,486) FT3 2 0,743 E26MMQ W
FT4 FT4 1 0,533 27/04/2017 Valtra N123 N46no Q
(1,022) FT4 2 0,489 Belarus 4.7L. E26mMMQ W
FT5 FT5 1 0,324 28/04/2017 N46no Q ¢
(0,681) FT5 2 0,357 E26mMnQ n
FT6 FT6_1 0,652 28/04/2017 N4GnHQ
(1,119) FT6 2 0,467 E26mMNnQ o
FT7 FT7_1 0,600 28/04/2017 N4GnHQ T
(1,351) FT7 2 0,751 E26MMQ p
FT8 FT8_1 0,665 28/04/2017 N46no Q -
(1,165) FT8 2 0,500 E26MMQ N
FT9 FT9 1 0,218 29/04/2017 N46no Q ¢
(0,420) FT9 2 0,202 E26MNn Q H
FT10 FT10_1 0,289 29/04/2017 N46no Q +
(0,578) FT10 2 0,289 E26mMnQ n
FT11 FT11_1 1,119 29/04/2017 N46no Q 7
(2,489) FT11_2 1,370 E26mMMQ p
FT12 FT12_1 0,304 29/04/2017 N46no Q 7
(0,457) FT12 2 0,153 E26MHQ n
FT13 FT13_1 0,502 24/03/2017 UTB 450 N45n nQ ¢
(0,923) FT13 2 0,421 E25npQ o
FT14 FT14_1 1,561 24/03/2017 N4A5n nQ s
(2,973) FT14 2 1,412 E235npQ n
TOTAL 28 16,816 - - -
In ambele judée, culturile de salcieS@alix spp.intemeiate in scopul prodiit SA RS 0A 2 YIREBN Oc

pentru a infiina culturi de salcie pe suprafé Y A OA X
construite la nivel localde micii fermieri.

h OF NI OG0 SNA & dzARN T Q2 Kitkg Ny yI
agricol Aceste terenurau fost utilizatd y 1 S NA 2 NJ LISy & NHz Odz GadhiféditeloCtibuNdi 2 F dz

de cereale.
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313[ 20t AT I NBF aiddzRAAE 2NI RS GSNBy LISy idNdz 2LISNI GA

Operdiile dedoborarecumoto-unelte6 R2 6 2 NNNXB I f Nsai flealattireiadda &n8lui 2007 OA S ¢
intr-2  Odzt G dzZNN RA Y Uil Rob® Juted Bdvasna i@ 1).f SAAGINZF chotlondtele

nccnnewmivn Qpopkitddindde 580m adzo F2 NY I | ilRlependente Boditi S RS
10Roian D = NBFf AT FGS | &dzLINT AcdstOtBste Fabelud Fau SOt KrkptdBop,p& Y dzy
f NYIN S@IfdzZ NSI LISNF2NXIYyUIGSA LINRBRdzOGADBS ny |adFs
I O02f SOGNNRA RI (iBofag ™ &S dzii SENEYV (i ORA &SR Mzl A S O L
I dzd 2 YI &N 2INJ ®IdZi LINA A NB | LIS NF 2 NRolaryJisetul deNBpBziti@ G A @ N 3
I F2ad SEGAya 0A LISYGdENdz | &S S$@Ltdd | ydzaidsS 02yl
prezentate n studiul elaborat de Borz et al. (2018). DiF OS&aid GSaid RS GSNBys>x LISy
d02L) O2YLI N GADS ldz F2ad NBUOAYydziS R2FNJ RFGStS Od
Tabelul3.[ 2 0F £t AT I NBI UA R SibrGpekifBeN@stelor deail NN | O2 Yy RA
Denumirea /I N} OGSNA&GAOAE S , RSao Data Coordonatele geografice
testului caresl dz | LJX AOI U4 2LIS NBI f A
testelor de
teren
Poianl OyWNYSI YSRAS | t Nadl NR Aprilie NnccnnQH
{dzLINI FIL GFY mMZIdnn 2017 9 HccMAC
Poian2 OyWNYSI YSRAS | t Nadl NA Marte b ncc nn
{ dzLIN FFOGFY nZHMH 2017 9 HccC M~
Dalnic OYiNYSIF YSRAS | t N&aidl NX Februarie N45°5324",
{dzLIN> FIL GFY wmZIynn 2016 E 25°59'19"

Pentru studiul realizatINR Yy  dzG A f AT | NS  ddd\daitl&dK teren@u fostichlgctatd G A 2 y |
Ny LINRYNGF NI 21 yOdtf dexddzNNn NRESS A W i@MIE N R Sa Ni# dzliimdiniay y - LN
judelul Covasna (45°5324"N, 2%°59"E) FiguraD X & A GdzZk G N f I'm.SQuprafdl fi A NBR2 /& |
a fost de 1,8 ha.

OPH® 554O0NASNBI SOKALI YSyG(St2NI dziAt AT-tndltB ny 2LISN
3.2.1. Descrierea echipamentelor utilizate "\LJISNJ} GAAE S RS LI I yil NB

Infiintarea culturilor de rotéth S a4 OdzNIIN RS al £t OAS a8 LROS SAWBSINB I
din punct de vedere tehnic, diferite niveluri de mecanizaEshipamentele specializateomplet
mecanizate, concepute pentra realiza operéile de plantare, alD2 Y i NA 6 dzZA (i & dzoadl y 0 A
costurilor pentruintemeierea unei culturi de salci¥ NJ a dza 1 & UA )vwDAminSayelc@turdoll =  H 1 1
generate ddnfiinfareaculturilord S R { 2384t idA%un I]MYuaNRIONT & 20 A& ALINERJZNINNI (i NJ
YEOKRYRS € NadkNRARA RS gl fcadzark dpdh NIGWNRTRUNMN Rdza 2t © t |
astfel de echipament, se pot omiktey dzY. X LINB YSNENG HWNR 415 LIFERBSA B2 y i NR 0 c
la scutireadzy” S A dihJbostdrile cu fol RS Y dzy O N & Salixt Maskiagr D2 Il WiBIf &2 Nzt n
(Salix Maskiner, Hedemoray&lia) U Bgedal(Egedal Maskinfabrik A/S, Tgrrilnemarcsunt utilizate

pentru intemeiereaculturilor desalcie derotalh S & OdzNIi ND I N N&z3 épeyelNS G N
cultivarea salciefe.g.Bush et al., 2015).

Pentru culturile infiinate &  dz OS & Sla mpy @A NM B SISIOK A LI Y Sy ,iiShmd®  dzi A €
majoritar,de tipul elor agricole generale, configuratau adaptateentru a realiza opefdle de plantare
(¢FfF 3 A 0.Mcested Bintxompuseaidiatn echipament de plantare caracterizat de un nivel
NBRdz2z RS YSOFYAT I NB 1AtrastBare adhold dé Uiz geéherdBplz eb ad,201016 1 T N o
I OSt ad N (WG2sy FiANENTIdRestHahch A & 53 RNNA Y MY GRIANS ®% a DR A RS KIS
inchidere a rigolelony OF NB &S L¥IQASAHT N ToNA AGTGNNR Riga@ZNB | 6
Dispozitivul de remorcark @ | dtradtordzf RS  dzi A fIA&(AF AidSMENTE Sigidaydcbbbratea
echipamentuluide plantat Figura 3= OF NB S&a (S AQddemm i y & NNJILES K Nodaszy
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efectuarea unor manevie LINE O diite deRANRATSAYYUG NB UIA € NWRlot delidtalre

teren./ Ny R +F 3INBIF Gdf S AKIHS A3izad &y FYEAAGGHENGS 5t FYagyYOS v § dzt d
ny az2f RBJIVEYROGRKRWBNGN EchpamerBuyde Iplanteste IONBI@ER 02 SRp2 dzN
seturiderof§ YSiGl A0S 6 GLNSANI NIEE AT ARSSO liiiBke loi\EPidieitateNaEntrLa2 1 A
inchide rigoleleprin impingerea (i I & I NB | LBNYa&YRiddzONdzAO SO o6 dzii | UAA | dz F2
(Borz et al., 2019). Agregatildz L322 & SRNA OYEDIOKA RGNS &t dz I dzi2 Yl GAT |
odzii I UAf 2NJ RS LI I yidlF dx WAL ABBEBNYG R N | NBNI S NBTF § A TR
manuale.

.60

0.75m,
©
kol

1.50m
®

RS LXFYyGINB dzdiAftATFGN ny w2YNyAL
Ny G NB R2dzN Nitghi tiNkanduiSgebeyicS@istant ny G NB o dzi I 6 A
by

(0p)
C-
S

Figura3® ! f ONG dzA NBI SOKA LI YSy{ddz dzA RS LX |yl
[ S 3 S y-Rattdr, v cuplaj mecanic pentru trak dzy S 6 kobdidreR3 sGdurN@@ntru operatorul manual, 4

-NB I { NinBréacadigéui, SRA A L2 T AGA G RS YI NOIF NB -tambumhétali&de indRiGerelLJt | y G
arigoleideplantare, 7-& I A8 NN tuRdl deddlislocator, 8cadrul metalic al dispozitivului de plantat.
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EchipamentuRS LJX F y il NB | F2ad 02y O0SLJzi LISydGdNuz I NBaLl
dimensiunistandardizatg ~ LINS O dzY fachita inttl8di@SNBE I 6 dzil | U A tA BNIGHWI & D

{OKSYlI FTR2LIF iNa 3% NBOMYY W2RNyLtHF yi I NS SdzNBLISE YN

duble (gemene)laodistdN RS nXtp YI Odode®50m tnklsdids tdanday giahend LI

OA I SRR RISE OANDI nZcn Y ny il RBua@dziok¢UAAr IRSK  LEKAL v
Borz et al., 2019).

Tn fiecared dzLINJnEdrelsdV realizat testeles-au utilizatcateR 2 dzN G N> Ol 2+ NB F ANRA O2 f
a realiza operdile de plantat Tabelul2); pentru aseacoperi variabilitatea poteii I 3 Ny S deltiguN

de tractor, st dz 2 0 & S Nabpafiu tipuki deltr8cioére ce sunt utilizate frecvent pentrutracta
echipamentele de plantatAlegerea tractoarelotuate Tn studius-a bazat pe ponderea de utilizare a
RAFTSNRGSt 2 Nk dispoRilSlitattaaceRtbraNih pefioadk realizare a testelor in teren. Astfel,

pentru testeleFTEFT3(Tabelul2) s-au utilizat un tractoDeutz 6.300dz 2 LJdzi SNB y2 YA Y €
RS O2yaiNHOUAS IhmNMIRY NOdA 2 dAJdzii SH0EKVZEMcAt jhIFiblandaR S
Pentru testeleFT4FT12 tractorul Valtra a fost inlocuit cun tractorBelarus4.7.>.  Odz 2 LJdzi SNB
de60,4 kW, iar h testeleFT13URT14 dz F2ad F2f 2aA (S, dRAmddA § NNIYIR Y SBA (
cuolLJddzi SNB y B3kW I f N RS

OPHPHD 5SHZONASNBI SOKALI YSyiGSt2Naned At ATFGS ny 2L

Dintre &ZONNNA £ S & LISOA F A O%onalal ollkuEldd WeSselciedde ddl S 2 BIONANI NX  d
categorie de operdi, excluzand aici opetile de transport, cuprinde@peraiile de recoltareOperdiile

de recoltareau un aport semnificativ ficostul final de livrare al biomasei provenite din astfel de culturi

6. dzZOKK2t1T oOA +#2f1X HAaMMOUD® Oy w2VYWNBABDING NS RSE dzt f
relativ tarziu, in anii 200@ n ny ¥ 2 R l{died unOrdustfe) gefcdltiod scop experimental. Aceste

Odzft GdzNA 48 FFEN ny LINBLINASGEGSE dzy2NJ FSNYASNRA U
teritorii R S & G dzt S YENR o6¢FHfF3aFLA UA 2Nl I HnmcOd Oy L

operdah Af S RS NBO2f il NB 0R206 2 NNNERunelke dé thdl inbtdchaseND O
RSalGAYlFI(iS GNASNRA A SiNdda ihtra® i S MDD BAINB & 2 NENIRE NI @3 a &
dzy RAALRIAGAS RS KNAic§MBgai kGl F027NY+  dzy dzAi RAAO YSal ¢

Tabelul4. Descrierea motauneltelor luate Tn studiu
{dzNBEFY FRFLIWGFG RdzZLIN Kdzalj @F NY I ®O2YKNR O6HAMPO

Parametu PYAGEGS RS Y Valoare
t N2 RdZONG2NI 6A Y: - Husgvarna 545RX
CapacitateOA £ A Yy RNA ON cm3 457
Putere motor cp 29
Puteremotor kw 2,1
Capacitate rezervor | 0,9
Turdie mers n gol rpm 2.700
Turah S Yl EA YN rpm 12,500
Consum combustibil g/kWh 470
Greutate kg 8,7

Tip motor: 2 timpi
Tip alimentare:amesteccarburantd  YSaGS0O O2YodzaliAoAif RS 6Syl AyN
/ I LING  Rdsc dGrébkn&dldnyidia

a2i202FaStS dziAfATIIGS ny LINY OGAOF NRYNySIHaONI A
(Tabelul4) sunt deO 2 y & i@ Nusz@arnamodelul 545 RX (Husgvarna AB, Stockholm, Suedia). Acestea
dz 2 YIFIaN RS yIrt {32 a&adzyd LIdzNI IRGySS NBS Udkii AH diyf G- (2N
I 2dzii 2 Ndz | R2dzN YNy SNB RSy ILINS yURAS NB2 MLy 1 Gl RaSdzyti
motorului.
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odo®d® hNABFYATFNBF YdzyOAA ny 2LSNdelleA At S RS LI I yil N
odPodmMd hNEBIYAT FNBF Ydzy OAA ny 2LISNIGAAES RS LY Iy

Intemeierea unei culturi de rota da0dzNIN RSLIAYRSZI ny lilsridéypantaveN@ dzNN >
OF 1 dztf LI I yiGNNRAR DSNIRDI LIEE Yy GINKNEF T 2348 NHZNYNNBUGS F
aztz

odziF UAf 2NJ ny LISy GNdz I ONBUGS UlFryasStsS RS RSI
vegetadh S o0 ¢A f L ANKAZ Unnmcod {2fdAf ny OFNB &8 NBFf AT
AFNJ RIFON GSNBydzA FfSa | F2ad dzZiAtATFG FydSNR2N

S
resturilor vegetale de pe suprafa RS Odzft (0 dzZNN ¢ 20@NBifea s6lald i ménientdl f &
LI | ySIa&NINR ARS24S0A G RS A YL] NI Heel{AbEhamsbrieyaR, 20G. SSA G|

Operdah Af S LINBYSNENG2I NB LX FyGNNRA O2yadldz ny LINB3II
I & O F S i necesadziulfost realigh LINAY Fl a2y NBF dzy2NJ ay2LIA RS f
UA m=Zn YAYOSI HdeINREAYF GAY pn RS € NadGFENR o6¢k 3k A
ON 6 dzii I UA A atatdh tererf dindeNskapse dedh 12 y ST N Odz | 2dzii 2 NHzE  dzy dzA
UA ny RSLRIAGSE dzy RS LI+ G Gk ZFyAl Ndi A/ YR (& Slzy NBFFSENRN &S
AYLRNIFYy (G fdzONHz RS dzNYNNARG Sads agardByaNBESEIS I @
necesarului de rezerve biologice, de nutlier> LISy (G Ndz | & RST @2t dF NNRNC
O¢kEFaAFA UA . 2NI X HamcOd® Oy MY 2IRNI2DNEIG dd cngidlr f 8¢ S A
RAIFYSGNYzE | OSai2NF OVNbARSOodz6t RN FEASIROEZMHAMOUVZ R
ny LN} OG4AOF NRYNySFAaON o6¢tfF3IFA UA . 2Nl X HAamMcOO®
Oy @SRSNEBI 2 NHI y AliloN deRplantate RO IpiinSecohomigiredSSpalizE dzA 0 A L
FILOAEAGHNBI FEST10fdsiTNINIROAS  &nyy2 LA Y2 QW (Rdzf T I 4 @eyolbioRiA A = &
Odz YIFGSNRI S Stilza i< 06t HatSlyTibgad Kb tmadesdii@liti dé daron

sau material plasticRigura 4 = O NB ubieBor rhuRc#oNB OB N S E S O didé Man@ale)8eNJ

LX FydrFrNB o¢lkfF3aFrA UA .2NI S HAamMcOO®

tfFydrNBF STFSOGAONIT ABAE QX Od 2 U3 A ¥ RERIBOHHDT MKES HRI2 B dzividH
suntpoziionah LIS & Ol dzy St S Odz Ol NB pléndati EchipalNged & iy dzi N © & 2 INDY
RS Ydzy ONUO LISY G Nz LI FyaGFNBIF dzydzAi &aSié RS NNYyRdzZNA 3
plantatori). In terend 2 6 & SNIAIdALIX ON Sy G | NIA  SGBK ALIZSPAmuAEEdrideEdzy” GiN
oIlRS | LI FYyAFABDRI BANeNNBNEY20B8NE I 31 A UA . 2NJ = wyJ

- U)’gx

= JuPy . e Z e
Figurad.5 S& ONA SNB | &y 2 LWyTd2yNI KRASIZNIAN 20 NS oovdziil - SN | dzii A ENARTALGTR NJ
[ S 3 S ¥R Nrdrea snopilor cu materighe-d NRA G2 NJ £ | 2 disprbzitivioéntrufikakeg shoplaBiNY M
GA YLz F4a3y22yLBANARRS (el 235 iy KNHZF 2INB & N. 6 deiNB3 A (i butbdisiSg) Rincidi ar
carton pentru plantare.

NEFI SOKAL
S N&T dzvN
@2NLIS NGy LIN
y @ugilsllJ2 NI N
F ol GSNX

Planificarea operdilor de plantNS 02 y & A2 ynfyNBRA NBAO | £ Ay A S
FNOAAE S RS2l LiIaNAdeHeSuidA Eigura ® =~ f RY NIl § 0S5
deoareceLl2 i & N I B ANNy SSLANBAAANI ddk( Sikor dé pavitAEN A NSy &
I Qidzy A OS GAT SIWAR InNFA DEEH NBIS QINKAIEBN G S n
O2NBOGAGS OS &S AYLMzy tF O2yadGlkalrNBF RS

S
a
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serealizegh N f | dzy dz SRAELYNEINBSSUP | OI5 BB £ & S ¢t SE RBdzLJK | 3@ NS @
264SNDIG ON T2yF ny ONNBAS2NE & BRENDSKKA DR Bdi
LINE RdzOS UA I LINR @A 1 HoRay, teNBB | YOzyzOa dzgd NX A O% 2 AzANNIINRE & O
O2yiNROGdzA S f | NI Ny 229 WK (h [dANBL moRESKLT drdgam MijreQadal de plantare
F2dzy 38 fBIdLBEAFDRRERS SaGS ad2OF dF Yy dz SINBIN 18Rt W iR K N2
A YLz RSaT N RENN NW AdAAIAL ISDINEH M AVIKRXWA RISI oRIAIA Webtd G A I
YySOSarNI®tSIFONABASNLIE I yAFAOLIGS GSydo /FyaAadrds
intrare N4 dzLING RISG LI | yGF G GNBo6dzA S aN | 02 LISNB SO SladziNaxt
2 OdzNBE N OmtwreJ SGN Rdza

Operdiile de plantare proprid A & N LINB & dzLJdzy' LJI NJX didBEpariidbunor @rdyiahd y dzN
YSLINBONT dzi Su | ihdzp2 RSo SYINRE®NzI AADPBNuZup YO | 0OS&GS
cursedus) YU 2NB S AYUGSNOFEFGS Odz YI'YSONB RS nyid2lF NOSNEB
ny GadzLifd@plaidtat sunt situate la cagetf S 2 LJdza S ei Hefpldntaf figLoNg |aF caréd, in

Y2R 20AUydaAiE RABARYN 0AKIS LISy i NHz I SF¥FSOGdz YIySg
OYGNNI ASNARES OS [LIN ny l@A\INﬂ_.ENJnﬁSparltét\ﬁllnmﬁtégthSaTNL
evenimentelor neINS GNT dzi S® 5Ay | OSIFadN OF uSEIEIJmLIsa‘BeIor'-FdeO LJ- 1
NET ARdzdzZNAtE S RS yI GdzZNN F INAO2t Nz OStS RFG200 G§S
NYGNNI ASNAT 8z/G& NAS LIS vi F 8la M 1Ot S/OW ZNB [ £ A0F S JS{HISNISI |
2 RAKY N aifizioiggg©dca A (i N

interenst 20aSNBIFGx OF Tsyzvsy EISYSNJuﬂeZdepiDaNtardsﬂ)rSauS
OF N} OGSNATFGS RS RdzN» S RS RSadf'Ib\Imneteﬂeal‘diﬂ_Jl\ﬁlk@SMZU Ad
FAON RdzZN} S T2 NIAS yil doyN3 @ IS{OARFSYOIN  SIOKMILUR trastef (i dzf dzA
agricoldeuzgener@ a4 S RSFgddNRA a N ny

Capiit de culturd J-------g--p==-mo oo Capat de cultura
BN B R S
Rand dublu <:'7 o __'.: 777777 o%m {3

- - Punctde |-------"""""""--------ommmmmm oo

-- fesire }--------------- = - -

Figura5. Schema opetd 2 y& FINOA FAON SOKALJI YSyiddzt dzi RS LJX F y il N
[ S 3 S y-RrAckor, 2+ echipament de plantare, 3Y I NOI 2 RS RSt A YA MétadBdel T N¢
deplasare estanisuveitl Papescul984).

/' FGFNBZ dzy OAOf dz RS Y dzyfOuebuiRaSN L& Myl (Nayfrditeyd NESA T
& dzLIN RSO LI FyalF G &M amNtzl yqlylr NBY LLINPSLINRYdz 2 6 A SOG £ Y
RSEAONRLIGAG | NI FA-dF2 DA 02 dF REA § dAJOIN yhi abaidatieptyeiddd | OS

teren la nivel de ciclu® Y dzy ONX OA A dzy ¥R O&y 84 SYKENSE OdA | dzy dz
dzy £t20 RS Y@PORS KX SORyRdzF G NBF ON Fdz YI A | LINNHzi
Fo2NRFENB | FNAG oRIKE QAT A B (RN RIS yatoad @ EASIEI nive | fedtelr

de teren luate in considerare, variabilitate care a facifta2 RSt | NS R { SineiiNihony @S|
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iy RAOAA FONG Odz LINRi@radidbve inlfundd deMaumilparamettidspaiFopaNdat v {
o} o)

A dz LINA GANE R$ Crpigodrdig2Rya Rt (NND
3dodHd® hNBFYATFNBF YdzyOAA -upefte 2 LISNI GAAES RS R202N
5AY LISNAELBAQYArONZI2 IPYNI dzONNNAf S RS NRiGeRef digariz®ead R2 0 :

munciise- f Ay OIF LI ORIG I G ST G S K yldconsiiile 2 LISONS alimpany ddiy@itadeS U A
a8 NB OQatimélSrefdridlua S € I RAYSH aNUA S { & dzy & dréstimbii®aderereR 2 6 2 NI
ny OSSI OS likdeheddhdidiaSalcilddmatmelte, fod RS Ydzy ON F F2ad N
ONGNBE 2 SOKALIN RS YdzyON |t ONG dzA G N Riile/de ®ibrare audzy OA G
moto-dzy’ S £ G  UA (ihered échhipameNtlii n nypil Mncii, iar cel-diedoilea, in timpul
NBO2f (i NNR Al deta pledire#(i2 yi G NRIoyzz f £ NAGF NAA  &dzLJdz6 A R2
(Figurile 60 A).

Diredionard: f N & (i I NJ& & ealiate$ ajubotulfw@M So MG 02 vy T Sibtédey? vl Nia (nlyNJd
st OAS RS&aGdzZ pedru & peyfrite impkimakRSdirekEBa RS ONRSNBianyl Ay
GNASGdzZNAA RS RSaLINAY RS NBeh comdtai2yt Sif NS 1S & (R84 (I | RNALOG2 ND
Odzt G dzNN  dz(i ANEBA-TEFAGN GO ALINR Y | @1 yal NBI SOKALISA RS Yd

R2dzNO® t Sy (i Ntz | RSERHMAS REA WidizOa & 2 INS & 2 ady Az INE-d© (i @ NDINS
Y dzy” GFNjurilé 60 X), caz incar&dB O2f (G NBI a8 NBIFf AT SIT N Gde | A 3
ASOdzNR GFGS + YdzyOAA 6¢tHE 1 3AFA 6A . 2NI X uwnamcT ¢t

J

|

‘ " ]|’ J
;']ir "M I

|

o \
» e )
# >

Figura6. Organizarea operdilordeR2 6 2 NNNB I f Nadl-dkle2NJ RS al f OAS Odz Y2i
[ SISy RIStant m RS aSOdzNA Gl GS RAYGNB R2dz2N SOKALIS RE1oNBO2f
nyiNYS RS f fodndlk 810 RS H Y-dagetatdrsmotodzy S I f -ioNeTatornmanual, 5 6 Npentru

diredionare, 6-f N & G I Npril#Bo®r2pke tamduri succesive; 7 N& G I NRA & dzLddatdide pagc@r<2d8N NK A 3
ONGNB 2 SOKA-ANSYIRF LE NONBNES NS> OP G NBE 2 SOKALIN fF 2 GNBO!
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Figura7. Schenaoperah 2 y I f N LISy i Nz R2 0 2 NNNHRiheltef NA G NAf 2NJ RS &l t OA
[ SISYy-BOKAMIN RSENNERE@NIE RS Odz ( dzNI6 JUI-SNINENEI NI e SENE S NINZ
a pasajului de trecere, 40 I LIN  dzf O dif NildzNZA & SNIKYNSHIERNBR S O dzE fGNIZNGNE NERS N ONXC
prin treceri pe randuri succesive.

by F@Eydlre It FO0Sad2N) dzyStiaS SadS OStlF ON A&
experient LINJ OG A OA A NaBuh fBestBr ofeld LA dzELI2ONISS rffyA @ SOS &l NN
transversale, creandee astfel spéi pe unde se poate traversa cultura duutrparte in alta, cu
echipamentul de recoltare, aspect ce contribuie la scurtarea distande parcurs. Din préicA ON> | NBJ
ON | 084dGS RS3AF2NNR NBIFfATIFGS GNIyagdSNERFE ny Odz (
trebuie asigurat necesarul de combustibil pentru o digdin RS NB O2f G i R {iein LINE O
care apar intarzieridg I G dAAKY A ON ny O NdYWLIZY ddfF O AdaNSANJI niyNBD dktiSS & N
aaducecarburaih &l dz LIAS&aS RS &aO0OKA Yo R SiilefdédobOraré 38 potalizé I NI |
LIS luig (Walagai et al., 2017%r avansufF 2 N¥ibkaitla formadh A £ 2 NJ RS Ydzy ON aS NBI
(Figura 73, de la exteriorul spre interiorul culturii, contiS OS SaiS AYLHzZAN RS y¢
f NAGEFENRE 2N nyaLINB SEGSNRA 2N LIS yBorNatal.}2018)S T OAt AG I

¢ NrgaSropriul A saéxecuatLINA Y A YLINR Y I NBI  dzy 2 My SK diGMNIR A& LINS
SEGSNA2NHzE Odzf GdzNAAZ OFNFOGSNATFGS RS | O0%dE SNI NF
fost apropiateRS f Na il NAA RSSBRRIZNNN®R G5 8BA 2 RA S AdlldB deNB £ I
R202NNNB I f NadFNRAREf 2N aS NBI fligduslte échipaeite thecahizaieS I N
utilizate Tn operdile de recoltare (Borz et al., 2018). Pauzele de realimentarerbwem® 6 A ( dzo NA T
LI dzl St S RS nyft20dzANB || RAALRTAGA DS & pirsdRdesait NA S NS
realizatt I OF LINGdzZf RS dzy RS | dz nyOSLIzi f dzZONNNAE SS | O2¢
intrelineri SOKA LI YSy lGidzt dzA € ny OSLlzidih 2V AE BAURS 2 Midzy ONiE
operai A A (i NB ofdzireBlabi, Nrifi ReRnicilé consacrate, deoarece pauzele tehnice, dideade

LI NDdzNB LISy G NHz NB A y (i NI NXeh sum giari icahslimatodry’ de 8mpyTlaghi®t £ A 1
al., 2017 Borz et al., 2019

Subraportoperdh 2 Y I £ T dzy @&©du@ihdd IR a dzidzy ®N R20 2 NNNBF £ Nadl N
RSLI I & NBF SOKALISA LISy i NHz I A yrilishdin culSaruldds trayegsalz. NNy F
Dinacestpunctdevedsrs | 6 2 NRIF NB I NRAS§A { 3zORdzINBN - de@ydchtiiniked dzf  NJ
efectelor unor variabile opetsonale asupra performaei productive, caz in careassimplementat un test

deteen (Dalnig f I YA @St RS OAOf dz RS Y dzy Gdiespentruf nddel@BaNHzA |
LIS NF 2NA | NP R dzQdoilead®hd, & A R 2\ G 9 A 3INaAANBI dzy 2N YSiG2R
Fdzi2YFGATFNB NRARRAOI G tndfONI2NBSO (ia ANBH y HRESA-d Retuits SOSEAG 2nN,
FyFrEAT N | O2yadzydz dzai RS AlyAORLAza AL D yIALD SRS NRSD I B3 Ry
productive specifice testeldPoian 16 Roian 2 In ambeletipuri de teste realizate frieren, muncitorii

AY
R
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care st dz f dzI ( -ap¥xprimatdmdidumeifocit de a participay a G dzRAdz 6A | dz @
Adzo Al yiArA NRY yR2ABMINND | f-UdetéiDifranb e B R§ G NBt OF6 50
de teste au constaR A Yy Yy dzY N NIRIS RAWRINNINBNIOI NB | dz 2LISNF G 0O A
studiile de teren efectuateAstfel, testele Poian 10 Roian 2au fost caracterizate de monitorizaréa

teren aunei singure echipe, in timp ce teslnica constat iy 2 y A (i 2 NA T | NBde alopefag dzN S

ny FOStFoA GAYLI LIS &dzLINI FF Ol fdzF N ny &ddzRA dzo

odnd 9OKALI YSYy(iS oA 2 NB-Hopokdrel NS Ydzy OAA ny 2LISNI

oPndmM® ! ALISOGS ISYSNI S Odz LINKAGANB fpostdobottker LI Y Sy (
t NI OGAOF RAY w2YNyAIl -dobdraréINA GANB £ 2LISNIGAAES LR
Culturlederotéh S & OdzNIIN RS &l f OAS adzyid OIF LI o6AfS aN LINER
02y S YI ( $élFecand geia® (Willebrand et al., 1993). Acdist 6 A 2 Y aN f SYy 2 &N
cu diverse tipuri de echipamentearacterizate degrade de mecanizare specifige I G F NB X y dzY'|
ddz00SaAdzySI 2LISNI GAAf 2N & L8 MNeTahi® al Ri8lteidBIQiRj0IU || NB R
folosit, § S TFTAAYR NBRdzaS OF ydzYNNJ ny OFT dzZ& dzy2 N SOK
2 LIS NJoG OEMABNIN YI UAYA OF LI oAt S &N éhg oukahdsBre; shat G | N .
harvesteh = St S TFAAYR dzii Af AT dielisnt desiiniypéntru a@ithly de indindrie i I N A
S 02t A.@doddlidarea malurilor, barajeloretc) 2 (i 2 R G NZ SESud@QINLIUAA tyE U M A
aN G2 0SS f Naidl2NKaA yRBdzNaNg f SIigiEsass ltEmgohiN harvestersforage
harvestery. De asemenea, Toperah At S RS NBO2f GF NB &dzyid dziAf Al
NEO2t GFNBF UA G2 0ONBUWR2 it NFaAG | NG RING R St Fa FLONOWESY. RS
mower-chipper3. Un alt tip deechipament cuplat la priza de putei tractorului este un utilaj careaie

f NadGFNAA UA nA dgg20W Sanldgitbedialeh B ®gz0 dZNFNY NS O2 f G NNA A
utilaje din categoriile descrige G SNBy dzf NNYNy S-2f Ad ¥ NEzZNNS ANEROAENB S A
nu ajung la seki sunt purtai, tocdi sau pachetiza

Oy O2YLJI NI} (ABZG IRRIOE2NNINEBS a-urel@drSa ®8z | 22820 2 NIfaN @ ézi
necesare, ffundlie de scopul pentrucard S NB O2f G4 SI T N Odz. belaXdmpl§ H @R & | f
f NadlF NAA R®Esuni foloslDih Somenibpiezumiconsolidarea malurijooperaiile  RA G A 2 y I
ySOSal NBOS ABNINAANG NBE 0 6y BafmaiA NS LaNS | BS/RIS NifS  Rd3i A3
GF NRE 2 NJ n yhutatedabdstbrEnopihIg | G & v RS LIS 4108 64 dzANINF + 0 - )
B a8 NBIEATSITN FFraoOAayStSo

b
L

- =

O™
Z

odndHd [ 20Ff AT I NBI &0GdzRA dzf dzA ZA AS OnKyA L2 LYSSNA-GGSA AltSS (R i

5 dzLJN (#ld.d8 Nidborare, realizate cu ajutorulmetizy St G St 2 NJ LJdzNIi F § S (RS Y dzy C
solalz F2a0 3INMZWF O Az rfy2 akiy KENE delaf LI2ANIONE dzy G2 ONG2NJ RS
priza de putere a unufactor agricol de uz generafFigura® ® ¢ 2 OF NB I { SNaxdalizatde f 2 NJ R
adzLINF FF Gl RS GSNBY adAdirEmd> 2 AISNI 8§ & A OaddieRiBenWB OR & dzN
specializatel G I 6 F G S f Remardid specidlizadBpentru transportul biomagedzo  Fo& N N

G§2O0NGdZNN | dz F2adG RS (ALMz OSt 2N SOKALI S Odz LR RS
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Figura8. TOON G 2 NHzt Y2 y @i | i ny GAYLdZ ad

Tabelul5.5 SAONA SNBEI GSKYAON | G2O0ONG2NHzZ dzA € dzZt & ny &ddzRAdz
Adaptat din sursa: www.daviesimplementsltd.co.up-content/uploads/2015/05/ Farmiorestwoodchippers
brochure.pdf (2019)

Parametu 'YAGLEGS RS Valoare
t N2PRdzZONG2NJ 64 Y2RS - FARMI Forest 260 HEFL
Capacitate m3/h 1040
Orificiul de alimentare mm 260x 320
t dzi SNBI NBO2 Yl yRIE kW 90-125
b dzY N NHzik GRSS RéBdz it NA St 0 dzO N 2(3)
O yliféa sistemului de evacuare m 30
Distanl Yl EAYN RS SglI m 6,6

FGFOF NBF "RSpunitel Ol 2 NY
Echipat opional cu sistemul electric de control FARMI W150

Transportul tociturii rezultate si
descaracarea acesteia intr-un depozit
cu ajutorul a doud remordi spedializate

cuplate la tractoare agricole; echipa este
formata dintr-un e fiecare tractor

LEGENDA:
@ Descrierea operationala
@ Recoltarea cu moto-unelte
(@) Lastarii doborati
@ Manipularea manuala a
|astarilor si tocarea acestora,
folosind un tocator de mici

dimensiuni atasat la priza de
putere a tractorului

Figura9. Organizarea muncliJS y i NHA R{LE NB S Y I y A Lddzf | NB NB | fNad
[ S3ISy-RN XU20 (i dzNdperahSyyI NIN NOA S OKINPIOSKSRE St az@NME Al S LISy ( N
3-t NaAGENRA RE BBt GNEBIREINE NNFK YiINS L2 INK I i 2 OBzl 2 NBUA Yh y o
G20 NBF f Nadl NRAE 2N
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Oy Y2YSyildz ny OFNB NBYZ2NDIF GFEsFdN 1 dzy (NI OG2
sl dzNOI G ny NBY2NON UA (Rigury &P Sl NG OGN (indyNd N NdDdz NS |
GNJ OG 2 NHzAE O A NBY2NGALIZANWG did | dzi2N0 NG dzNSRB | tOWNITGING  (dNd R S|
dzy Ff G GNF Ol 2N DA JSoME NIHNeIReEbREsel ¢ ny &t

4

Studiul privind productivitatea opetélor postR2 6 2 NNNBE X NBLINBT Sy idl S RS G
salcie Inil 2 ON (i dzNN -4 cedlizaviht® N OXzf & dzZf8NS RO dIMEINI RS al f OA S |
f 2 Olii Pdiad, Nidéul Covasna (46° 04'20.2"-126° 11' 04.2"E),unde F2aid f dzr N ny ai«

6-7 muncitori Figura 9. Echipa de muncitori ce | gdzi Ol & NDA YN ﬁzé Y dzy ON
t NalacFRSIRAAF £t OAS LINFR AT 262 GRE2 NIN RAY NS deyomijJm
FaG¥St RS 2LISNIUGAA nylAy:dS RS AVYLI svsym&o&usa:)\ 3 & iR
INHzLI NBF € NaGFNRAE 2N 3A RSLI I & NESH f WH yFdzl {L0E & deLONS &
au avuto f N (0 deYn@xim 15 nU AlungimeRS LINY N fHO2MdSNR YR | A FS¢ 5
f NGO A Y SVradduriQemed®RS O dsf ddLIBNIS LIdzA T F NBF 2 1LISNI GAAf 2NJ RS

N
Q

M oA 2 N 4 “ ~

ntr-2 | &ad¥FSt RSO N @z NBZF | G NE2a&d YdzZide NI LJEBZYBEIszYE RQRQSE
muncii care g LINAGNF G LINYN f I F G Ay 3 SatlJnbmerd inldhte) texbtatzh & dzL
LINBONT dzi Odz G2O0NdG2NJ I F2a0 nyd2NAR 6A | LINGNHzya L

I A x> oA M

LINA Y I & [éliléibl)\fﬁ]\)édﬂﬂzéfx u;ﬂa@tﬂdﬁ@akuprlafﬂlzZ?EﬁuSRS BB 2 NJ 2 L
manipulaS 6 A (2 Ol NB @ hNJ’\SYul 0AQs RP\)\YISdfa??\Zda;fui\deN\NYKSLﬁQM?\N
RAFYSGUNUHz €1 yA@StdzZ GNASGAINARAYRES R2RZENONESININSE E

(2 ONG2 Nz dzA dzl § Tapeful5a G dzRA dz $343S8 NBRFGN ny

odndod hNAFYAT I NBIF YdzyOAA o6A dzy St 4GS F2f2aAGS ny
Culturile de salcie conduse Tn r(i’taé a O dzNIi N & dzy G Golzél, héntkulplodu&aXie magerieY 2 R

LINAYN ySO0Sal NN &S0O0G2NHzZ dzi Sy SNBSH A ORS¢ @ NHzo ¥E (1 S
LINE GSYAGN RAY | & i-F&dpeBef spediitelingadfielecoloyid® fcur aNfiytRbilizarea
taluzuA £ 2NE I Y dzNAt 2NJ RS | LIS & Aa, 2017)0 PeNdu @riele 8iie RS L
aplicdiile merih 2 y' I (1§ S ATZNIWISNESHARBUNT ¢ 8 DA NBH RS al ¢t OAS tF ¢
Romania, astfel de fascine sunt produse, in nfgjorl 4 ST Y ydz2d s 68hinf @A ablaSN
dzii A t ArdalizarddR 8] yF I 2 OA Y S § i (pricipalBelINGES NGy Uil FNBNA RS &t f OA S«
salcie provin din culturile de rofe S & OdzNJi N R SLI-ANJD d2MESS  @ekibbbghiie) AR @A A

cu ajutorul moteuneltelor purtate de muncitoriigura 10b,k 5 dzLo]SEraﬁiIe dedoboraree £ N& G I NR A
gupah  YFydzh £ RS Y dzy O 2 INBuyy AUAL 3 (k) dRiNEAY 23yl RENTIHA 2 v F
£ 8YysS dzyRS adzyd F UST | dipbile@® BINNY v dz6 NNA DB WBEhy RS A & |
2017). Dimensiunilé N & G | NN fpehthdF @zl + NB I faktinelof & AvuthBuhgime medie de
crcaoy n OY UAdz dyyS RRAAdE VES (G NY &inge@&nizf ole N X $ AdeBM)U AR S K S
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Figural0. Structuraoperd A 2 y I £ N & LIS OA T fasdiNelod® Sa0Giel NK A UA £ S 3 NNR A

[ SASE-RBI £ AT FNBF Tl &aOA yRSt 20\ (RERY aSBONEFdbiioNdeal RIG (&2 NROR S RS
moto-unelte, O 2 LISNI 0A S dIMRIWHANH MNZ | NBAZ SOKALISES &ALISOATAOS
FILaOAYySt2NE AyOfdAA g BRNEE] A S RBcin@lef EniljIndd BeNBBgott AT I G S 6

Studiulcu privire lgproductivitatea operdilor postdoborare reprezentate de operidile de confedonare

YIydzZl £ N | -afréatizéd y2S {CodXDil dARIS RO JNE NI RS &+ € OASG | F& I
Poian, judéul Covasna (46° 04'20.2"-126° 11' 04.2"B) NB LINBT Sy i Ny R 2 LJ2 Ndi A dzy S

'dz NBFEATFG O0A 20 aShelfdptiposibilitated déSaNlexibiiza furBizar@eSdivers2l@ I NS

LINP RdzASZ I ONYyR f DASET NaO&t RENRYSIRBGAI OKALF NI RS a
deunded dz NBO2f GG f NaA&dGFNA RS altOAS FGNG LISydNHz L
Fdzy OiAS RS OSNBNBI RS Y2 YSysialuSigstudiir S \SOK A LN 1RSI (pN @
(Figura 10y dintrecare 4- dz RS&FNOS dzNF X LINBR2YAYI yiX al NOAYA R
I O0S&ai2Nr> ny GAYLI OS dzy YdzyOAG2NI I NBFEATFG F
Pentru realizarea fascinelpechipR'S Y dzy OA G2 NA | dzi A fLINRILIA | RiZdzN | O 2LIN
circa 1.5 m una de alt® astfel de pozbnare asupdih f 2 NJ RS fo dxiaNibble Apsoiinthtiz/SIw

intre capetele exterioare ale acestqféigura 109, distaniNcareNB LINST Ay G N UA f dzy A3A Y S|
NEBFEEtATIFGS OEFAh@T ADPUGEF AGBY St S | dz T2 4 (erab @&ihateS Odz

dzi A f AT NNAA ®nFdz2¥ISRA SAENB RS T 4 OA y S tcBrindlBBtiedzt2@ dmii S | dz
lungimea decircap Y YUAZONEzZLINA Y &N ny (i NB Hp e&féctuamaest §tuklit, I NI Y S
observai 2 & A Yy dzNN S Cerakdalidaf R BIS Y BzglzOR (i
S

G B NE § d7ids thdciderde dzy v
salcieOy NBFfAGFGSY 2LISNFYGAAES R F2NXYIFNB UA fS3INB
5dzLIN F Ay | f (ot thth@B 1 21y NG ARGBA (yNdzy ON R I N & N &ldge 836D tost Bt R dz
adunaio A  ifir8a3ding, iar fascinele au fostrandulorF 8 ST F S ny 3ANNY-Skat SOK]
NnYLNBdzy N Odz a il yoR &NINika2SizL Nilz@8itlr a goitinivd activitatea. Pe
YNaNzNOS Ydzy OF +  NOX y& G AP 38SS tARIB INF TR GeA F 8 4 8B hh gzONND |
ny ONNIDN (Fghch NRInAZYT OF A2y S dzZNY¥NYy R | FA (N2 W& N2 N A
RS nyONNDI NFu foskexduse dib Siudiy. & LI2 NJi
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Tabelul6 RSEAONAS (A LINAES RS &GdzRAA NBIFEATFGS LISy N
LX FydlrNB 6A NBO2fGFNB 6R202NNNBxX (20FNB o6A YI ydzF
ONIARNE £ SET GSKYAOA GNFRAGAZ2YIES O2YO0AYylFdS Odz GSK)

0A LINBf dzONI NB | R { Stakeinsptodiedzudiile dh vixat caléstaredNIB date yaieN 1 y
LGS FA AyLBNF2NK |y SRy LINRIRIAZOG A @S | 2LISNI GAAf 21
oy OF 1T dzf 2 LIS NI-ide A@ 2W3 ARSI LI i Sy NGBSt S& Dt { Odz OS¢t S
LISYGNHz I a$S 02f SOGlF RFGS Odz LINAGANS I O2yadzydz

dzy 2 NJ AYRAOF G2 NRA | A LJSNJ?ZNJ{IVGS)\ LIN2 RdzOGA @S O6AZ N
dzy 2 NJ LI NI YSGNRA 2LISNI GA2Y Lt A O -ulkffe, au tésttmai 2nuliS thpiirili A A £ 2
de studii pentru a cuantifica consumRIS G A YLIZ LINR RdzOUG A | NBIFtAT I GN 6;’
LINE RdzZOGA OGN LINAY GSKyAOA &ALISOAFAOS® tFNLS RAYGN
Fdzd 2YFGATFNB F FOGABAGNOAT 2NI RS 02t SOGINB I RIS
t Sy i NHz 2 LIS NI -duiRAf f25 ARIS GISKGIMANBL a2 RSNY S LISy dasifita | S a
ny OFGdS32NAA &aLISOAFTAOST OIF 2 LINBYAAN LISyidNdz SEi
AYLX SYSyidl NBIF RS aiGddzRAA OS QAT SIS OSdaziha¥ONBL | NBE

LINAT I RS LziSNB | GNI OlG2FNBt 2N Oy dzf GAYdzAZ OFT X
salcie,d dz AYLX SYSy Gl d &0GddzRAA &adz F2N¥YN I“QS ZééSNJZI-f])\
productivitatea muncii. St £ S& | OSFadN | 02NRFNBE RFG2NAGN FI LI

F2a0 O02YLHzAS RAY YIA YdAf GA YdzyOAG2NRAZ FAAYR YySTF!
LYRAFSNBYUG RS GSKyAOlF o6A REIMAy&RKNNI2ZZSYyORt S @@\ZLJE‘;y
d0dzZRAAE 2N OS dzN¥NNBAO SadAYlFINBIF LISNF2N¥VIFYOGSA LN

clasificarea structurii timpului consumat in anumite categorii specifice.

Tabelul6. Tipuride studii implementate in teren

Tipul de I 2 NRI | Abrevierea Scopul studiului
operalie tehnicile studiului
utilizate (testului)
Plantare GPS + FT1_16 RT1_2 Evaluarea consumului de timp
tradiional+ LINY WT18 H 9 @I f dzf NB I GilkdN®RIR dzOG A @A (i N
inregistrare O0RT14 2 Modelarea performatei productive in funie de
video variabilele operéonale
Doborare GPS + Dalnic Evaluarea consumului de timp
traditional 9 @I f dzi NB I JildN®iR dzOG A @A G N
Modelareaconsumului de timpn fundie de
variabilele operéonale
GPS + Poian 1 Evaluarea consumului de timp
accelerometre [ fFaAFAOINBI ldzi2YIlFGN |
categorii
GPS + Poian 2 Evaluarea consumului de timp
accelerometre [ £ F&AFAOFNBF Fdzi2YFGN |
categorii
Tocare GPS + Poian Evaluarea consumului de timp
accelerometre [ fFaAFAOINBI ldzi2YIlFGN |
categorii
Manufacturare  Tradlional + Poian Evaluarea consumului de timp
de fascine video 9@ f dzF NB I GilkdN®RIiR dzOG A @A (G N

3.6.Colectarea datelor de teren
oPcdmPd [/ 2f SOGINBF RIFIGSE2NI RS GSNByYy LISy idNHz 2 LISNI 0

n cazul operdilor de plantare, studiile realizate Tn teren au fost proiectate pentwlecta date cu privire
fl O2yadzydz RS ( A36hdleklvalitd, paimeichré abi fodt Silizé&perri a3 Mima
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valorile unui set de indicatoR S & O NJA LJi A @ &i prbdiictivieI® Bgied deM ISyiNdralbelul 7). Prin

luareany O2yVAARSNINB | OFNAFOAfAGNGAA O2yRAUAAL 2NI 2
OA RS AYRAOIFG2NRAA LISNF2NXIYUGSA LINPRdAzOGA OGBSI YIFA F
statisticoY G SYIF G A0S O NB FaliNA AGF NI R(ySiNGRbcid ShflioniSae evaluaxel Y S
I LISNF 2 NY I y  SperdilloN@ pradeayék A @2 ani ystfubtwditidgoului@Rbsti NI G G N R A
perspectivaconceptebr generaleale IUFRAD dz LINA @A NB | O futtdmiicdsu@bluNdg I Y dzy
GAYLI ny 2LISNI 0AAf BorhedeNB aA@mpHND YT REZ ANISIS RRI LI NN
ySO8ar NB RI (2 N {ildt obaerisied KF dtatedzimgzi tot@ L& Mlstudils] ore) a
corespunsategorietimpuluiO2 y a dzY' I G f I de@RES ©F I Mdf @QKDE NB it L ! Cwl
RdzLIN Odzy dzNX St T N YT, dre), ¥orddpuinzaRStimpaiuipséductiBmp@iS LINB I NG A N
LJ I y fPRINPE)A coréspunzand timpulusuport (eclivalentul romanesc este timpul de deservire
G§SKYyAON oA -egNIpreag2808)-Udivephlidtodimat sub forma diferiteldntarzieri(DT, ore)

care aO2 NB & Lddzy a = O2 y F 2 tidpuluDde intarkidraNE K NI A réulida @ahi@léntul

romanesc este timpul de intrerupere.g.Oprea (2009)

Tabelul7.5 SEONKA SNBI 02y OSLJi St 2NJ UA | dileN@ dHadtdrd St 2 NJ dzd A € AT | (
Prescurtare
Parametru (variabila) (unitate de Descriere
Y N & dzN.

Variabile operaionale
{ dzLINJ FBfGr y G G N OA(ha) SuprafaN G201t N oLX FyaGlF dNO | O2ul

test F1) dat
[ dzy AAYStE OdzYdz RLkm) [ dzyIAYSE Odzydz | G %) plantathgbpedmd)Beo
randurilor plantate SOKA LN R SunYespyfOdat n y G NJ
Distana de intoarcere la HRWkm) Distant G241t N of dzy3AYSHE U0 LI NDOdz
capete YIEYyS@GNBEt 2N RS ny 2| RIOAINSpaitdd
intr-un test FT) dat
[ dzy 3AYSI G20d1 TL(km) Suma dintreRLUWRLLIS y i NHz 2 S OK A LINunReSt
(FT) dat

Consumul de timp

Oy LX Fyidl NBI RT(ore) ¢ AYLIz LISGNBOdzi RS 2 SOKALN
LI Iyl NBF -uSFF&GO G A ON ny i NJ

Oy nyid2F NOSNAR HTore) ¢AYLMzE LISGNBOdzi 2 SOKALIN RS

intarzieri RS nyid2I NOSNXB ibtaun ted ETydatNI NB L.

Tn plantare PT(ore)  Suma dintreRTUNTpentru2z S OKA LIN RS -Yhdest(
(FT) dat

Oy LINBINGANBI PPTore) ¢AYLz O2yadzyld RS 2 SOKALN
LINBE 3 NLINBSNES NE NG 2 F NB 0 -zise Thidtun tgStiENy M
dat

Tn intarzieri pe rand RD(ore) ¢ A YLz O2yadzYld RS 2 SOKALN

fost oprit pe rand intun test 1) dat
Oy nyidNNJ ASNAR HD(re) TmpulO2yadzyld RS 2 SOKALN | {dzy
F2ad 2LINAG f lun@dtENAt RS NNyY R
In Intarzieri DT(ore)  Suma dintreRDUWDpentruz2 S ORKIA (LN eyt §ENdat
Timpul total observat TSTore) SumadintreT, PPTURTLIS Y (G NHz 2 S QuK testdrl) d&k |
Indicatori ai performanki productive
Indicatori spaiali

Raportul dintreHRLU RL RHRIRL wl L2 NldzZZ RAYGNB RAaGEYyGlF G2i
60 Odzydzt I i NUO NNy RdzNISE 2YNBY/ -Oatess
(FT) dat

Raportul dintreHRLU AL RHRITL wl L2 NIidzf RAYGNB RAaGFYOGF d2i
FO2LISNAGN 6 LI NOdzNANO = &uds& FTF
dat

Raportul dintreRLU KL RRETL wl L2 NIdzE RAYGNB fdzyIAYSIE (G240
G2GFf N FO2LISNARGN 6 LI NOdzNE NOrE

test (F1) dat
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Tabelul7 (continuare)5 Sa ONA SNBEIF 02y OSLJi St 2NJ UA + @FNRIFOoAf St 2N dzi
Prescurtare
Parametru (variabila) (unitate de Descriere
Y N & dzNJ
Indicatori temporali
Raportul dintreHTU RT RHRT wl L2NIidztf RAYGNB GAYLdzZ O2ya
NEBAY UGN NS ny ONYLNBIAE ATAFYILIdHKE
Raportul dintreHTU RT R HPPT wl L2 NIidzZ RAYGNB GAYLdzZ O2ya
NB A y (i NI NBmpgl de pamareLd U A
Raportul dintreRTU RT R_RPT Raportul dintre timpulin care & NXBI € AT F G LI

timpul de plantare
Viteze de operare

Viteza pe rand RS(kmxhY)  Viteza medie a tractorului in deplasarea pe rand-imtrtest €7)
dat
Viteza in timpul manevrelor ~ HS(kmxh)  +A G ST YSRAS I G NI O 2 NMzA dzA
de Intoarcere NBAY(GNI NS LIS NNy BRzLINBImrBhitest @S
dat
+AGST+ ny GAY PSkmxhd) Vitezamedie atractoruluj y  2iLd8 pldntére intun test €T
dat
dzG F UOAG LI Fy Gt
bdzYNNJ RS 6 dzi | BO 9adGAYFdG ny oF1T I dzydzA ydzY NN
00dzi®Ho OF t Odzf G OF NI LR NIdzZE RAYyGNB
(P
bdzYRBJ 6dziF UX  CMO6 6 dzii b Estimat in baza unf dzY NNJ RS Hm RS NN
D) OF t Odzf + & OF NI LJ2 NIi dz RAY (N
randurilor respective
Distalt ny G4 N8 0 dz DC(m) 9adGAYFGN ny o1 dzydzhi ydzYN?
OF £ Odzft I G N OF NI LJ2 NI doniiNjB R
plantali

t NP RdzOGABGAWMI GS 6A STAOASY

t NP RdzOGAGBA G G GPRhaxhl) RatalINE RdzAHKA @A & DEASTG N LIS o6 1T |

t NBRdzOGA @A G G NPRhaxhl) RatalINB RdzQKA @A i Oz | G BT LINA Yy SE

t N2 RdzOGAGAGI G EPRhaxh) Rataproduc@AXNGOI f Od®T GN LIS o6 1T |
Productivitatea pe rand RPRhaxhl) RatalJNE RdzQ KA @A § OOART G N LIS o6 T |

Eficient 6 NXzi N GERhxha!) Eficient OF t Odzf FTSTIN LIS o6 1 |

Eficient y Si N NERhxha!) Eficient O f Odzf G NDLINAY SEOf dzRS |

Eficient SF¥SOUA BN EERhxhal) Eficient OF f Odzf PTUIN LIS o 1 I

Eficiena pe rand RERhxha!) Eficient OF f Odzt RUN LIS o6 1T |

In continuare, pentru @erealiza o evaluare a opdi#or la un nivel de detaliu malA RA OF G 6 A | R

GSNMAY2t23AF SOKAGHIEASHLINN RAS/ LOE AL VifodH iNGEE (depyaiaa 0 n Y |
STSO0ADRSLISRTAMY RICAAY LddzE o6 O2y adzyl & Odz n{ARTDIe)NED S NR
intarzierile au fostratatetn fundh S RS f 2 Odz : palrging BD dredz 1 AIN NHzi CHDLIN (i R
ore). CategorieRTa inclus timpulincarels NBF f AT G LX FyaGF NS HRBBAUS A OGN |
timpul consumat pentru executaremanevrebor RS ny G2+ NOSNSE UA NBAYyd NI NB

& dzLINJOFphadt. ATabelul7a dzy R $ & O Noblébsdi irLtdireNteM@ivaNpyA dzNX I LINB ¢ d
datelor in etapa de birow &ei analizai in scopulevallN NA A LIS NJF 2 NI | gpér&iilor deJNE R dzC
plantare a culturiiorde roth S & OdzNIN RS &l f OAS®

Operdiile de plantare a salcielsdz RS&aFNOdzNI 0 ny GSNBYy RSaOKAax |2
tipuri de date, utilizarea unor procedee moderne de colectare a datelor de teren. Astfel, o parte dintre
RFGStS Odz LINAGANE I OAy¥dzy&RHONBS SO BF¥IF0dwzZ 18 REO
(tractor) in fiecare test ralizat in terenau fost colectateprin utilizarea de receptoare GPS de tipul celor
descrise TiTabelul8. In anumite condit A = NB OS LJG 2 | NB  Rd3( AGEAALDdEE (i SO SLO22(NJI 3RN\E
date cu o precizie de paki 2 Y I NB OdzLINR y-85Nn (Kegfe &t ¢l B MIPO  dz8 w2 G & N
02t SOGFNBF RS RIFEGS OFNB aN OFNIOGSNART ST S FydzYAaidS
de timp, incadrA® | ONNBA LINBOAT AA RSLAYRS RS 0O2YL}X SEAG
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observate Mai multe detaliiin acest sensunt redate Tn subcapitolul ufh{i . 2A$tfe| dereceptoare GPS

au fostutilizate cu succes in a documenta deplasaredjsta NS ¥ RIF NJ UA @GAGST I RS

care sunt necesari inlisdZRAA RS (GAYLIAO A yOIdNES f BdzyRiA yNBIEBI (NS T dz

wSOSLJi2I NBfS Dt { dziAfATFGS | dz 92 a2 RESHIN {88 v 1aNiBF S
AaSOdHRNSE S O2ft 56 GPShs fosR®mptiadtd cubsaivda T N Odzi O NnodlBi S NB
OSNOSCNO2 lJ\LEt S nyYyNB3IAAGNY (S -uh cicumtdranifornRGBXOPeNID | G S
fiecared dzLINJf B4 N H Y RENIzZBA dzLISYy 4§ Ndz FASOF NB GNJF OG2NE N
operdiile de plantaren Y LINE dzy N (iedsupBmiertaseNdalizate in teren.

Tabelul8. Descrierea receptorului GPS utilizat in colectarea dateleerda® dz LINA A NB € 2 LISNI GAA
Adaptat din Sursagarmin.com(2019

Parametu P'yAGFGS RS Valoare
t NERAzZONG2NJ 6 A Y2R¢ - Garmin 62 STC
Dimensiuni mm 61 x 160 x 36
5AYSyairdzyA | FAU0L 2 mm 66
Greutate g 223
Tabelul9. Descriereaamerei video utilizatén colectarea datelor de terébdz LINA GANB | 2 LISNI G A A
Adaptat din Sursa: samsung.cqa19
Parametu P'YAGEFEGS RS Valoare
t N2ERAZONG2NJ 6 A Y2R¢ - Samsung HM¥X90 WP
Rezoluie senzor Mpx 5
Rezoluie imagine p 1920% 1080
Dimensiuni mm 53,8x118,8x56,3
Masa g 222

CAOASNBES OARS2 | dz F2adG LINBfdz2 4GS tF on RS OFR
C A 6 A&IaI&E &ut durate de 20 de minute fiecare

Camera videdTabelul9) a fostpozih 2 Y G N ny OI oAyl NI Gndpeendtipactd Odz

LI I yGF G2NR 0O A Imrei;ljlsﬁlaaeaz Ld]SJM.Jf A A TONNI LIS 0 ity YYNIND NESS  aHLIS
NNy RdzZNA O2YLX SG LX | yil Sz FEGSFES nFONWR a0 I ORALBY
plantare, NB LINBT Sy Ny R I LINR EAYI GAD y» RAY VYdzYNNXzZ RS N

oPcduHd [/ 2t SOGI NBIF RIGSE 2N RSmdtcSuNdley LISy & NHz 2 LISNJI 0
In teren, procedurile de colectare a datelordz LINA A NB € I 2 LIS NdunelieadvBat RS R

oblinerea de date descriptive pentru evaluarea perfornign  LINE RdzO0G A @S n Yateled (0 ¥ St
02t SOGFGS ny BE88BBYy!l &28Aa D § % HIRMEAUCUItRE dé Salci©ge NI O S
arecoltatUA RI S LINA @A yRal@rRa/paritavdei proeustivein®2 YISI®I GAA S 204!
a realizatLINRA Yy LJdzy S NE | NGO 2 NIy RNNG BadriNB OIS NIINdei @hiibnilsi) ( A A
domeniul forestier descris, de exempluAouna et al(2012). Realizarea acestor stu@ie. studii de timp

0 A LINE R daQribd tAdKi 2 (1Sf0 ik tekayanttide a fimari consumatoare deesurse,

inclusiv tmp (Borz, 2016)Ca atareny 02t SOOI NBIF RFGSt 2NJ LIS GSNBy:s |
specific culturilor de rotéh S & Q-dzNTINNG drkintré Niplgfrieritarea de studiitrali 2 y I £ S 6 A OF
un nivel de automatizare ridicat (Talagaiht . 2 NJ = HAamc 0O ® OY LI NI Fedgdz | NE
Global Positioning System 0 A end IGEographic Information Systgma condus la facilitarea

AYLX SYSYGNNRAA dzy2NJ FadFSt RS &aiddzRAA f |r(M:Honafdh @S f
OA CdzZ G2yZX HnnpLI LINBOdzy o6A €I AYLX SYSy {diloNBI £ ;
implementate in culturile de rotha S 4 OdzNI N 6. dzZAK SéG 1t ®X HamMpT 9AAS
2012b).Astfel, evaluareaperformariei productive In operdile specifice culturilorde rola S a4 OdzNII N LJ:
FA NBFETATFGN LINRY AYLI SYSYy(dl NBF dzy2NJ 6SKYyAOAX YS
RS RIFGS oc¢kttr3ra Ux . dikdderecaltaercebobunsltBse foats réduifedzs  n y

echiparea operatorului motaineltei cu un receptor GRS LJ- 6 A £ & Nil®ge baZa@huBriteSalf 2 O
temporal prestabilit (3p éé()dzyﬁél’) o¢th L 3k A U)\ 2N X HAMC U

M oA 2

a
y
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transferate intrun mediu de prelucrare precum Gldde, pe baza unor proceduri specifice, gt
derivatealte date de interes sadatele respective pot Exportate in diferite formate pentru o prelucrare
dzt G SNA 2 I NN o

5SLINUANSE FOSatida AyOR aSYRSYIGG & dynidedededrims ¢ R $ | 7
tipuri de colectori de datd; & LISOUG OS | F2abf LIAERAnPAS@BRRSH dz8l RENY
| OSUGA O2f éng.daaNdgerdk SLIRG 182 YA G2 NRT I FUyAdzZYHAYUNSS IVANENIANY A

Odzy FNJ FA | OOStSNIUGAI &ldz LG FA dziAf ATl L Noko- LIS 06l
unelteleluate in studiu sunt echipate azy’ Y 2 (12 NJ Odz | NR S NdSpect gaie & fadflitht ny F
utilizarea colectorilor de dateespectivi pentru adetecta d registraperioactle de fundionare de

motorului irtir-unintervalR S Y dinf. Diflseriilede date inregi 4 NI ¢S ny (A YLz 2 LISNI
s-au distinsdiferite regimuri de fundonare ale motorului. Aceste distiicin seriile de dateau fost
rezultatul@ NR I G A SA  nwbralidr, Bayefect deRegiryiuSilor & dzy OG A 2y | NBEDihf S Y2
seriile de date2 6 U A Y dzi S Odz I a a';’b?béi fcuanifia aﬁtﬂ&ﬁﬁphﬂ&rﬁem@ﬁ GE8NX ST N I
evaluai. t I NI YSGNAA YNBOHARB I WASROWMS( SetiBcgréaNod dmimuri de
funclionare ale mo2 NUzf dzA ny O RNXzf LINB OSa&adzZ dzi (RS LJM.EZR N O]
OF NI OUASYNWZNIAIONG N 2 NBLINBT Ay (W 2 0S5 NA NI Regpedigimiily NB O
de fundionare in acest reginmDetectarea acestor pduni in seriile de date poate pune in evid®h

anumii parametride interes¥ I OA f A G Ny R camparalid klte defii HediBO y R 6 dzONJI NBI R
s-au utilizat colectori de date de tipul accelerometrelor echipateenzsriOS NB I f AT SlkepeN ny N
trei axe(Tabelullo0 = LISY (G NHz I OF NI OG SNA T I -dNSTE AGYSHZNAND S AR 9. ISH/did
RFGSES ySO0S&atkNB ny &aGdzZRAA Odz LINAGANB 1 LISNF2NYI
Sincronizand dateleolectate cu accelemetre cu celeprovenite dinreceptoareleGPSse pot acoperi

y' S OS a delndnitdriza® a oper A f 2 NibaifiTfyNSNIG altseN@rea acestoren detaliu lalocul
STSOUAD R DinResiike deNlataldinlitddddolectoriifolosii (accelerometreNB T dzf G Ki Ay F2
cu privire la regimul de fulionare al motorului, iar din datele inregistrate de recegteleDt { NB T dzf
informallile cu privire 1LJ2 T A G A 2K IUKB NSO A SOKALISA ny OY YLIGEt SINE D
mcaNB SEA&GN AYyOSNIAGAZRAYA Odz LINABANB 1 LIRAAOATL A
pentru a explicadatele respectivein prinNF I T N GNBodzA S O2y RdzaS &G dzRAA
comparativeD S | dz céldctar@aldd dste caccelerometre corelate cu studi®D S LINB & dzLJdzy ny N
videq, se pd corelan y NB 3 ArdalizatddéFadcerometren diferitele regimuri de furionare ale
motorului,F Ny R f |  csérilloNde BnadNtegistBateBin ambele procedeeDin acespunct de

vedere, trebuie descrisén baza unoconsiderente logice, toate sitt@ A £ S OS | NJ LJdzGiSI &N
concrete operah 2y | £ ST RdzLIN OF NB (UNBXo6dzA S O2y RdzaS M ( dzRA )
comportamentul sistemului de senzori egect al acestor regimuri opetianale.in Figura 1leste ilustrat

un concept de podnare adispozitivelor,specific experimentelor de monitorizare a perforniaior

productive ale operdilor de doborarecu motounelte, concept ce s implementat pentrumonitorizarea

dzy SA LINNIA RAYGNB 2LISNIGAAES RS R202NNNB®

Tabelul10. Descriereaccelerometrului utilizat in colectarea de date
Adaptat din sirsa extech.con{2020

Parametru Unitate de Valoare
Yl & dzNJ
t NERdzONG2NJ 6 A Y2RS¢ Extech VB300
Rata de prelevare a dateldd dz LINA @A NBE € Hz 200
Frecvena Hz 0-60
DomeniulR S Y N dpdnii addBleradie g +18
Rezoluia pentruY N & dzNdcdéEriiei g 0,00625
Acuratelea pentruY N & dzNdcdeBriiei g +0,5
Rata de prelevare a dateldn mod de utilizarerapid ms 500
Rata de prelevare a dateldn mod de utilizardent h 24
Dimensiuni mm 95 x 28 x 21
al anN g 20

OYNBIAZGNBITN OAGANRES Odz RFiF UA 2N} ny GAYL]
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Legenda

| A — Amplasareagenerald a dispozitivelor
& B — Pozitionarea senzorului de vibratii pe moto-unealta

© 1 - GPS (Garmin 62 STC)
| 2 — Sonometru (Extech® 407760)
%2 3 - Senzor de vibratie (Extech® \/B 300)

/ -

Figurall A

mplasarea colectorilor de date

t SYGNHz Y2y AG2NRT I NBI 0G0 §tySulldihsaSenzbaed 2 f § 00 SR YN REB
trei axe B-Axis GForce USB Dataloggerk ¥ (i S 3 Nun (cdlectay el dddeExtech VB300 (Extech
Instruments, FLIR Commercial Systems Inc., Nashua,lUSA ONNXzA Ol NI} OG4 SNR a G A O
Tabelul10.! OS UG A dé®a@afemidfetaldn inregistrar@e toate cele trei axgaxele seletabile X,

Y & X) sau in orice combinge LINS &G 6 Af AGN LINRY dziAf AT | Railde dzy dzi
SUIYy(irRYEBB FA & HdcdpteNdisto nis Kcandidpdzifivhidste EbBectat la software

prin intermediulportuluiUSBU&ungLINY N £ I un 2NB® { SNAAfS RS RIFGS
AYGSNY N OS | NB AesiisdatitiOde intedisBarereSaranteriaadd® dimensiuni reduse

A RS 2 YI&N YAONIZI OSSI OS n® LBINDGS AWNSG e ¥idzh ISy &
cumotodzy St 1S RS2F NBOS ydz nyOF NON &adzZLJ AYSydl NJ Ydzy O

Receptorul GPS utilizat pentru colectarea datelor cu privile@Sy A YSy 1St S OS | dz LINB 3
a0 U A epgratoddul motouneltei a fost de tipul Garmin 62 STC (Garmin Ltd., Olathe, USA). Acest
instrument este caracterizateRA Y Sy & A dzy A RNEB 21 (vA @ TapeNBR et 8¢ a permis
montareasape hamul de suinere a motocoseiRigura 1).

Colectorul de date cu prdA NB I UA ONDS @ SNt dilMfditiveEapapie dMimthenteze

detaliat seriile de date, iar valdd OF NI OG S NA a i A Cofectate suiht yinsdite? die yeichege NJ
temporale ce redaR I G I JAS @ANBEA OS FTASONBMBEDOSH® G NS Tz ORNBY | NI
OSt 2NJ R2dzN GALIzZNA RS RA&ALRITAGAGS RS ny MBeRh ailNI N
configurarea colectorilor de date-a realizat cu ajutorul unui calculator portaliéspectiv prin utilizarea

iNSNF SUSA aLISOATAOS OS NBAOS LBiidanNeSt Sdddz{0srNY/sTsALRhSaiM RS Y ¢
Ydzy OAG2NAA &N noA RSaTNG2ITNE 230 {Ta@eMigEeniOia SN 62 R
RFGS O2YLI N 0A@S ySOSal NB LISy i NYz A RselelkespeéctObdeNS I N
YASOOINB | £S8 2LISNI 02NHzA dzA X LIS oF I BRFNSOANIAA Yy NE B
dispozitivele au fost dempii I S RS LIS S OK A LlcoteSigfiiidizidateaiSostopdy ON T
simultanwl G St S RS Sot yiA2y!l NBoiadld®O A5FS O SNAEBMNRING RRydzN
Tabelulllwl §S RS SolyiAz2yl BENBYA{LBYVENB h POSESWBYSIRBz 64 N

Testul de teren Accelerometru Receptor GPS
Dalnic - 5
Poian 1 1 5
Poian 2 1 1
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interen st O2y Rdza UA dzy & i dzRA dza reafizatfrin Nd@nbinargd t&h@icilor NS |
OGN RAGAZ2Y TS ©Oanig.®ItiSt 62 RENYSODGF 1S LaNKoyt coleckatey A OA
concomitentcu date inregistrate deeceptoareGPS (Global Pasihing System)Apoi, au fost utilizate

tehnici specificeGIS (Geographic Information Systegmentru extragerea datelor necesare in evaluarea
LISNF2NXIF yiSA LINE RdzOG A #hSeren, yentdula)Eehliralicaldctiréa dékefor TR @odl 2 NN |
tradilionaf = R2A OSNDSGNG2NR | dzdFufua@ A & OONEF B # €S RISS (I ISINE
ALISOALE LISYGNHz I y2aF SOSYMYBNVYIIIRE RIISOK IS O&Ki | O
eveniment.CA SOl NB OS ND DNN B2 N S O\ dr8ahdRbéralilelz(e Nadpltateu
moto-unelte, colectandn mod continuwdate cu privire la consumul de timB:au aplicat, in acest sens,
GSKYAOAETS ALISOAFAOS (NI BRARMARI {03z2ZYR S OC MBj§EiEye (UG NE
etal.(1995) GAkunajeyal(2012). Muncitorii care au efectuabperah A £ S RS (G NAS&S | dz
cateun receptor GPS portabavand caracteristici similare celui prezentatabelul § amplasata nivelul

dzY NNXzt dzA UA aSdld LISyiRdAb A ®20SIONE Bl fdpedids NINR & A
(Tabelul 1). Datele respective au fost salvate #r YI yYASNN &AYAf I NN OSfSA L
Poian 10 2

Referitor la datle caracteristice cultdr A’ RS &l f OA S sadBleslaleafofiudpatru beBni@até ai I G N
cate 10 m fiecargce au fost marcate pentru a se evalua distaht@® cioate. Pentru acestsegmente

deranduri, sl Y N&adzNJ} G O daire diddefcSpiebiziaRid Bopd /S y G NHz FA SO NB
consemnat Tntiun carnet de tereny’ dzY N NHzf R S {tdesieia ifima bpeidoNd goborare
LISy i Ndz FASOI NB -f NX8NNIG RBRA LIS ONMIBf (NI ay A @St dz G NA
dzii A £ AT I NBd (niggditiadie @fd26 X BINBIR £ 2 NJ | Fd2yadah SSapl £ ydak AG2Ny LABS 6
y dzY N Na0 Reindivizi ce au fost seletittn mod aleatol,JS & dzLINJ F I dit. PehtrzfieGale ny &
RAY G NB 1 OrSeaidaNd (3 ny Nf GAYSE Odz 2 NizZ SGRNs 1 LINBOA

odcdod /2t SOGIFNBI RIGSt 2dddo®rE G SNBY LISy dNHz 2 LISNT G
Pentru colectarea datelor de teren cu privire la opélade tocares-a utilizat o abordd 5 & A YA f | NN
Poian 1 Sau utilizat pentru aceastaeceptorul GPS descrisTabelul 8 accelerometrul descris rabelul

106 A O YSNI @ATabSIA 9 ReSeptarNISRAS\a fagtysetat pentru colectarea de date la un

interval de 5 secunde. 205t SNRYSGNHzA | F2ad LXFalrd LIS G§20NG2
S R S f

(Figura126 A | F2ad aSdlrd LISyaNdz 02t SOGFNBIF RS RIG

\;}/5’
)
e

F NBI 02t SOG 2 NAGE2ON RRINIREF GS LIS GNF OG2NJ 6A LIS
A2yl NBI  NiadpfildtilizaNErI2dPAA DA X yTIONIS I 02t SOG 2 NA £ 2 NJ

Figural2.! Y LI | a
[ SISERMIT A d
dattaloger
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Sdz 02t SOGF G FTAOASNE Odz Razdu &St roRISle asdocurhdNty dpéild | H n
ddzLJdzA S 20 ASNIBNNAA® / 2 SO {illeddrmanuRitturasetf 2 NIYR B G MB f SI
Tl A0AY St 2N RA ¥ re@lidatipiin: ifidehentRr&a udul studi p8n péocedee de inregistr
video. In acest scop, camer&s LJ | & G0 LIS dzy GNALRR OFNB F F2ad Y
I O lilexaalizBte detth YSYONRA dzySA SOKA LIS RSilordeyu®nNrEre LINB Od
diferite portiuni ale supraféd SA rdd$ dOIRSAFNUdzNI CA b OSANBASNIARS2 LINB
RS Hn RS YAydziS 6A Fdz O2LISNARG 2 T A RS YdzyONo

3.6.4. Colectarea altor date de teren
Suplimentar faN° RS OSt S LINB-huSnaiicolactat, penyfuiadundite?opdindisetul celor

20aSNDIFGST RIFEGS RS GSNByYy RS vyl {dzNNau utilzat Na vd@ v S G NRK
utilizate Tn realizarea unor studii cu privire la perforian SNB2 y 2 YR QK 2INJ 2 1A NIS ny
fost considerate a fiexternepreSy 0 SA  f dZONNNRA ® t I NIS RAYINB O0Saids

I dz LJdzo t A OBy ®M @RHNBS ®RAW LINBET Sydl f dzONF NB oF &S ¢

S&aFNBF O0A FylFtATl &adFrdiAraacAaAON I RFEGSE 2NJ
odT dMd t NP OS&il NBa AN v fRATIISE 2 NJ RS G SNByYy LISy NYz
t NPOSRAINAE S RS RSGFf A%A HONBAE AR H (18t 2nNfle O MaNABRSGINSTL X
NBRIFEGS ny &dzo OF LA G2t dzA dzNY N 2 MBEgailetS@RA1B R FRA VIR & &
cerinelede NP OS &I NB | R (il&deplatateBgira NBZF NI N2 GAYIFIAYyS RS
privire laabordare  dzG A f AT I GN LISYGNXz &SLI NI NBSF 0A Of  AaAFAO
de la nivelul unui ranglantatU A (i S Ny Scafalt¢ Rprezentare a unui studiu individual sau a unui
test de teren.

Figural3. Conceptul utilizat in separarea categoriilor de consum de timp

[ SASYRNY ny-RUMNSGESE DHGENyNBNINST Sy i+ GS LISy dNHz dzy &G dzRA dz

- detaliu asupra datelor colectate prin intermediul receptorului GPStnd NNJ A SNA I LININHzie&8 LIS N
F LINNHzG S 1 OYLKREORE NBIYRAT ndS €+ OFLING RS NNyR

Datele au fost procesate prin utilizarea programului QGitps$://www.qggis.org/en/site/0 < R dzLJIN
desNNBDB I S0 A 2 NHRWA IPIDNE & B AN SiqlRifY3, afi Hst idlemtiite Hifidrite 6
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StSYSydsS oal NDAYAV

YI'ySONBE S Iv?é ny izl NOSNEBrzieWh f 85 R YINNHZUE  efaiSeleB@ntON & dzR I
OS tdz F2aili OATA0AES Okl RS ALINRY & St RiklycOdzhk Nk &0 N8
intermediul unui receptor GPS.

S Ydzy ONXZ Odzy FFNJ FAY LI Fydal »

b‘ by

Pentru a evalua consumul de timp specific acestor evenimenteraqdyt conceptual, & implementat
y8G2Rl ONRBYy2YSGNNNRA O2ydAydsS NBFEATFGN £ 6ANEd
6aAONRP&2FiG>E WSRY2YyRZ ! ofAid! & WNALIINzAGIIST Idzy Y za¥te BN TRt Y2 |
ratadeSUIF yUGAZ2Y I NB | RFEGSE2N® tSydNdHz I aS S@Ffda 02y
ceastocatlodh Af ST LISY(iNHz FASOINB &d0dzRAdz AYRAGARIzZ £ |
analizei, rezultatele-au raportat la nivel de $WNJINF 1600 S&A G RS G S NBEINBDO dB&OURIM LINLISF
tot studiul, sub forma timpului consumat in anumite evenimente, extras in seddride 4 NI y'a F 2 N I
{ dzLINJ RILOSONT GMIF WX RdzLIN OF T LISy (i NHz dzgenthilinfdRtxle tedéhy (i NXiz
UA LISYGNYz G2G &addzRAdz = | F2ad OFfOdA TGN F2f28AYR
(RLkm)inteuntestsauintdzy & G dzRAdz AYRAGARdzZE £ &l dzZ NBALISOGA DX
care samuf G A LI AXOY S CHEIEINNGO AT N | dzySA SOKALIS RS LI |y
NNYRdAzZNRE 2N | F2a0 NBMB AV DXANZT nyINLINE e pendd® 1T (T dzy
Y N & dzNJ NXBdlor. IRAXSH YA LINE OS RMIZNIDS yf G N®i2 ali  Q@rGEA® defl H Gt dzy 3
nNyad2F NOSNBE UA NBAYGNI NB LIS NNYyRT 0SaidsS fdzyaayvYa
pentru fiecare studiu individual realizat Tn terdfRL, Tn kilometri.

CAUASNBt S OAR Sztapdizlé t&€wi fost Snali@ade Tn2d&xalid gled Nz  SEG NI 3§
RS odzil Uh RIS L3S fdh SNNFRS GWISY G NXz F F &2 Olfohali du®S &G v
FNJ FA tdzyI3AYSE NNYRdzZ dzA  UA (A YL WRYSRaYNN WISy M
RAY Lldzy Ol RS @SRSNEB Oy GLINE RideGATiMAR p@ntdrel iISuNiAde = LIS N
y dzY NNXzt RS (i pedaind. o dpecltif 5y ISy G Nz I RSEAONRS LISKNF 2 NXY Iy
calitativ, alz F2ad OF f Odzf F S NI LR NIJdINARES RAYGNBE fdzy3IAYS
f dzy 3AYSE {20 Fub Studit iOkR BIS RIAG N nly & NF S € RS Mot bfécta A O f
performarll  LINR RdzOG A ON 6 . 2 Ndr pudnd fi Anlidat primtehdi¢i dednod®l&r& Cuindzt
SaidsS OSI I NBANBaAASAP® h LINPOSRAINN &AYAfFNN F F2
LINBYSNENG2FNBE LISy dNHz NBINYRA NSBlilor dé2pRuizredzin seRstl A Y L
n Y o0 dafiNoérfdrmariei productivet I NI Y S G NR A dr §y & X 2 WRiteOvddatilglor dpy & S (
0A YLZ NG 5dzLIN OdzY &S Takkhllz $enttua e E@Nperfonmsin

LINE R dzO (i A @dX delplanBatelSedugit i cori A RS NI NB A yi Prdcnt vitezaNgm xS NA G |
productivitatea (ha x 0 U A (a$PhdHrdS yoy OSSIH OS LINA@SoiGS GAGST |
STFSOGSES OS I ®ANISN NHzizy Glor 2@iJFide ek INdtU@ii® ASINSY A Y RA JA R
a spah dzf dzA NNYIla fA06SNI £ OFLISGSES | 0Saili2NI = RE N
performariei productive a Jt | y iin BaNdIA d2O NN NW-A3cik Sistiddk 6§ ny G NB GAGST |
plantare, viteza de Tntoarcerd A @A USH ¥ (i IREIPe rad@.IS Oki & @NLRI NE aAYAfl NN
pentru a estima eficieh  UA LINP RdzOG A OR A& 100G SISO ©F 4 G 20Nz 2 INS MIA NB
cuprinseifabelulZ NB ¥t SOGNY R SF¥FSOGdzZ LIS OFNB nt 3ISYSNEBIIT
de consumde timp in eficiedr UA LINRP RdzZOGAGA Gl 0SI  Ydzy OA Aiidbrd&ai Ay | (
NB F t S OidriNy N \FiAdA NI (0 N iildrdze @2rénlin tilp ceigdwatofiMIAE INB Tt SOG N  dz
YA o6dzy RS 2 NE Iy A 185 SIOi @ﬁz;‘BOEl)SX[SNJ- uasmﬂﬁﬁﬁmmmg}'m@ﬂdz
luate Tn studiud A & dzy Gin redidAl A LIdzdS y G NHz LI AtOS- youANE G F G SIS IRM
LIS NJF 2devprogudive intre studiile individualeintre SOKA LISt S sR& YHzZy OBAGA Y
indicatori prin luarea in considerare a consumuluiidgé Y LJ LISy (i NHz LJF N NNzieqwSd NNF S O

Ly FEAT I dzAKEE ERBGRNQARY 200 TRAR LE LWIS/NIHINE | F240 AI'IVQI' LJG |
Acuna et al. (2012). Tn particular, etapele utilizaté i[dzONJ NB | LIRG G MHzGF yF € AT adl a
pridA NB I Zplatail dzA D2 §a RISG RAY (0 &dehrT ostinardeSskatisticidrNY |- £ A

RSAONRLIGA GBS UA Y2RSEFNBI RFEGSE2NI LINRY dziAft AT NBI
au utilizat pentru a caracteriza majoritatea parametrilor @zt) A Tabelyl 7 intimp ce tehnicile de
modelare au fost utilizate pentru a estima réie fundh 2 y' I £ S RAYGNB O2yadzydd F

operdh 2y I £ $3 LINBOdigrsS Un W LIDF WBS2RMK v ( NB  LI-ONG (S driuze NI RIS
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I FSOGSI T NaopiBaNIk 2 I9MKJ RS LI | y i I NBildck aunmplicdd Sansioemidrea, ¢ 2 I
OF £t Odzt dzt UA FylFf AT} a AZGAON | RIGSE2NJ Fdz F2ai
Excel. Pentru a extinde fui2 y I f AGI G S | OSaddzi I niiydatelof gaiutitizat @S NR
pachetul Real Statistics care a fost instalat in cadrul Microsoft E3e#dlii cu privire la nivelul de
NYONBRSNBE fSax AyRAOFG2NAA &2REXISKE N W8y @NHz2 QIR N
NERIFGS ny OFLAG2tdAz RS NBT dzZA GFGS 6A RA&OdzIAA O
oPT PHD t NPOS&FNBF O6A FyFtATF &AdFGAZGA0ON | RIFGSE 2

Colectorii de date utilizain teren, de tipul accelerometrelor, sunt @eN i alzlprograme software
ALISOATAOS LISYiGNXz aSarkNBF 06A RSaON Niiclabesdr colRdtodi S £ 2 NJ
permite, printre altele,stabilireaNJ 4 SA RS SUIFyGA2y | NBX @Al dz taA T I NB
prezentat anterior, pentn accelerometre4 F R2LJil G 2 NI GN RS Solyaazyl
d0dzZRAAE S ST S Oiilozidel ddborarg dulLdiddainelde [OSNNI (thuiceld dfeytuate asupra

2 LISk dé tocare! OSI &GN | 62 NRII NB | ¥ 2 & ila wriivkef dé Hetaliufnai LIS y
NARAOIG O6A LISYidNXz I LISNYAGS FyFtATF O2YLI NF GAGN
colectate.Oy OF T dzf& RIFGStf 2N 02t SOGFGS LINRAY GSKyAaAOA Dt {
la 1 sau 5 smunde, depinzand de testul de terehabelul 1); pe de o parte,-a vizat o caracterizare cat

YIEA LINBOAAN | S@OSyAYSvIiS{RNUMRE 0 INFIIINE ¥ | @®Edn Ry 20
205 Al NJ LIS -IRSn y @ SrioAME N\ i8OS YR Adxd laipke®iofdrefa datelor, cazuri in
caresk dz F R2LJi+F G NI GS RS Poiandypéenirddy INSBS | R §F 2 pSia IS/SdnSTas | NEE

datelor colectate de accelerometre.
t NB Ci)% It?dzl}lJ’: f % dzii At A TA |-|“?L]V-$’1 ér@ N N.ILJMR}Z)Q‘@I-&I\;&B I-RAQF)S IV\IB’A\y‘JISf,mT)v/I- o)
02t SOUlUS RAY OStS R2dN 12yS 3ISYSNFtS RS audzRA dz
NEFEEATFGS ny t2AFyZXZ LINROSRIINAES RS LINROSAal NB dzu A
1 Pentru prducrarea datelor de terens-au realizat baze de date in format Microsoft Excel
(Microsoft, Redmond, SUA). Seriile de date rezultate din senzorii ce au inrelgi€rét Sia b NI
F240G RS aONNDLIpiirSinteRediul pbogranfuldilsaftd@re dedicagpoi au fost
SELRNIFGS ny F2NX¥YEFEG O2YLI (A0 At Gnetichatéle®@dlmd 2 T i ¢
UA @I t 2 NRifASg) pe OaleSrei SxdHe refetdz  LINS Odzy UA 2 adzyN |
parametru cae a fost utilizat maidepartg y F yF £ AT N FNNN Ff 43S LINROS:
f Datele rezultate din receptorul GPS cuprivireJa K R (10 A & (G | N&Bdzo YNy IOA NP defh £
I dz F2a40 RSAONNDIGS LIS dzy O2YLMziSNI ny F2NXI G
receptiNHzt dzA = OF NB LISNXAGS GNI yaAFSNUzE RFGSE 2N LIN
T 't GSNAZ2NE ny FFiF RS 0ANRdzZ RFEGSES ny F2NXIG
(versiunea 4.6.2., Garmin Ltd.), program n care acestea au fost supusznaliee preliminare.
Utilizandu&d S T dzy Qlé acestfiilpfogramMslidz SEG NI &8 &aSNAAE S RS RIS
careaufosttrf @ FSNI 4SS ny F2A aA (riNReichetele tepo@l8 penti A O
fiecare inregistrare. Actma au fostF 2 £ 2 & A (1 SN QIS yNIBNHHS Nefo/Has: N Bx@de S NB
RAY | OOSt SNE ¥IS (i (INBE O dzitzLINI OHALRESAf @FINED'S  dyf 2NN Fadxy” QLK
unor valori numerice din datele de tip text, in special cu privire la timpul efectival M& B A & § NN N
OA t1F @AGSTI OFtOdzZ iGN RS LINPANI YdzE &a2Fdsl NB
1 Tnainte de a imperechea datele din accelerometre cu cele GPS, primele au fost, in cazuri specifice,
reSoFyiAz2yrdsS tF 2 NI BNINEBS Sl O XD I & S0dkyt FBS NIBS yf (S
colectate prin tehnici GPS. Procesarea datelor colectate a constat din extragerea tinhpbilsy (
UAr o800 JIYXAK06 OF UANHZNA RS RIFEGS ny F2NXYIFG GSEQ
1 A NHzNA f B®perrGeatR bhuifést documentate pricodificare, pe evenimente distincte,

SGFrLWN O0S8S I F2ad NBFtATFGNT RS 1aSYSySIsz ny aj
ProceduraderS 6 | yi A2y NB | LINBRAGTADA ISEHNS GNNBA daaetdonts &S |
cu privire la accelef#, pornindud S RS I LINAYF nyNBIAAGNINBE RAALRY

47



Universitatea
Transilvania
din Bragov

atat in setul de date GPONA By OSt Odz i@ pabldd procesaréa@ddedf c8 plivire
lareSo | y i A2y | N&a canthdraibada @Jhté originale provenite din accelerometru cu baza de

date in care au fost extrase datele$ed I Y i A2y ST LISYyaGaNdz I @SNRFAOI S
SUFLYyGA2Yy Il NBF | OSa {2 Natazat pRIOSIRAING IR (RS DBINSINIA ON NE &
privire la acceled S UA |+ O2yadl d ny Sndeda@Smaiului Bih amBdle2 NJ O

aSGdNRA RS RI (S5 (MISNIVINENO SR/S1 d2 { dizavekitbgedataldl carbidtedstice Sy
consumului de timps-a utilizat procedura stabilirii unui prag, apoi datele caracterizand adcelgh)|-ca

a dzY N R Sau®$§ @prezédhdate grafic in raport cu datele caracterizand vittza (SEG NI 8S RA Y
GPS procesate in programul software Base Camp.

In ceea0S LINAGPSoO6GS &adGNHzZOGdzNTF O2y adzydz dzi  R&iloridd YLIZ |
perfoNY N/ GOS &S LG SadAayYl s SEA&GN YFA YdzZ 6§S aradsSy
agricol {e. ASAE2011) ONG 6 A O Sd.gdpAdz AdlBaNERRG12)ONI ¢ dzO NINIEE ILISK & NX&:
RSAONASNELFX OFNYOGSNRIT I NBI 0 A2 yGif deYadkt ¥ ARCHF NISALY LR F60AS fH
LINE RdzO (i A ihoX deldob@ardSefédtuite cu motonelte sa adoptat sistemul IUFRO (Bjérhedén e

I f &2 mMppp0Z OFNB LINBOATSITN O02y0OSLIGStS 6A GSNYA
cele descrise de acest sistem, consumul de timp poate fi incadrat Tn categorii care descriu consumul de
GAYL) LINARYOALI £ 0OA 6Egprickdt Sn\yySTGR NN OF2 yLaNdeYydzt RS G A Y
zise CT 9), iar in cea de a doua categoriawsincadrat alte consumuri de timp ce au fost asociate, de
exemplu, cudeplasareau motorul moteuneltei pornitdar F NNN | S E S O dioh, precimoM S NBIE
deplasarea cu motorul motaneltei oprit AT, s).

Toate celelalte categorii de consum de timp au fost considerate a reprezenta timpul de nerealizare a
muncii 8T s), iar suma tuturor categoriilor de timp observate afo2 Y & A RSNJ G N F  FA A
Fy TRl Moad t NEBOAT AL dziAfATFAON Odz LNEBGANBARY | ABY & &
OA I F2ad RS pp aod

t SYG Nz RSGSOGF NBI -aYuatdrOchinSiflefiare 2 p&a§ipénguNddeie dahalizateicu
LINAGANB 1 @GAGST I Dt{= I ONNMHA @It2INB | F2ail a

3dz0 ASGdzNAY RIGS OFNIOWSPpAINGURE BEZI 6BEVIBOIXHE ORNI
YAOONNARA { Hreacpred YK HzP I+ {22y aARSNI NB LISy dNHz I OSz
unor date descrise de alte studii, precumcel atldi € 31 A Sd Ff® o6wnmTo | ONN

rezull F G S a5 NBRI dXl noyx 3 dxANE LBISSA il ARBR Fal l)ﬂ(ﬁl%ﬂﬁ\fys US T § O@dzo
Ffd ownmny OA . dzaK S [|LONS GdaYh MpAy ZLJI\C&cmeh&H&CII\ISEuIZ\
YA 6 ONNAAS F AR Y2 ( dzf LINP Rdzda RS SNBNRES &dLISOA®RAOS O
seriile de date cu privire la accelérda S ny {Nlz@aRdulNJ BtabiR& aB8U G LINT J dzNRA  OF
n Y LiRsBkile de date in trei subseturi. Primul prag a fost stabilit laglgentru a caracteriza starea de
nefundionare a motorului. W2 R 20A 0y dzA GX RAALRT AGA GdzE dziidet AT |G
care au valori apropiate ded, atunci cand né dzy 0 R S (i SAQA | &l Sdz oviradOidaNFKaga / S €
fost stabilit la 4g, pentru a se putea distingg A LIS y (i Ndim sériile @& datiecddsumul de timp
pentru cazurile In carenotorul moto-uneltei a fostpornit (TR s)6 A £  NR@rit JBSG)isauZcand au
avut loc alte evenimente ce ablN @alatcelersh | ny NBIAAGNI OGN adéemas &AGdzS
cumarfinyf 20dzA NBI RA&0dzZ dzZi RS (GNASNB® Oypedr geie uy dz NB
privire laaccelel U du $ost utilizate pentru a caracteriza evenimentele speciazlJdza S 2FodILSNNII N N
Odzy dzNX¥SFT NY
O {GFNBF O Nt OUISINA Y A ai IN NRrShelted dprit (B O 8 yWHBzE 1gY K 8 Xp n 3 |
km/h;
T {GFENBF OFNIOGSNATFGN RS LINBT Sy
uneltei oprit(AT: ONY R g, SX0,mKmfh
1 {0 NBF OF NI OG SING: 1T NI R & dxt NG OFF SNIES Fund op8t B NI i &
ONYR g SXOmKmfid A = NBaALISOGAD
T {GFNBF OF NI NAGSENRH AERNO RBR g! S> &5 km/h.

I YAOONNRA nvy
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Seriile de date mp& OKS I GS o6 @A G Sie)Nl (DtgoisSh SGHREOSRE KIS Giite)y  LIdzy
colectate cu receptorul GPS, au fost importate in programul software Q@®S.{qgqgis.org/en/site/) in
a02LJz FFASNNRAA I &850 2 \NBS A ol NRIRENY | GieyORSA ALAS GA FA OS
ARSYGAFTAOI NBI SOSyAYSyi(St 2N RSAONRAS o6A SEGNI 3SN
caNBE | dz | @dzii f 2eDoperated A F IONNE & tzNINF RS {LJdziidzi aN FAS yS
pragurilor descrise anteriofn acest scop, a fost dezvoltat un strat GIS de tip .SHP pentru a stoca datele
2NRAIAYFESE 02tSOGFHGS LINAY GSKyYyAOA Dt{o® ! O0Sadl |
in Microsoft Excelcprivire laviS T N 6 A | OOSt S NI-ii 2 @ pudatizlor®@eictéte, stiddted A ¥ R
instratul SHRt NA Yl FyFfAT N F | @dzi OF &a02L) aSLI NI NBIF U
(pornit vs. 2 LINJR éalrealidak cu &jutorul pragului setat pentu date®leS | dz OF NI OdGaSNRA T |
NYNBIAAGNI GN RS O2f 8@d2 Nz RE T RI lictetd @tzBdtegoRie deO 2 LI F
consum de timgstabilite a fi importante, descrise anteridd,dpresupts utilizarea unei proceduri simple

de codifcarez  NJB linfMicrbsofiERte] prin utilizarea limbajuluVisualBasic forApplications,pentru a
O2RAFAOlF S@SyY A Y Reytin § éxBagerbnsuyhdzdeStingpecitick A S ON NHzA, InS @Sy A
dzNXY' I dzy SA OF (G S.3c»pduAld dlible adz dZ 2% 6 6 S YLR NI GS ny FAU
reprezentatesub formauney 2 A K N NI QGBI NI TH (R anly St 62 NI G N LISy
LINEO6f SYS RS Of timpdaele®livikdconsumyl de- tidldsificatd pe categoriau fost

dzG At AT FGS LISY(dNHz 2 SOlipnddete & dzLX A YSYy G NN | LIS NF 2

Tn evaluarea productiiiih A U A (eilope&iffick, ©du 8tifizat datele privind consumul de timp (ce au

NBT dzf GFG RAY LINPOSRANAT SIRS X OHNE O Serdphrie(dngmnsdal) & S O |
G2GFE N I NN yRdRohBUtCtRittea) S iakdi deborade cu motalzy St S | F2ad
ca raportul dintred dzLINJ BHIS NI G N UA G A Y Lidifor, it SicidtibarzNtat dakdpddtS |
inversn Y 1 NB LI NI YSGNRA RSydzYAUGUA® t NEOSRdAzNR 2 8zNY §6@E A B
RS G4SNBYy NBIFItATIGS nyoia@B®®RiaiBGF GSIF 20t AGNGAA t 2
t SYyGiNHz 6 Saddzxt RS GSNBYy NBFEATFG ny @SOAYyNGEAGSE f
diferite, aliniate la modul in careau colectat datele. Astfepe baza datelor colectate din terenas
ARSYGATAOIG GNBA OFGSI2NAA RS SOSYAYSYydS o6&l NDAY

GAYL) aLISOAFAO +OS&ald2Nr +dz F2ad GNIGFGS aSLB NI GO
doborare propril A &Nk F2ai &SLINIG RS RAFSNRGSES OFGS:
NYGNNI ASNAES aLISOATAOS o6A | F2aiG O2yaARSNIG  FA

rand, e,xcvlugénd, de asemenea, diferité!ﬁérzieri, au fost incluse n catggpria consumului de timp o
I 2 dzu NU2 N WS a u dz u A YL:]dzf dzA = 02 YyauNyR RAY n,yAu N NJ
2NBFYATL FG2NAONZ | F2a0 3INHzLIH G 3IF€26Ff ny Ol 4S3I2NA
In teren, studiul sa realizat lacel Y+ A ny | f G yAARSE oLa2 aRD ARS (RISt AldiazS yRil
YS ¥ 2 RI  dzi At 7:,T L G N n y O2f S,O(] I NB | Ek)hgfeﬁ;ilic&tﬁmAdobﬁmﬁ@eé dzYy U
f NalGF NRA&d2/NSfQIdB Y Ud2 I F2al L2 aparardafaNatofvdadinhidintarzignile O2 y
foarte scurte. Acesteaaufostfuy S UA | dz F2ad OF dzd I § SE Aff ¥ NLINWVY Ok NIE
RS abfOASs: RdZAN EKNASNBGA i Mo OSIF d8¢ § Yy ORA 8B fekateS NB T
O I u s3z NRA S R Addul )}M@Uplkblud%ﬁ ultaiﬁr&yémpaﬁg/mr(m a Istudiului. I?rglucrareau
RFUStE2N I O2yauaglid ny YFEA YdzZt A LI OAZX aLISOAFTAOA a

1 Transferul datelor brute din caiegle de teren in foi de calcul specifice programului Microsoft
9EOSt s SGFLIN OS I LINBadzZlza F2N¥YIFGINBF O02NBa
I LX A OF NBI dzydzA F2NXIF G OFNB aN AYyRAOS GA YL
Tnregstrat in carnetul de teren;

1 /2y FAITdzZNI NBF  dzy2NJ ONYLIzNRA LISy G NHz OF t Odzf dzAf 0 A
St SYSyiS RS YdzyONZ LINARY S¥FSOGdzZ NBF RAFSNByYy(H S
FASONNHzA St SYSyarT

T wS2NBFIYATINBIF RFEGStE2N £ yA@St RS
NYGNNI ASNAEf 2N RS OSf aLISOAFAO GNAS

OAOf dz RS
NAA O6AZ NEB:
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hNBFYAT FNBIF RIFEGSE 2N Odz LININGA NRIzLId2A Sdz@ LIBND i dzA R
ITAtS RS YdzyONT

T 55a0NNDFNBF RFEGSt2N 02t SOGFGS Odz NBOSLIi2F NBf
ALISOATFAOS LIS TAEtS RS YdzyON O6A SOKALIT

f OYyONNXDINBI RIGSEt2NI NBaAaLISOGA GBS iy | LINNRE 3 NE-dX Al AZR:
I OS&aGdaAl LISYGNHz I SadAyYl fdzy3IaAYSE FASONNHzZ NJ
Ny RSLIX FANNAES ALISOATAOS nyid2F NOSNAEt 2NE ASOAL
LIS SOKA LIS Rife; YdzyON o6A LIS 1

f 1a20ASNBIFS LISYyi{dNz FASOFINB NNyR fdzZdéd ny OFt Od
GAYL) aLISOATAO GNASNRA Odz fdzy3AYSE NNyRdz dzA o
AYONNNR O06A ASOANR OdzYRBNA B YRES tYzylONTLISNR GS ny

T holUAYySNBI oFTSA RS RIFEGS FAylFES LISyYyidaNdz vyl f;
LIS NJF 2euprdduyttive.

Performant LINE R-dz3tinatZpR bada datelor colectate din teren sau prelucrate in etapa de birou,
LINRY LINRAYIl YFA YdzZf 6§2N AYRAOFG2NRA® +AGST I RS RSL
UA | RBY LMzZNIAHZNBFSINN GG INGISKENEANUA  LINRA Yy OA LJAdz | F2ai
ALISOATAON RSLI I ANNRE2NI RS nyd2F NOSNBI AYy(iNI NB 067
raport dintre supraf@a LIS NI G N 0 A & dzY | F 8 NNLK ¥ @ NKIuR thERDE bpdrardl S | dz
LIS NNYyR 06A GAYLAA RS nyid2F NOSNBXI AYyGiNINB O6A ASOA
in considerare a timpului total obsérvi @ 9 &G A Yl NB I A yRakddlizat prinduéreaNid Y Sy
considerarek  OSt 2NJ R2dzZN SOKA LIS LINBOdzy 6A | &aSdédz dzAi R
SOKALIS o6A LIS TAtSed 1 OSIaal I ©®2 NRNNES ¢ hile @eckie dif S QB &
operare observate in teren.

Ly F AT AaG2NIAK GAOINF 3 Ry yi SUINA Y OA LI £ 5 200AYSNBIF  dzy
RAYGONB FydzYAGS OFNRFOGATS 2LISNIGA2y TS 0A O2vyadzy
LI} NODdzZNBA ny FyFtATF adFGAZGAON | RFEGSE2NI | dz F24&4

! Estmarea&i G GAA0GAOAf 2NI RSAONRLIGAGS LINAYOALI S LISY
T 9AGAYINBF AYRAOFG2NAE 2N LISNF2NXYFYISA LINERAZOG
f Modelarea datelor prin aplicarea tehnicii regresiei liniare simple pebfildey SNBI ny S@A

NBfFOASA FdzyOlrz2ytfsS RAYGNB O2yadzydz RS GAYLI

Nivelul de Tncrederd R2 LJG I 0 LINIF 3dzNRAE S RS aSYyilefcu QrivileNaS  dzi A
indicatorii statistici utilizéi suntredate InO | LJIA G 2 f dzf R Sii, peBtiu dakuliparticGlar &l &ceskik & O dz
test de teren.

odT dod t NPOS&FNBF O6A FylkftAl Il -cobibtaréA 3GAON | RIFGSE 2
Oy Ol T df 2LISNIGAAE 2N RS -drealvatNEPE CyreSs@tipriNBlizare® | G S f
dzy dzA NB OSLIi2NJ Dt { O6A | dzfddk NBOGST I NP YESPentjap NB B,

RSAONNDFNBF RFEGSEt 2N 02t SQNAIGS LAIS2 NI NDit NS s-a@Silizs80 RS dAN
metodele sped TA OS FASONNHZA I RAYUGNB F0SadGSHd t NEOSRdAzZNR
LINE OS &l NBI  US y iyNXA vt NS Sif2 DOMINBE & dzy i AAYAELNB OS
de asemeneany . 2NI Si Ftd OHARND D2WSOUI i A RS NBNG NI
NEBFEEfATFGN RS 2 YFYASNN &AYAfFNN OSt 2N SELMzaS ny
acest set de date cu cele colectate prin proceduri GPS.

Oy O2 ¥ lcll pidedurile utilizate in cazul lAJS Nldr (e doborare cu motainelte, principalele

diferenle OS | dz OFALININGz( F Za&i atare alNfosi telé $gate de regimul de fufmnare al
02ONG2NHzA dzA UA RS LINY 3dz2NAE S adroAfAdGS LISYydNdz a
organizarea muncii in opelide de tocare, ¢ dz dzN¥NNRAR G R2dzZN S@GSYyAYSyidsS
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I ANB 3L Gdzf dzA O 2 Y LIdza Gidddire/NMD NJUQ & 2 NIS & 1.JS D21 G \be. wima O 1 NB
OFLiS32NAS RS $gSyleainsafaANENS LiNHaE TatnirizaNumitipudictindiferent
RS FfdS &N J\F?Séal BixtoLaiNGNS- FTANNN G 2 Ol N&BSdouda categaé 0S|+ R
SOSYAYSyYydS Sé S OSI fS3l ioNRRSE )\BzS’ISJf I & 1aNEINE FEGSA 21
ny Ftadlr ony GAYLdaR R SHAR Y SNBLERDA KN2AD S FR@ B SO PAYSY
RFGSES Dt{z I F2adG aSard dzy LINI 3I OFINB | S$=@0820 ny
km/h), pe baza argumentelorgcizate in cazul doborarii cu metmelte.Oy  dzNX' I |y € AT SA ¥F

s-a stabilitun prag de 5 g pentru separaréal (i St 2 NJ Odz LINJAGA BB 30 Ise sERONy RN
diferen(a intre regimurile def dzk @ ¢ | NB I £ S {2 GaNnii@ debat TrAuTost@triduieNA € S
evenimenteloNG iar cele mai mari sau egale cu 5 au fost atribuite evenimen@I®a urmare a analizei
GARS23 I dz F2al0 ARSYGATFTAOIGS GNBA AGNNR BUig 6A FNRON
a tocad, kespectiv,cu motorul in fundunetocand® ! £ GA Yl &0 NB | {2 Qdtele2 NIzt d:
02t SOGFGS Odz LINRGANB I | OO Sdo&rdalpiagubi =|-5@zcaé£a|né[§|o Alz
LISY G NHz 2LISNF GAAES RS -+ 2K NS FLONB Y & & OB LIdzR I & SE

OF NI} OGSNATSITN NBIAYdNA I $ORS 2 NHIS DA NBIN Gl syirdetdrdizy O U
FNNN -INIOICINS RS LI FASSIOWINBA | dz Y

Datele colectate n teren pentru opaie de¥ 2 NY' | NB FUXF I ADAYNEE 2N RAY f N&a|
2NHIFYAT TGS ny a4dz00SaAidzySt £ 23AO0ON RS nyNBIAAEAGNI NB
utilizarea unor prograe software de vizualizare gratuite, similar celor specificate in cazul Gifree

R202NNNE &S URS G FQENB @R AaAAOGAEN 2 aSLI NINBE YIFA LIN
muncitor, sk 02y &adt G 4G ON 2 | ay#8F LIRBRH#zZ02 NANKNEREEBI FAA ¥

arfipuii  FA  NB 2 NBI yinde sudid  R¥ TISNGA 8 St RS dZO&IH NBS  TaalyNi 2 N3

NBFEAT G Fdz F2aaG OSt S R}\y LISNA LISOG A @ mdréNd Badza dzf dzA
NBFEfATFG aSLI NNNR LIS S Sydd fuu Sq ya LGEEQ&a?MR’@NJ R\SB YFd?yIO\N
LISy GNHz I LINBRdzOS 2 FIF &a0AY N REare@Ndz NBE @f d30 Kk BaWILIRS
intarzieri. Pentru aceastaAtY LIMA RS Ydzy ON +dz F240 SEGNI UA RAYy 7
Nbzt | NBI O8A GAT A2yl NBF FASONNHZA FAOASNI OGARS2 ny
relevante pentru calculactivitate ce s realizat in etapa de birou austiului. Consumul de timp estimat

SEJR N
Ol 2E€

nacestfel F2aG OSt OFNB I OFNIOGSNRT G dzy OAOf dz RS

descrise n capitolul de colectare a datelor de teren specifice acestorlipera

Ly FEATE A0 A3 RAOSt QdzLINRIOBANAE S LISY G NHz 2 LISNI GAACT

tS3IFNB F FLaOAySt2NI | O2yaldldz ny 3ISySNIEI RAY

consumului de timp pe categorii specifice. Acestea au constat din¥st NS FNB OGBSy (St 21
n

FT2NYRN LINRPOSyddz f N LIS OFGSI2NAAS LINBOdzY 64 y
2LISNI GAAE2NI RS (20FKNB® ¢20 LISYydNtz F0Saids 2LISNI I
O02YLRYSY (AN {6 2GHLE Ay RAON GAT dzl £ Y2RdzAH OA LISNF 2 NJ
ASLI N} NBI O2yadzydzZ dzi RS GAYLI LIS OFGSI2NAAS® ! (N
FT2NXYENB UA €SIIENB F Tl aOAYRYRNE NI ERT Ba&AYIiNA I
LISNF 2 NX | y i & )3 S

SA LJNERdZOUA@ NERIGA &adzm F2NX¥StS RS2l
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CAPITOLUL W9 Y2, [ ¢! ¢ 9l j L S5L{/;
nomd wSiTdzA GFGS UA RA&AOMzGAA LINPpl@htagR LISNF2NXIF yOl L

Suprafal G241 f Nau dgST NOU oedBl &8 2 LISNI GAAE S RS  LiadinsintaNS o A
aproximativ 16,8 hectareevenindin medie2 & dzLINJcif€d: 1{20lhedaBpe test luat in studill de
aproximativ 0,6 hectarge studiu Y RA @A Rdzl £ = O2y FAIdzNI G f I yAGSE dz
(Tabelul 1 @ ! OS&aiGS RIFIGS OFNIOGSNATSII N RSaddAd RS o0AYy
LINAGANBE t1 YNNRYSI &dzLINI FS0St 2N Odze dbdewa, @xBtatodz & | f
varidh S ASYYATAOI GAGNYMNA YOS S sdpetdi,) TR 1@ itbhIS@stelor

AYLX SYSy Gl S za (OMRIA ASEAZ2 NI A YWRMABAE Rldlzl £ S O ATAabeddNd, 6 S ny
YNNR YA OS FANIA NAS M pnaify(sNaSy K SGd aokdtidiliox e plantatdintr-

un studiu individuala fost In medieRS HZcTt Y 00dz 2 @I f2FNB) MSRAIY
distanll G20Ff 8 INS2INSNBYHNNYy R adzyl fdzy3AYAf 2N NNy R dzNA
RS Ok inddmiafja nivelul unui studiu individualn mediel LINR EAYF GA DG o 1Y 60Odz 2
de 2,5 km).

In condiiile observatela nivel de studiu individual, mM&n@NBXf S RS
OdzYdzf G ny YSRASI R2FNJ nZu1 VY 2 y2 GO IGNR | NGBS ay
manevre a insumatla nivell total al sdzR A dzf dzA Odz LINA GA NB | iildB 0&F 2 NI |
plantare, aproape 7,5 km, repzentand aproximativ 9% din disthn G2 G f N | O2 LISNA ( N
aproximativ 82 de kilometriTabelul 12. PrindzZNY I NBX OSI YI NO®NBAE MRy a0F KK
opet GAA | F2aild @ proprivitd3ropedvR@ M I LIV NIDMZNBE N LIS NNy RO =
din distana paNO dzZNE N 6 A n Yy & 847 Kilgnietril LINPEA Y GA O

Interen,observéh A £ S | dz | O2 LISNR (i | Tab&eRiII12;8in awestyotal fxdlomiéht aY dzy O

G2FK NODSNB NEBI f

fost timpul consumatinopeta Af S RS LI Fydl NS OS | nyadzylid LSa
75,6% din timpul total observat. Mai mult de 73% din timpul de plantare a fost consumat pentru a realiza
LI FyaFr NEBRIOSTSONI ONS & (0 dzt I F2ad O2y ardnirard pe Cadrd, YI y S

NBIt AT I G % ddINelor@HB)iInarzifile de diferié naturi au avut un procent semnificativ in

timpul total luat Tn studiu, reprezentand 19,4% (circa 23 de dne)ategoria intarzierilo(T),2  LIN@ LJ2 NJi
de peste 76% a i OSI & LISOAFAON dzy 2 NJ & @zyelorviEy TirSpul lde.IJN NXz{ -
LINS I N { A NilBr dé plagtardSaNdsumata nivelul studiului5,8 ore, reprezentand 4,9% din timpul

total luat Tn studiu TST. In medie, timpul totabbservat,la nivelul unui studiu individual de terea fost

RS FLINRPEAYI GA QD don I t 2NBNBRS YYERAD W NORSE 6 dzt RSSO | NA:
YNNR X8zLINSHRNG 1SAaGStE 2N 0AX NBAaLISOGA DS Tabelulddi @iRA A 2 N
timpul total la nivelul unui studiu de teren, timpul consumat cu plantarea a fost sesizabil dominant, Tn
YSRAS FAAYR RS | LINBDOAXIGHX S NBh XSRARY NYd@BSONIc 2N
LIS NNyR F F2a4dX ny YSRASEI RS OANDI HZn 2NB 060dz
caracterizatde2 @F NAF 0Af AGF 0SS | YLI Nikcan@NyRW & LINBNRIISO dzl N
3t20ltS fI yA@St RS &a0dzRAdz AYRAGARdzZE Fdz F2ad3z r
ore). ORA & ANSA 6RIZI RSUGI € Adz I O2y adzY dzf dzAFigiRaS14 peatrd fidcatdS O
studiu individual in parteRAY OF NB NBASaS 2 S daSdd@ra Sy prindipdlS S J.
RAYSYyanAdzy Sft ZNMD 2dA9NW0 ES® ! Yo St S OF 0§ SA2LMRIA (RS (YT iN
pe rand)au indicat tendite de ac6 UOB @I f 2 NB WNEB{ Ribhkad NA INdpsfstdiilozy O
individuale Tabelul 3.ORA Yl YAON &AAYAf NN F F2adtnpoaphniddad N n
propriv-i A peNrand RT), LINB Odzy UA LISy G NHz O2yadzydZ RS GAYL &
reintrare nrand = OS | dz I @dziih 2y IOWSBNIKWNES  AREIRIRBAIN O dzy
sunt redate inrabelul 2
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Tabelul12. Statistici descriptive cu privire Variabilek operai 2 y | l& @®nslidului de tidz A LISOAFAOS 2L
de plantare

Statisticile descriptiveé
Variabile Valoarea  Valoarea

YAYAY YEEAY Mediana  Sune Pondere

Variabile operaionale

Suprd& I G 2 LISOW(ha)N 0,106 1,561 0,501 16,816
Lungimea cumulate a randuriloeRL(km) 0,471 6,937 2,227 74,747 90,9
Lungimea manevrelor de TntoarcerélRL(km) 0,034 0,939 0,200 7,438 91
[ dzy 3AYSI {2-TlKnmN Odzydz 0516 7,876 2,504 82,185 1000
Consumul de timp

Oy L} Iyl NB -BRdeDPi A GN 0,416 5,869 1,982 65,861 74,15
n intoarceri- HT (ore) 0,081 2,933 0,529 22,971 25,90
In plantare- PT(ore) 0,531 8,455 2,577 88,832 75,64
TNLINEB 3N G IIEINBSHPI(Br) R A 0,000 1,043 0,143 5,812 4,94
Intarzierile pe rand RD(ore) 0,000 0,610 0,153 5,381 234¢
OY iGNNI ASNAf S | LIND@=) S 0,057 2,285 0,378 17,577 76,6°
Intarzieri- DT(ore) 0,132 2,844 0,503 22,958 19,54
Timpul total observat TST{ore) 0,726 10,984 3,213 117,601 1000

b2 (RKWZ22NAGF GSF RF Gt 2NJ ydz | dz G, MOl daréad fosiaitilizated/aldals Nadiane GentiBaportaiey 2 NJY F ¢ A
GSEGZ a8 LINBOA iidérddn v A BY {IPoRdedShn Wi daAsAat cantarzieri, ponderea in timpul totaluat studiu.

ClLOG2NHzAZ OSt YIA DEWPSHAQBGNE UNI daicandNEibgd@ntz SE L
in astfel de operdi, a fost supraféd 2 LJSOMIha).NFigura155 &8 0 S LINS TSy depetddiN NS £ |
RAYUNB YF22NAGEFGSE OF GSI2NRAAf 200y RS8R ¥R H& dpeizatdRB ¥ 8 A
Toate modelele dezvoltat®é A LING T Bapelul 1B&u fogtysemnificativeh( = 0,05, p <0,01p A
majoritatea au relit sNexplice variabilitatea consumului de tirfpppropottii mai mari de 95% {® 0,95).
Din modelul dezvoltat pentru consumul de timp total, pentru cotkliA £ S 206 a SNIBIF 1S NBT «
unui hectar poate dura mai mult de 7 ore, rezultat@ug’ dzi UA RS LINR LINA SG I Nz |
AYRAONYR T LJidz ON bideaum hedal pe R.Gu tdale laogdieh, pith exdladéréa RS
NYGNNI ASNAE 2NE | OSIFaidN @gFHt2FNB aOFRS tF 11 FlF4N
RS LINBINGANB +Ft f dzONNNRE2NI F NI FA -DRIY NE R dzF&HNLIK gz
FIGN RS Ot 2 I AYAGALEN® hNASyAGERNI ALIS NN RIS SO ¢
1] RS YNNRARYSI &dzLJNF FSUSA 2LISNY S NBIT dz
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operate

[ $3 SYRNimp total de studiuPT*-G A YLI RS LI Fyidl NBxX AyOf dzarrg@imgideY LJdzt |
plantare, RT-timp pe rand HT- timp de IntoarcereQA- suLINJ Bpetal N
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Tabelul13. Modele predictive ¢& E LINA Y id co@surhlifuildétimp iy OGA S RS & dzLIN} FF G 2 LIS
Statisticilemodelului

Model predictiv

N R? h p
TSTlore] = 7,58 *0OA[ha] ¢ 0,33 28 0,97 0,05 <0,01
PT[ore] = 5,62 xOA[ha] ¢ 0,21 28 0,98 0,05 <0,01
PT*[ore] = 5,85 xOA[ha] ¢ 0,13 28 0,98 0,05 <0,01
RT[ore] = 3,89 OA[ha] + 0,02 28 0,98 0,05 <0,01
HT[ore] = 1,73 *OA[ha] ¢ 0,22 28 0,78 0,05 <0,01
b 2 (TS Wtimp total de studiuPT*-G A YL RS LI F yil NBX Ay Of dz8T tihp derpleritddzRT- thnd pelrdd-HT-Nitiph NB | L.

de IntoarcereQA- & dzLING RILIS NI G N

Tabelull2 FSNN 2 AYIlI 3Ay S R@BincipaliindicdtoriaidzedtNz| e/l udtike NRISIZL INI-
Odzy | OSo6 i Al ildidzdaflgd aolectae dnitéreénl \liteza de plantare a fost, in medie, de
aproximativ0,94kmxhUA | @F NRA I G nydNB &R ERNYdeSEDn vi Yy N Y
de unele manevre foarte lente ce &uLIN N&BZ LIS & St $lor apdzhddVifEZa Gu careas! realizat
manevrelede @ 2 I NODSNB UA NER2AGYUG NI dRBNALKE WNIRGRI NBH YU R YddA Y
xh'x Odz 2 @Ft21NB YSRAIl yNiteRaSeRISILINE B A WB{ g AlAer LA §
zisel T 2 a inai h&a(R&ANAL7 km x ).

in condiiile observate Tabelul 13, eficient o0 NXzG N F @F NAFGZI ny &0ddzRAACT
FLINPEAYFGAD pZp LINYRNdBEIASEINIMnYp YSRESE LIOF | LIN
NYodayAMEBNIS A RSY G N | F2a e 2fécivd bEZAE avill o valpareOntediedzte S F A
aproximativ 5,1 ore x hia in timp ce eficieta estimaN LJSy G NXz LJ 4 ¥ & IN NIt INENEB IRNA
circa3,8ore x talnacestecondh A = LINRP RdzOGAGA G 4GS oNMziN | @F NRI
s 0A | F2a02 ny YSRAShHarde e, indifdkptid naturd foidal y X falzS « b
productivitatea Tn propcdie de aNR EA Y| GA J wm: 2 RIG FAAYR FF LdzA O
medie, de aproximativ 0,18 ha ®.h

t Sy i Nz I dficealdzy A NLIN2 RdzOGA GAGEF S YHzg ORER 46 6B & BizA
organizatoricea acestor operdi. In Figural6 sunt prezentate reléile de dependetN UA @ NA | 0 A
I OSaid2Nrx RAYGNSNABNE RAzOWUR 202 8k dz6 1 R¥FAIAGNB 0t dzy IAYSH
RAAIG &4 f NR HRROLBS NIWE NR® 2 LI NI ST UchrBumdBetindS i A g2
YI'ySONB RS nyid2F NOSNBE O6A NBAYGINRMPONEY LINYyRS OFAf GON
Ambii indicatori au variat destul de larg, primul fiind cuprins Tn intervalul 9X)329, iar cel del doilea

fiind cuprins n irgrvalul 0,03 0,50 TTabelul 14. Modelele dezvoltate adh Y RA Ol & 2 & ONRSNEB
invers propoth 2 Yy I £ N | GilL.dNBRNRME IR I AXANINA Y A f Sondli (FiBukaQ$. G 2 NA f 2 N

Relaja de dependedN | F2ad UA Y/ A-a@izat RGoyfuRNHTPT{RZ064), ceedlog R &

I AYRAOIFG FI LIWdz ONZI LIBERYRIdXAi @ e HiBaceia88 i apibiectads | v
ASUANRE S UAa delynartaiddiat, fsedivi nyinimizareaninfpului consumat cu manevrele

RS nyid2F NOSNB &BIEIINSBSz008/ GENHzON-GLIN (Oa3fa S a NXdeyA RS
vedere al consumului de timge distanSf S LJ NOdzNAS> LINRPol oAt ON 2 0 dz
Ydzy ORN F NJ Lidzii S | @51 ny OSRSENDB Ydzil BBRK ¢ BA YINR NS & 5
0&d dzLINIF WRHEGENZ | GSKYyAOAA RS RSLRITAGENB LINBPOAT 2NRS
de realimei  NB Odz o6dzli | UA LIS dzj ¥ NIB ILINRR WIS | EINB OS&a G dzA | |
distarlelor pacurse in afara dzLINel, diiSidandparih £ dzy St S Y ySONB NBIFt AT |
respectiv, scurtand timpul consumat la capete. Pentru dises OS I & GUNA  ALBSSyRdghdide
yalYofdz YA o0dzyN Odz LINRGANB I SFSOdiSdepotluddn OF NB
FyFfAT N GF € 2NN Fig8ald AsBel @&ndlraNdstil @ngr#lL) ALS fosy dé aproximativ

w v oA~ s oA

0,05,a A (iadzh thanspus, din pnctul de vedere &LINE R dz,ink-BA ONB UGSNB | | 0Sa i ¢
1500riny O2tdlod® INE | | O 8d orobimdndu-seastiel?2 NIDNBE UG SNBE RS | L
prr ny OSSE OS LINR @S Bdess aspadtrRpuesiichr@ibuil la $uStenabiitada O A A «
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operah At 2NJ RS nydSYSASNB | Odz i Redditdtessivillaie ot BAtOA S NE

atuncicandseanafizl T N UA NI L2 NIidzt OS Al ny O2yaiRSNI NB O;

Tabelul14. Statisticile descriptive cu privire la indicatorii performemproductive
Statistici descriptive
Variabile Valoarea Valoarea Valoarea
YAYAY YFEAY YSRAI.

Indicatori spaiali

Raportul dintreHRLU RL(R_HRIRL) 0,03 0,41 0,08

Raportul dintreHRLU KL(R_HRITL) 0,03 0,29 0,08

Raportul dintreRLU RL(R_RETL) 0,71 0,97 0,92

Indicatori temporali

Raportul dintreHTURT(R_HTRT) 0,03 0,98 0,30

Raportul dintreHTURT(R_HTPT) 0,03 0,50 0,23

Raportul dintreRTURT(R_RTPT) 0,50 0,97 0,77

Viteza de operare

Viteza pe rand RS(kmxht) 1,00 1,27 1,17

+AGSTF ny OA YLzt HSKnyhd)D NS ¢ 0,14 1,97 0,31

+AGST I ny GRSKkinddaf) LI |y i NN 0,81 1,22 0,94

dzG F UOAG LI Fy Gt

b dzY NNJ RBJX b #iz(i LIBBG NdNIzé K)o A 4515,4 6089,8 5032,0
b dzY RRJ o0 dai | {bé elru- CM(0 dzii *nBhHiA 1,81 2,59 2,32

Distarllt RA y (i NOBC(m) dzii I U A 0,39 0,55 0,43

t NEPRdzOGAGAWMI GS 6A STAOASY

t N2 RdzO( A @AGPRKRSHY) o6 NXzi N 0,094 0,179 0,149
t NE RdzOG A gNBRhaxt) y SiGN 0,123 0,218 0,182
t N2 RdzO( A @A {BPRh&*h)SFSOG A ON 0,135 0,223 0,196
Productivitatea pe randRPRhax h?) 0,225 0,285 0,263
Eficient 0 N@ERNx ha?) 5,589 10,627 6,696
Eficient  y -NERh xha?) 4,577 8,113 5,497
Eficient S F SEERAxBA) 4,484 7,400 5,114
Eficiena pe rand RERh x ha) 3,508 4,438 3,797
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0100 1 1 1 1 1 1 1 1 1 1 J
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
R_HT-PT NPR [ha/h] =0.167 RHT-PT + 0.22
R2 = 0.64; N=28;=0.05; p<0.01

b)
Figural6. Relaia de dependeiN R A Yy (i N3 LINR RdzO G A GMHRITLD & IR WIBTHON UA A Y RAOI

Scopul principal @ @ dzR A dzf dzA O dide N/ @A NS NS | X LIS NFéliBecéhiaatedar 2 € 2 |
fost acela de a documengerformartt  LIN2 RdzO G A @ N Jiinpé fomddl ipFelde datuBprivire JS NJ-

flI O0Said XNALWRSSQ@KIEINI VSYyiS RS LI FYydFNB®d t NRY dzN
comparate cu cele disponbiS ny € AGSNF ®dzNIOF NGB ES Ny GACRSAFHEUNR G A Y
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2yadlard ON @AGST I RS 2LISWENBRSOIVNIUATYN RSE @defi 4|
o2y ¥ )\ JdzNA BF I £ RIS Wl § 1 2 Yy S UA itezk feZopeNde cupringe inrintervaiutlz NB
de 1,0-1,2 kmxh's LJS)/u NHz dzy &S0G RS ardzlUMly®S/ROI NEI ¥ 6 NB Yy dzb &
anterior,n y’ GIEH@’SRII?\ISI{)OSO A LISy i NHz 2 I?Sya AGFHGS RS LI I rg(lj I NB
Y| U)\)/)\f S R)\y FfGgS OftFrasS RS YSOI VAT HNBOR y@deY GH No FA

I

dadzy i OF LIR/NE AT HdzZRS RSLI | al NB Y| A2-5KknNK @Busl NB :
etal.,2015al-yT2yS WAMD Db at NEST | RS 2 LIS NI NB = atRidaeish O dzYy

LISy ddz  OSad &G dzRAdzE | -1B% & HZO0 dELUNDYYRE N arfiyF S y (02 NGO N
SOKALI YSY(d &AYAEINIO!fflaAalbaz REEOSRBORSG & ¥ RgzE
acest studiu, varid I GAGST SA RS 2LISNINB | F2aid aONIdzi Nz 2
LINPOFOAE aN LI NNZ RFON &S dziaAft AT SFEI N OStlUA yA

deo dziit 5A € IOSEEOG IdIANGz &S R (iiNgsobabiNca mundifiritigplatihtoriO N T ¢
YEydzd t A0 &NYy SRNRNYSYLE I yGENNRA YIydd €S €1 @GAGSI
L Iyl NBd tS RS UGrefpdilNG I INIINSNS 12 R BeineSe@ &6 reproéctay G dzt

LISY G NHz | Ldzi SI LIX Fydl f1 FOSSIFUA @GAGSTI N UA RSya
Ny OSNODINBE Ff ONNBA adz00Sa @I RSLAYRSS pP§¥ RSt BARA
RS yI{ddaNN GSKyAON A YLWza % dRIklorfcgrddebuie Plantat® He Bpt, Y Sy &
LINE LINR S NHzZE S OKA LI Yéyijdzt d¥A |y 0 RSB P2 &R & Nzt 21 AN F I

A A W

intrr-2 YN&dZNN YNRGNARNYSRE & dzy A3 INSSVHEDOIO S LIEZNISNE Nf §

ndHd wST dzZf GF S UA RA&AOdzOAA -uhdMh OAY R 2LISNI GAAE S RS

Pentru evaluarea performani operah 2 Y I £ S ny f dzONN NRXuhefe, das reaizatarei NN NB
teste de terenPoian 16 Roian 2 unde saufolositk OSf S 8 A (A LIJdzZNA RS ©alicS Ol 2 NJ
undesafoR 8 A G dzy NBOSLII 2N Dt { n yA 202dbloy Pedtiu fstubalan 2 02 ¢
1, studiul realizat prin asocierea seriilor de date colectate cu ajutorul acestor dispozitive a acoperit
aproape 26700 de2 0 & SiNddekctdtelJS y i Nz A O OBX .NGeHdil (puyncte) GPS, avand o

RdzNJ G Nest 2 BIEfIN y & LISnFRurd UsunRé&preXedmfeyhfieINE lil2cHdu rezultat,

LINAY OS8tS R2dN F62NRNNX RS S6FyGAzyt NB oundtei NB & LIS
afostopritTSS a0 OA NI &dréSrotoral @deurielteid fdstzborni TR s), In timpul total luat
NstudiuTO @ wSSUFYyGA2YyFNBF ASNRAt2NI RS RIGS + 02y Rdz
identificareaO St S R2 dzN & (i NSUWRR), l[ddo&ecerdfdicteNBzt HA y & NBA DEWIS6 d®E dz
fost mai mici de 0,01%.

90.00
- 8000 76.30 76.31
E oon
)8 :
2 50.00
X 40.00
?j 30.00 23.70 23.69
§ 20.00
£ 10.00 . l
0.00

TS1s TR1s TS5s TR5s
wlk il RS SUFyGA2YIl NB
Figural7d t 2 Y RSNBF A Y LIz dzh T dzUX 2 EEpiNGfzibul tits! BTH 6 furdi degataNid § N 6
SUFYGA2YINB om UAS NBALISOGADS p A0

Inseriadedate reS oyl A 2y I G N Odz LiéNde@eleMdai milte oril (10 0& mult N 78% din
cazur) motorul a fost recunoscut ca fiind in starea de fliooare, un aspect care ar putea indica o
proporlie mare a consumului de timp ca timp productiigurie 18U 19). Aceste rezultate cu privire la
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timpul de fundh 2 Yy I NB F NJ LJdzi S+ FA RS dzy Y anhiBe cdnguingrile deny & (
carburai 6 A &N S8 O2NBt ST S Odz O2yadzydz RS GAYLD
InFigura 18untreprezentd S R2dzN A Yl IRBA RSB FGBEI Yd SdzRE GSt 2 NJ 2

02t SOG2NHzA RS RIGS 002t Bdbiallsa Sréspdctiv.drdateforfd GIN G & 2 RIS
(Figura 186 I £ NG dzZNA RA= AgNdinTaiz reigs® 2 ¥ & dzX dzef 6 RS GAYLI OS OF
R2 dzN & holoRdui: Tt finfiune TR0 UA TR LINB AN OGA-MESE Y842 Ay Of dzaA g
RSY2y Gl NBIF RA&O0dzZ dzi RS G NASNBI (ldz INBRHIBN Byl | LINASY
la15¢g= RINJ I dz I @dzi 2 RdzN@ S NOdY I HAO BACBIANDIING Sy ROR2 YIS ANG |
SOKA L} NBI UA R&heSiAK AT A I OIONZ T2 Sigded R SiLlNrEdyE det | OO S
¢ RENJ FNNN | | 0AylEdsl Y A(@@SHicda 168 5 AsKeFde Svenim@riteApat ki G N

observate in datele diRigura 184J A | dz I @dzi f 2 fl nyOSLizidzZ UA ¢

RAZLIS UINB/ A2y NBI RIFGSEt2NE | 0S4 S st&dfbstiutercs gtareSdE O N.
Fdzk @I NB | Y20G2N¥zE dzZA X Fdz F2a4G SEtAYAYIFGS Rsay &SN
NBdzUAG aSLI NI NBF OSt 2NJ R2dzN a i NNR I fadntawigrifoe Wzt dzA :

G A YLz OmnIN®afln stdfede fundonare.
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Figural8.t NEBOAT Al RS NXB Odzfichardbin®tdidiui I & G NNR A

[ SASy&NMprit TH  UA X NB & [H 0 timpd Yotal LTH NYLASHY ( dNDz RS SUIy
NBALISOGAGE p & 6060T Odzt 2F NBI GSNRS NSLﬁNJ‘ST;Uy(umdzﬁzlefsm
NELINBTAYGN A0IHINBYF NBY 2INUA daA B FUA D NBALISOGAGE 2LINRGY !
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Legenda

1a-e — Motor oprit
2 - Motor pornit

@® - Motor oprit
@ - Motor pornit

Figural9. Starea motoruluireNBS T Sy G ¢ N 3aINF FAO LIS KI NI N

Surs: pelucrare in QGispebaRal G4 St 2NJ RS GSNBY O6A I A Y[ 93T YarRMmdWBIJopritS NA Sy S
ny GAYLIdzZ LINBINGANRA SOKALN YSy(ddzt dzzAi RS G NA SINBimdull ny OS
RS 2RAKYN f I &7¥ N Niparsodafelc NIy YRddztdzAR QU A2 RASKO/SNE AUIAN RS | f AYSYyY
1d - deplasarecu motorul oprit pentru repat@® A £ I O LINed ldif dzZINN y RSz 2RAKY N UA | £ (€
F @dzi  f 2 O& dzUINIGF @diteildatstare de funionare

20
19
18
17
16
15
14
z 13
g 12
= 1
5 1
< 9
8
7
6
5
4
3
2 |
W [T
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
P88 BEREEEEREEEERSEEEREEERE
Time [5 s]
—A ——S
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inFigura20a § LINBT Ay N RASKI YROH 100G ST SNSG oD ty(l Angyy HaiSSNR A 4
ASNRAATLS RS Iué RS yIGdaNN GSYLRNItNo o@BrgmarSy ( St
FGSYydN @N’J\EIfS%/Ni]N R$ RISE S&Sy (St S RS YdyAGN Oz | Fd2
caracterizate de acceleie A Yl NA UA @AGST S RS RSLIIFalFNB YAOA®
centrul figurii, fiindcaracterizat de o accele#laS UA RS 2 | @8&ST N A ¥y RN IOdi NI d:
NBALISOGAB: GSYAldezveniménte 2eRali &witbc du fost cele caracterizate de viteze de
deplasare maimaride 2kr2 NNA RS @I ft 2 NA B ONE dzda BISOA A DOOR S BINT 3

cu motorul motoeuneltei oprit.

Rezultatele cu privire la consumul de timp, separat pe categorii, sunt prezentgigira 2> ¢ NA SNB |
propriu-I A &N a réprezentat aproape 62% din timpul total luat in studil),(indiferent de coredgile
S¥FSOGdz §S RdzZLIN GAT dzk £ AT | Nddde 1% @nNifnpgulft@aN{) &réprefehtd S ny
deplasarea ik ¥y (i S N 2 Neilzfe operdrlcINthoto&iIllopritATO @ t | dzl I RS Yl aNz A
intarzierile de natul LIS NARNGIOMAN oA | f (S STal temedntatRn@i molydéd 37%d A S N
dnTT. OpartedimlMTé Tn 4S5 Odzy RSO | dz ¥ 25D RdyLON- RN Gdil €Ayl | ONBGES =
vDAAX RS2FINBOS (AYLMz NBa WR@rasAdd INTG opesaie din niotiSd@A T A O
VI GdzZNN LISNER2YI|f N

()

Legenda

@ - CT - Timpul efectiv de taiere

® - ST — Pauzade masa, timp de odihna intarzieri de natura personald sau alte intarzieri
O - AT - Timp complementar

Figura2l. Separarea timpului de lucpe categorii

[ SASK-Re2entarad SY SINI OING ST2NAAE 2NI RS O2yadzy RS {AWigredh a2 OA I

oblh y dpiirN agoritmul de separare; B RA a (i Ndorswizidh de timp LIS OF 6 SI2NAA S  RdzLIN A
algoritmului de separare; CR A & (i Nohngudaiilirde timppeOlF 1 STA2 NRA A X RdzLIN NBIDA & A NB | |
datelorin QGIS

intestulPoian © NBFf AT F{G Odz I 2dzi2Ndzx O2ft SOUG2NAE 2N RS R
R202NNG dzy ydzYNNJ RS mm NNy RdzNRA 3S Yrépesentsdt Oldagithe t dzy 3
G2GFEN I NNYyRdzZNA f &AINZ2RE NG cilNn RS WE p2 K& &LINIBST Idzf § Ny R
007hax2 NNA 2 LINPRdAzOGAQGxk#EKNS ySGiN RS nimm Kl

intestulPoian Z NBI f AT 4 LINAY LINROSRdAzZNA &AYAf Il NBZ &dzLN
o2 NRI GN & Poian IR NI GREENRIZ 2IZA 8 A y I3 dz2NN SOKALIN RS NBO2f
OANDIF cXo 2NBZX ny OFNB SOKAYLINNSH JUJ NdzNg FO di N2PLIS NN
¥

FGN RS k62 NRI NBin Iidiz A% 208 (+ G0 ny/ tiSHii& RS Rebri b RS
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Figura23. Rezultate cu privire la consumul de timp pe categorii Tn t&iizin 2

LASYRNNBUNBT Sy NBI  AF S yNRIdntifitareaS cASS/2AaY1 3yl St 2 NJ ALSSA  6dFAT | @ Ak(G
(exemplu), eR A & Uia\:Bnéudatilui de timp pe categorii de evenimefi®:a Gidndre cu motor oprit G- deplasare

Odz Y2 G2 NI 83deboraré) TW_DFFdéplasire cu motor oprifW ON-RS LI I a NB Odz Y2 G 2 NJ
GNASNBE O0R202NNNEBO

De asemeneaFigura 23LINBT Ay iGN RAAGNAROdzG AL &LI GAFEN F Lidzy Of
luarea in considerare a unor categorii de consum de timp care au fost similare celor dirPtaatult
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SEOSLII AL nyoiadP 1 def2 aliS & (OBISdA DD EA RYANBYIAYLAA 02y
cu motorul pornit TW_ ONd 6 A X NBALISOGADTI 2LINAGI FTINWOFE W5 5 UZAIN I |
Odzy 4SS 20aSNWNI O2yadzydZ RS [']T)\Ni@(la@@reﬂenta@ﬂllﬂﬂ%(ﬁiﬁSNJ\T
TLop2 LRNIAS NBfFGAG S3IEN OBDlaﬁ)]Sclareafostd@GlfGSB)/a\Rap)drtatOI 0 ¢
I RANIGF G20 tN tdr N ny &ddRAdz LISYdNHz F Y68t S
FLINBLAL GS® 5AFSNBYSSt SILMBYRSLIBGEIAEy HBEE OBKNS |

testul Poian 2 comparativ cu testuPoian X 5SS | ASYSy St > | dz YI A F LINNXzi |

<

>

dzy SA LINB LR NIAA YFA YFNR | RSLIX I & NNAFoianNJICy stareQ I R Nz
LINE RAZOGAGAGE GSE ySGN ny 2LBodhd A FR2E GRS 4K AZNENNS | &
Grt2FNB OFNB F F2ad YI A PoianA0,11R&E NN CO Bate adest&ROA T A C

LINE RdzO G A @A (i kuliPSian 210 NEZAI NG n§a @B x2RERE FAQN RO I LINR A | & IN
indicatorului similar pentru testuPoian 1

In studiul realizat in mod tradonal Qalnid, s  dzNY NN&X (i S @ | (i prbddeBve a dpiSahalF 2 NJY |-y
de doborare cu motainelte intr2  Odzft G dzZNN RS &1t OAS ny @NNEGN RS wH
ciclu de produtie (primarotah S0 ® wST dzf G 4SSt S | 0S&aiddza GSada RS G
2 LISt de doborare cu motanelte 0,13 hax2 NNOIF NB | F2 a4 0dzOOS LI BLILIS DA KA
moto-unelte diferite de cele luate in studie.g.{ OK& SA SNJ UA cafrGlacestii test) anfast 0 @ C
observat consumul de timp Th cadrul op&tah £ 2 NJ RS R2 02 NNNB LISy i NYz dzy VY d:
fdzy3AYS (G2GFftN RS FLINRPEAYFGAD mu 1YSZ NBATARIGGA O
15). Au fostobservé® UA X RS | aSYSySI s AyOftdzAaS ny addzRAdz d
ASUANB UA RS AYyUNIXNB LIS NNyRdZNAtES RS NBO2ft Gl o |
cumulate de aproximativ 0,8 km, respectiv la 0 medie, pe evenirderdproximativ 15 m. Distéa medie
NYGNB GdzZ LIAYAETS RS al f OA STadeluIRADE I & & dRavoit@ndltimgil - LIN
YAON ny AS20dt KISH YZSIHS GAST AGIK GadNIS | ILIE A ©F G BA n I & 2 MK
utilizate pentru infiildarea culturiR S LIS K dA.M FNGny addzRAdzd 5Ay Lidzy O
P F238d0 OF NI O SNIiyr WS RRS ZLINBicSyt Na G NA  RSUmeHet OASZ
I LINPEAYF GAD odp OOdrY dzR i 8 R FLANSIHANGRYAY NB @ME I G N |y
efectuate, a fost, in medie, de 8,6 ciirapelul 15.

Din totalul timpului luat in studiuTSD = G A YLJzf RS ToE) Nbmstandl diid\boboriréaN NJ A
propriv:i AAN OA RSLIFANNRARES LISYyidiNdHz AYGiNINBZ ASO0ANB ¢
A YLMzt dzA  F NNN dpgodane ppkid REISI SN Y RdzfF NIRBA reprgzéitaNd7%,S NRA
ceeacd NJORN ny O RNYz O2yadzy@@rAE RKRBSYiAYEY FENS RS G NWK.
de rand au reprezentat o propdr S YLINENATR NJ& ONT dzi NTDFTI I ©8a G2 N8Iy N UA
mai mari cu care-au petrecut aceste evenimente de inteare (2,21 knx 2 NiNrabelul 15. Cu toate
FO0SadSIFE GAGST I aLISOAFAON Y edn@NBréig dddngai cuyvifedaz I NO S
de doborare propriul Ageland OF NB | F2a G Sa (i08¥umiN 0,18km B 3J 66120 \NB
ia In considerare abaterea stdandNdR Ol A Y RA Oli (Tabdldl 15f Renliatalehch @rikire Fad N G
RA & GANR oQ2(y & dzY dzf GZh (i RISS i 2 NILR $ A & a®md ebliBatepedru IngictoridzS v U
LINE R dz@.(A&tf@ Apipdudtivita I Yy SGN | F2a0 RS OANDF wmMIu 2NR Y
(Tabelul 15.

Modelele empirice dezvoltatdescriu reldile de dependetN R A y (i NBdohbr&ry prigziul R N

rand, T NNN n yfd NNJ X 8i2y78 A & KD, reduBeiivRidzbutizletrecut pentru manevrele de
nydz2F NOSNBE UAT NBN v Wi NBR 15 NANBisgeRBtdarcdReN3; ibdteyacestea

sunt prezentaten Y LINS dzy N Odz LINR y OA Lkld ndotidSlor dedvbliataimTabiel@A6 RS a O
Timpul dedoborare proprivl AL NNy RZ FNNN ny i NMITF GRS ENRUngim2 & & &
randurilor operate, iar varid | | OS& GdzA | | -0 fréarie deSOB%WIER O A thp g Yy RRJI
modelul devoltat. Un efect simildR S R S LISy R S y (i &lfosioBséryakiftre tiripul de @i¥arcere
FNNN nydNNJ A SN patdirse pedmyi A exéGita acBste anareyfe. In ciuda acestui fapt,
variah I GA YLz RS nyid2F NOSNBI &W NFAGHIN N NI A S NGaOIN - RS,
distanlei de Intarcere, judeé@nd acest aspect prin griYl 02 ST A OA Sy liddjudzdt RRS RS
0,39F OK A modRIuR re€pBLtiv predictorul alds modelarea fost semnificatipentru un prag de
Tncredereh = 005.
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Tabelull5. { GF GA&ZGAOA RSAONRLIIAGS LINAGAYR @FNRARIOoAESES 2LISN
productive pentru testul Dalnic

Parametri Unitatea b dzY N N cure ST NE I
RS Y N: observdii abaterea standard

Variabile operaionale

b dzZY NNUzt RS NINRRdAzNA NB - 62 - -

Lungimea randulor (R m - 12169 1963 + 1999

bdzY NNXz RNy d2F NDSNA - 53 - -

Distankle de intoarcereTL) m - 815 154 £ 95

Distankele intre cioate D9 cm - - 34,6 + 220

bdzY NNUz RS € NGgdGFNRXR LIS - - - 6,1+ 35

[ dzy 3AYSE SDRN&aGI NRAE 2N 6 cm - - 39438 + 826

Diametrul cumulatJS OB G N 6 cm - - 8,6 +45

Consumul de timp

Timpul de recoltar@e rand ¥ NNN n ¥di N secunde - 48652 7847 + 7689

Timpul de intoarceréF NNN n ¥Ti NNJ A secunde - 1392 26,3 + 137

¢AYLWzZ RS f dzOmBEJ F NNN secunde - 50044 -

Intarzieri D7) secunde - 11599 -

Timpul total luat in studiuT(SY secunde - 61643 -

LY RAOF i 2 NJeilproduSiveFF 2 N | v

Viteza pe randRS kmx2 NN - - 0,87 + Q18

Viteza de intoarcerel§ kmx2 NN - - 221 +112

Productivitateay’ S (NRR 6 hax2 NN - - 0,13

Productivitatead NHZEPR 0 hax2 NN - - 0,11
O)/AEISV)/SNJ-fZA N"szggl-ggfé (')éAfQ’N‘l [’]ANB]\A ﬁSéGVSV RS &S
2I:J§NJ',U)\2)[| AS vé)\ RS SAOVK”A LJVI'MYS)/AU St Sv RS ,Y'dZ)vaN V‘F’ZfVZé
FOSau2N) 2LISNF UAA -011RI QU RS RSRAWNE 2 @def @7 20BN K3 &
Ydzy ONZ 67\’2 VNA é.,LJSOAU“AQZIVRS 2 NR def TRftA2AaNka ARSVGJVZNI'ASBF
(Tabelul 1D @ 9 @PARSY G SEAAGN O0A FfGA LI NI YREANSNIE NBE L

Abdz ny O2yaiRSNINB Y2RdAd RS 2NEIyARNKWBNB  YOA DK A
YdzYNNI Y OF N} OGSNRaGAOATE S AYSYaf\Z)/'IfS LS tNadl
fRAGENRE 2 NI 2RAISBG HOWT &S/ (OHES YRE S NIE @dzLA Y SG Ff & o
studiile realizate in cazul silvicultuA  ibridlle, Bfciéd: vy S (i Nildr derdciStag cu motaunelte

L2 0SS @I NA I xhay, in NiBtie jeRB D SNB A2 NB O (i 2 INde distribuiaYegetdel, TA O S
gradul de acoperire cu vegeé?aé o Ala d)bst&éleﬁ)wn teren. In plug LJSiieldé doborare a

culturilorderotah S & OdzNII N R- SzyS[ fi 6A Bidz2RHz ¥ S G &R Sin t’érézyd@sthlsan\l\l\ & ¢
timpul iernii sau BLINA YN @S NR A& LIS O ¥ BIdzRI perfigmiantA yIBINRIESIFQG A G NI Ay |- C

ca efect al condiilor meteorologice.
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Tabelull6.a2 RSt S RS NBIANBAAS 24 yik NEBN LISISRIS MRy dUA Iy NIAA NGRS T MBI
fundieavariah SA € dzy IAYAA NNy Rdzf dzZA UA | fdzyIAYAA RS nyd2F NOE
Statisticile modelului
R Sig. F Predictor Valoarea p
TC(secunde) = 3,752RL(m) + 48,25 62 0,95 <0,001 RL <0,001

TT(secunde) = 0,919 (m) + 12,13 53 0,39 <0,001 TL <0,001

Modelul predictiv al consumului de timp

Note:N-b dzY N NHzf  RioRe- BoefiaichiNIA¢ determina /aj@stat, Sig. - rezultatele testului de semnific la nivel globalaloareap -
rezultatele testelor de semnifié pentru predictori (variabilele independenteJC- ¢ A Y Lddzt RS NBO2 ¢t (I NE-lUnmed Ny R T N|
randului, TT-¢ A Y LJdzE RS ny (2 | TNIDBAKE deFrtoaBre ny G NNJ A SNR =

TabelullZLY RAOF G2 NRA LINAYOALIF £ A A LISNF2NNEugeliesSA LINPRdzOGA DS
LYRAOFG2NRAA LISNF2NY
¢Saidd RRBBHGNBYNBR 3Sy NPR GPR
WKl B 2N OKF B 2N
Poian 1, operare cu 0@K A LIN 0,11 0,07
Poian 2, operare cu 0@K A LIN 0,07 0,06
5t yAOZ 2LISNI NS Odz R2dz 0,13 0,11

Operdiile de recoltare a culturilor de rofaA S &WrdadHzN St S LIzNIi I S RS ONi
caracterizate, in general, prin perform# LINE RdzOG A @S YI A &aONIT dzi ST Ay RA
recoltare,acestea sunt caracterizalR S LINR K oz fisi @eA0B Ra 2 N'KBurger, 2010; Seveier

UA . SO1USNE HAamMHIT 2FyoS@SNBYy Si f®dx wnampT ¢F €
6GNASNBO adzyi RdgyFSINRSItS2 NJyo YRIGi2dgi2 F ASE2 N O2 Y LI NI |
Y202 TRINNG OGNt RAY diNVaG d@R GRS yiSdaGNBe GRS &l dzt RS Ay C
menionali mai sush y F Sdz8 Wi LIFINF RINE R gbCRGIATEON  ARKS  (PALISINNI Gl INB 6 dzA
cadrul unor studii mai detaliate. Procedurile utilizate pentru colectarea datelor felésRoian 16 Roian

20A RSAONABZSG6Y ObzRNINNA E O LINfeeOmibicatd pe bagg rezultsdtBldr, @@ f St S
sush yS RSYSNEdzZ RS | STFSOGdzZ &0 MBRA M ALIS (i $NEMESN2 LISdxyr
OA 2NBEHONAH I YIidnNBA A & 5 &NK BaS Y&y st Kl ILIN S &8I0l rahdurile) Y 6 dzy
LG FA ONI dzi§ OF St35 Yl (iSA Y LI yO Saxiaki opeiadiss poStebhroihiNGl | 3 S
in medii GIS pe baza unor date colectate din teren proteduri GPS, aspecte care pe baza analizei
RFEGSEt2NI Dt { O2tSOGFGS I NJ LziSI 02y Rdz0S I 2 aSLl
Fdzi 2 YFGATFNB® h 02NRFENB aAYAf NN &S LRFGS dziAf A
LJk NDSf SAEI I BAONdzZa®OYSE YIFIYyS@ONBEt2NI RS nyid2F NOSNB
dzGAE AT OGS ny &a0dzRAA (ANDSAATIANSS Oy tASKA EAWNOVGIEE OF SIZN Y diaf R
2005).

Oy Y2 YSy i dzteloNd® tefer, huNeNIddntifiéaSdate utile pentru comparare in literatura de

specialitatey | A2yt R2§x t NG SN/ i@ 0 S | OSa& O Situlkedobde yafi 2 NA
RSNJ aSA2RSy UA DAt SN 6mdpdphazz NS ViyNMoz 02 (Y 2UAINER R
OFLIo6AEN &N NBO2f GSTS € NadlNA ny i NEENBHIBENNG SY S
LINBT AyGN SE LJf 21 GF NBI  Odzsaidditat pddittiRiate abicdRipamentel& ced O dzNIi
NBFEAT SHT N NBO2f G NBI R Sintefvild 6,09-0R2haxy2 (NKB B (R & & Nt

N
includerea timpuluiR S 2 RIAofeyatruli LINBS Odzy oA | O2yadzydza @Kd &80 K A
realizateinterenin & YSy (i dzf NBO2f (i N@RIB)@OL lyYd 820 & BEY ¥ cuSn@raNl NB O 2
unelte a culturilorde rotah S & OdzNII N RS Gay f 103 SF SN ISy v AUAIIX T A O
NB It AT I G Nn svdfidor, peidrmtada LINE R dzGetditNONA A+ FI2Y AAY R Y& G2 FS)
F2ad0 SaldAYl GR0lhdx2NNAIZT NENBUIBOSPANEE 5S | AaSYSYy ST [«
Becker (2012a) au studiat performin  NJB O2 f N Ndlelke, nQdz O3 (RA GAAT S  dzi
Y 2 ( 2 T SNdianddProductivitate de ordinul 8,12hax2 NNNLJS y G NHz 2 Odzf G dzZNN RS
Studiimairecente €.9.{ OK ¢ S A S NJ201Zc) au @iditaSgedformae productive in operdile de

NBEO2f (I NB OdzLINA y &8 NigefitiuNdBajele Sppcializaide tipnl Eambinelirlagricole
modificate pentru recoltafeng forage harvestens De asemenea; OSA | 6 A | dzing-dihalt | dz A
a0 dzRA dz 6 { OK 20823 INPRMzOdSoAENDG 47 ha 2 NtNn operdiile de recoltare a
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culturilor de rotah S & OdzNII N Odz SOKA LJ YSYu S Oéng. blibadnd®stode Su I N f
G021 GS | O0SadSIzh2yIlt &S NJDbIzNA @8 dz8 NIDAB E RB;SOHMIZESJ SOKA
ce pot fil O Kidnhte\ |& prédzNRA | Oéééfx oAtS O0A OFNB LRG FA (Nrya
operdiile. ¢ 2 i 2RIGNGFSE RS SOKALI YSY(Si&RYAGA REISWIHzyi SN
iy OINGdz6 2 N> S5 ORSEEN A GIi SK NEN | NA Fh NRJOZ & & & NI diNANAE § G
LINB & dzLJdzy S E A adaf SyAl [ fdzy 2INJ GS OKEAZLD YSy (G S adzlX AYSy il !
tocare.

Distanl RAYUNBE OA2INASE NKdzZV¥NNXA 2REN O A RA Xidaf &farry A £ S
depus de muncitori, condile meteorologice locae LINB O éXoripdt adoriaiy A Sy ANARA A y T f
pozitive sau negative performariei LINR R dzO (i A @il6 dendgborazeldS mMdtelinelte. In teorie, o

ONB UG SNIB A RARXNANGBF YOA 21 (G SZcedR&F 2 A G n Nd hJ2 YREIhiddaikeirdy y O dz'b
06mMRA AN I yyid NBI KIzi § & 4560 K ISOM TR D Mlrogéné, daNdanspuhe THe® S
GAGST N RS +glya LIS NNYRZ ny dAYLld? NFagpecechai puker = Od:
O2 Y RdzOSKI {LR GfSly 12  ONB B ( SINB R HzO (5 935 2 NI i fx 2 i\ieeeadeNtzt O
insear y N dzy &LI2NJ RS | LINR EQmaioday @ el yRSE i pesdiglog N |

de a reduce intarzierijeare au reprezentat circi9% din timpul total luat Tn studipentru testul realizat

f NyaN 51 fyi\o O A Y LINBPAGNIOG A fosts’ OALNQQAGNW T SNIBISRISE iR
LINEPof SYN [N dzA | DSNRNUN L BSNARIYNH A IR K VaXSEIJI\EDGLNJBy’S s
YFEAY LIRA&AO YRAGAA | O@Ius RAYLamyOudzt
LX F yYAFAOLF NBI a 7\ JEIYS)/UINBI a
2 2NHIYATIN i At2N Odz OF Nb d

¢
(s}

<cn>
<0<

n®o® wST dzf GINRIZBA yOR 2R AGaNGraBdMAAE 9.J LJ2 &

ndodmd wSldzA GFGiS UA RA&OdzAA LINAGAYR 2LISNIGAAES

| 2YF2NXY LINF OGAOAA 201 f SZSYHNHAIz MNB I débRngidse + Bde 8 2
moto-uneltepe distanS & OdzNIIS RS € &6nfi@daNGR NG I 6 AUINY M Gf 19
aunuitractor. Operdi A £ S RS Y| yALJz | NB Y ydz f N rdalizatRaSatera?2 O NE
ANLIGNYNY A RdzLIN  OS tuBelteRléh arddta) & DN BB dOdzY FRG RS 2NHIF YAl

aloperah Af 2NE NBALISOGAQG RS dziAf ATIFNBE I GSKyAOaA RS
Lidzy OG RS GSRSNE i RSy yG OSa AHUIGEISORSE A6 SNRA @2 FHI
YFENBAYAS LISYGNHz I LISNYAGS | OO0SadzZ Odz dzi Al poe St S

NBLINBT Sy il LINyH® ©Oldzt yyazNRAY 6034 ddORIK2IE T UA 2f 13X HAMN
OGN YATF2NYE £ NAdZNIND A LINOSY a4 f 3 Y §R/A dift 2 OREGyY A LidzE N NJ
G20NG2NE HISNVALDBNBE BRANGAI &6 SNK Y3 N deli dell & tySHZ RN FHE
f NadGFNRE 2 RISS Dk B2 yBIOSHIA G N NBoatextuEaGud T=A 1SA- O 81 AWidSLIHNAO!
LIS F2yRdA RASNIZRS OMAAGIN GtAA  F2aTidzNA YA OA ©

oy OSSI OS LINAR@So G S lideilantarezicesth fodt Bakatk pié o 4eite\dei dafdzce LIS N
acoperitdzy’ Yy dzY NNBSRRSS 2oonapsrtidatéle cu plh SANE A B B ODSNBHIIBOG A ¢
de 6945 de podii (puncte) GPS.

In Figura 24sunt reprezentate detaliat seriile de date colectate din terBiggra 243 LINE OdzyY 6 A O
NET dzft G ¢SUIRMALANR yNINBE I I dzy FigutaRa: € | (RIEG deNRy OR S & 1S
SOSYAYSY(dS 20aSNBIFGS ny GSNBY O0A (NI yalLldzS LINAY
pentru separare a fost similaAE 5g), acesta fiind identificgpentru a separa foarte loie regimurile de

Fdzk @y I NS S G2O0ONG2NHzE dzZA € dzZF & ny &GdzZRAdzd t Sy i N
GAYLE &t ROIZNASROdz LaNMOANBA Ay GfQBRSEEMNI & t AYyAS RS
SOSYAYSy i SFidhra 84¢,b © | BzERNINaNSFigura 245 nusk dz O2 y a i | Gir & NB
YI22NB LIS OFiGS3I2NRA RS 02y adzy RStocark(YID noghals OSf
non-tocare(T_NG.
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In Figura 25sunt prezentate, din punct de vedere gepdial, evenimentele ceau caracteriat

fundh 2y NS G2 ONG2NHzZ dzAh @ t Sy (G NHz | (i tRRalgdritni/da SeparaeS a G S
CaatareFigura29 T2 &0 nYLINNI A GN niyh &S AO ' YNBE (LINISA S\GAUGANGZY An ya
diferitele evenimente separate:

f 1nFigura 25aunt prezentate datele gespdh I £ S Odz LINKA @A NB f | ncéard Y LJdz
dzi A f | 2dzt & Sespe&ivLidinpulirSdark Nilajul a fost nar;

1 InFigura 25ksuntprezentate datele gespdiale cu privire la timpul de lucru, respectiv timpul in
careutilagjuNB I £ AT SFT N (20F NBI fdeali®dd f Dok LIS MY {LIdz

1 1nFigura 25sunt prezentate datele gespaialeOdz LINA @A NB I (tinplLddzft RS
lucru, punand astfeln evideniNUA L2 aA 0 Af SE S ny d NNI A SNXA

§ Inultima parte eFigurii2% f I LlJdzy OGSfS mZI H O6A o0o3X &S LINBT A\
detaliu mai mare a aspectelor cu privire keeaimentele luate Tn studiu.

SQructuraQ2 Yy d dzYdzf dzZA RS GAYLI RS Ydzy ON & |iSdétaliF, Aylra 26 S & G dzt
Diferen(ele prezentater dz F2 &l NBT dzf G Gdz I OS tamd IrS@&uyiel Sy S n
afostak YSY GF G Odz t NadGFNA RS alfOASd Oy dzNXI £ 32 NA
categorii distincte de evenimente, din timpul total luat in studid, (9,64 ore), timpul ce a car&eizat
SOSYAYSyY (S taSepentarA8hQ48lBed Oy I OSFadN OFGS3I2NRS R
Ay Of dza S RS LI In & NN OA N Id20 i 20k @asibetin carg/’si MdBalt piaatiN i
YIyALdz F NBF ER&GENRE 2N 8A kA YSy (maeBdle déiadandie? N1z d
NG NNNA £ S 6A 4SEZAINI & NRA ¥ 2 BdINEH ORINE NN orAuiide imp & § NH
G2alt Odz 2 LINBLRNIAS RS LSats cnmzo

Performant LINR RdzOGHK K 2 NJ REISKER OF NB LRI (S HFohindicatorit AT I @
ALISOATAOAD® Oy OF RNMzZ ( SANdABA W& i SNBEFRISNIRRAG 20N SN
din motive legate de disponibilitatea resurselbrl | G NB X R (i 2 Nide &aN re@litat Titrdzt dzA

2 Odzf ( dzNiN puach dé ketldreNaldmeRic culturilor recoltate la un interval de 2 ani, perfofman

LINE R dz@ épredist pezbaza suprafs parcurse cu opefi, parametru ce a putut fi aprecigie baza

datelor colectate din tere@ ! A4 FSt ¥ IfJ8z & drdiIy ¥ MK MzRRS &l tiGA S | dz
prealabl, cu motedzy St ST R I RLIAERGOGANYH FGON LIS v (G Nalfosti de Zifcalfi,5 RS |
hectare. In cadrul acestei suprdfeS > (i 2 O N Usalibbaf, intkdzytT dyGIRMNINI RS Ho RS L
Tdutalte 3stah 2y NNA Y 22NB RIG2NI 68 Ffd2NJ Y2iAQ¥8Se Oy d
SOl tdzad GN P SNNOAAVIREnPEKAYFGN LIS 61T AyOf dzZRSNA A
YSGNET OF f Odzf HitnpuluilNAa/dzYAlyYTO f iz SENSLI A NNK £ & 4 A MBI & d
F2al SOt @8haN % BN OR @iddsdnkdor, dinpundzf RS GSR®INBfodt £ S ¥

RS My>IdH O0A3X NBsACaa@e, prdductintated acgstopeNibA A | FI2{ENi o AnyyF(E Nl
YINB YNadaNNX RS ySOSaAaGlhdSE YIFyALdzZ NNRAA Y ydz t 8
SOKALI RS Ydzy OAG2NR Ylydz-rtA | F2aid RSadGdAZ RS YI N

noodHd wST dzA GFIABSNRIRABEIREIATFRINKBPNE RUA  S3I NB |
Oy OSSI OS lileN&FRSNMISNE2 LISATH (A IyNSE 2 NE O2y adzydzZ RS
NBF € AT I GHRLING EFA2YE G0 ARSS v Y A yrazdl® 181 HAr, foognfoRrtatercSafdldzfeR S 6
teren, acesta a variaF 2  NIIS fF NBAXZ nydNBE OANDIF dzy YAydzi 0OA
consumul de timp a reflectat variabilitatea cotidiA £ 2 NJ RS Y dzy ONyER dzadNSS ORI NB I |
YIydzh ft NWRE2NERIS ONGNB S Ok CdbmaRp®balildaconl clRrrflunitatzt RS
YEA YENB | & @INIO 28/ aNEBYHdE AdEAA (RE G A Y LI | (WF2 4 KN ands INREB 12 Sy
pe suprafdéa de pe care-au preluat pentru¥ 2 NI | NB I de fascifieSE cohskadat as8f ON X
RSLI FANNRES LISYyidNHz FLINEGAT A2yl NBF Odz f Né&léd HilA | dz
preajma supoilor delucrul dz ¥F2ad SLIZAT FGS3 Al NI 0N &dscandk. An | dz
conformitate cu datele luate Tn studiu, intarzierile au reprezentat aproximativ 9% din timpul total luat in

aldzRAdzd ! OSaGSH Idz F2ad OF dd [URS RBS Y 20YSS ywiedi ARKS LY.
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Tabelul18. Statistici desdA LJG A @S & dzYI NB Odz LINAKGANB I+ O2yadzydzZ RS )
LYRAOFG2NAA LISNF2NXI YOS

Universitatea
I Transilvania

din Bragov

Parametru Valoarea Valoa}‘rea :bztaRre}\al. Sume t NB LJ2
YAYA YI EAY standard [%6]
bdzZYNNJ RS 206aSN - - - 47 -
Consumul de timp productiv (s 88 249 158,83+29,83 7465 91,2
Intarzieri (secunde) - - - 716 8,8
Consum total de timp (s) - - - 8181 100,0

TabelullQ. LY RAOF G2 NAA LISNF2NXI yiSA LINPE Rsbelobh S ny 2LISNI 0AA
Ly RAOL (i 2 NHZ LIS NF tF N YSUNRAN dzUA€ Al | OA n

Valoare Consum de timp b dzY NNJ RS

t NP RAzOGABAGI GSI HHXcc FIl & T=2,07 ore N =47

t NP RAzOGABAGI GSI 2068F I & OA y! T=2,27ore N =47

9FAOASYUl ySGN 6 n=Znn 2NB T=2,07 ore N = 47

9FAOASY U o NXzi N nInp 2NB T=2,27ore N = 47
tNERdzOuAQAuIdSI- YySGNX OFftOdzE I GN LIS ok T F GAYLIzZ dzh
de 22,66F I & OA y STabeld 18 NNA I6NJ LINE RdzO( A @A G pelb&eh timpulibzatal | F
consumatUA | @dzi 2 GFt2FNB RS HaZcy FLAaOAYIS YISd B NNA

0NHzi N OF NB | dz | @dzi ¢pl 2NN\ LRSSA W‘IIZW@IDM&Z NESHa LJSK)\GS\)

z

I OS&aGdzA &aldzRAdz ydz dz F2aG 3INaAGS RFGS &l dz aidzRAA
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CAPITOLUL 5:hb/ [ | 2LL i L w9/ h all REBSONALE. DIRE®CI BWHCERCETARE.
DISEMINAREA REZULTATELOR

5.1. Concluzii
Pe baza rezultatelor oA y dzGS o6 A | RA&aOdzi NNRA {BQAS aUS2aNI NR aFSIZNJ R
LIN} OGAONZT a$S L0 F2NXNdzZ I dzN¥NiG2F NBfS 02y Of dd AAY

a.) Cu privire la operéile de plantare:

T

In contextul INtSNY I A 2LYNEERdzOG A @A I GBI t dAAG SSTRYOABPS A
performariN  LINR RdzOG A OGN YIF A YAON O2 YLIUGNIh éseid® > OdzORB Ti «
lucru poate fi atribuitschem& S LI | y i NBEX O NB Iiecareateliconfefig i dzf F
Ny @AGST I, pRnSirmaitih efidieniBU A A LINE iR codiiila dbdervateli ficiein
ONHzGN F GFNAFGS ny &GdRAAE S AyRjedMBEdretxa RS
FTAAYR S&GAYIFGNE ny YSRASEYAANBILBEBERSY UGN O cEF &
cazul eficietei nee, ce aF 2 4 G S doilvalodre indtlie Helaproximativ 5,1 ore x*hén timp

ce eficient S &0 A Y| [aNareniopiuNEza NIE LIS S BE ¥ RdircaR,8 drexahé

L Tn aceste condh A = LINE RdzOXL A @AJSIOA §IA ON NXzliJSa\Ndaradn thtfe 2 NJ R ¢
I LINPEAYF GA G nomnd AklaproEsvasivio K9 ha #h 2 NN

Smilar altor studii privind performataoperah 2 Y £t N | RAFSNRGSE 2 NI (A Lidz
Y 2 R | (loA de Kxcludere a intarzierilor are un pofén £ Y NB ny nyO&NDI NB
performarlt  LINE R IR Ndf 4 N LI NISENINESE WA TGS (1SN NJSS&AN ST |
iar factorii operdionali pot contribui mai ptin la frecved UA  RdzNJ G € 2N 5AYy
0dzy N 2 NHI y A [aloyi&idi NB tYldzy OA W | (133 O dzvissdaytadial khtregul

LINE OS & Riarziérdey iddiegent de natura lor, au influéat productivitatea2 LIS NI G A A £ 2
de plantarein propotie de aproximativ 20%, dat fiind fapttic @I f 2 1 NS y S@eN | (
aproximativ 0,18 ha xh

Caracteristicile dimensionale aledzLINJ PeScar&audnififiat culturile aireprezentat cel mai

important factor care a afectat performén  LINE RdzZD@ R ND Rl G 2wl N F I
operah 2 yafostNBf | G A 0 a2 yL52uI FGySG N-ZLINB O3 dzLINDT Nqbﬁﬁmymx dzy
fost cele care agonturat o distribuA S & LISOA FAON | G A YLzt dzA  LIS{G NB C
reintrare in teren in vederea plaiii. Pentru a ofine o performadN n Y otz NBE N G N5 6 d
NE2NBI yAT 0N Wdpgdal primmjutaréa®ogi@sPN s LIS YNadz2NN OS
I @I y & Sdepohitdlui provizoriudin OF NB &S FIF OS NBILINRGAT A2Y I N
NYOSNDINB &F O2ydNRodzA fF 2 RAYAY gdn dBarelva d A Y LJ
contribui laO NB&¢apr&ductivitN GUAAA OS t  Yvla veduteNdstarile @é dperare

Performant LINBE RdzOUA @GN LRI 4GS FA f S3I G Nii RsBel, i baad: )/)\T |
OS LINR@SUGS y dzY N NIzto sipfall IRNBEN i SLINKIVA £ dedl A tGAST InNGE
deLJ Iyl d RAALIFNI 2 YINB LINIGS RAY nydNNI ASNRCE
R2dzN GNJI OG2NB SOKALI GS Odz YIUAYA RS LXFydl Gz
RS GAYLI RFG2NAGN FI LI dzf dzAy DN (LINA OH LINTG dZfA yINF NG
FOGSLIGNS A SUARSdz OGS (Bivginbepe gper@ Wi S RS LI F yiF NB L
I RAF OSY N FNURA S A-al BoBea adfega® EuNGate acSsted pldbtarba uReSzone date

prin utilizarea a ddzN Y UAYyA O2y G NRO6dzA S fI NBRAzZOSNBF &S
LINE RAzOGAGAGE GSIE 3ISYSNIEN @I ONBUGST

Performana operah A f 2 NJ RS LJX F y il NB N LB2 NGO2EAN YA 2000
aLISOATAON SOKA LI YNHY Gt SMT25NI TaNLISLA Al FYEGAHTNBGFS LASS dzy &
NYaN LRFGS FA O2YLI NI GN Odz OSF NI LRNIFGN LSy
unice;

Oy I ¥ NN U(Brate e $u§ mefislystudiului cu privire la perforndan LINE RdzO G A @
opealh Af 2NJ RS LX Fydrd Sadas roOoStl ON as oF1 SEHIN
dzNXY I NB= St SELX ADRYy It NE | ©2 ¢ QR & BRI IRNISINK Iy Xi NA Y
descrierea performaielor operah 2y I £ S UA ny B SieFp@dudtidbtate. Dey RA O
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FASYSYySEZ | 062NRFNBI | GiledSddr araputed A utlizdt® padiruNS |
n Yo dafehiopérah 2 y I £ NT
Condiiile operaionale legate de starea solului pot afecta perforrdan LINE RdzO G A ON |
RdzLIN Odzy A%a (6SA RSya OINOSF aid N f dzONI NB® Oy aLISOAlL
LISy G NHz I aSLI NI i FsCiySitSS dAdiiohkle?asumia Waiftimaei
productive a operth A f 2 NJ RS LI I yiF NB O6A LISy i NHz tdmuldiJS NI A {
tehnic operaional;
Oy L dza FFGN RS OStS SydzySNIXGS YFA &dza O6A LIS
YEA LG O2yOtdd A2yl dzNXYNG2F NBESY
o Intemeierea unor culturi de saicS Sy SNBSS G A ONT IRG2 NNRIGS IGTAN RS
zonelorrurale, deoareceontribuie la dezvoltareagnomidl atestora, creantbcuri de
Y dzy;,ON
o t NAYdzZ LI a LISYGaNdz nydiSYSASNBLF dzySA Odz { dzN
Un plus economic in alegerea terenului este acela de a introduce n cicrijpubdudcie
a unor terenuri agricole nefolosite, prin urmargezvoltarea unor culturi in astfel de
condih A L2 3GS O2yRdz0S fI 2 .YFA o6dzyN dzd At AT I N

Cu privire la operdile de doborare cu moteunelte:

t SYGi Ntz I S@I 2 ta5 NLIGINGE ¢ NIFOWNNINGR £ S RuBelteR 20 r2alditNBE O d
trei teste de terenOperaiile de recoltard O dzf (i dzN& f 2 Nl RofoureR purtaterd€ & O dzb
ON G NB Ysdayclracieszaid, in general, prin perfornBn LINE R dzO (i AediScadvdl A & O
celor trei teste LINR RdzOG A GA G GSEF ySGN | | OS-@,h12hata bdS NI G A
2NN + Gdyf O 20RER (8 2 aAY3IdNN SOKALN RS YdzyON &

2NN ny OFiddzT 2nfy? SOSINIE250YNZySIONKTA L

Oy abGdzRAdzZ NBFEAT G Odz I 2dzi2 NHzZA O2ft SOG FidNR £ 2 NJ
NYGNB OStfS R2dzZN aidNNR | f Sund@Ri 2 BXAS2AMNGRds [oNR S NX
ASLI NI NBE LINBOAAR®I ! O3 INGINR  DNINIRGH SRNRE G A ON LI
performariei de mediunope@ A f S RS NBO2f (i NBX LINAY Oeyi2 N

din consumul de combustibili fosili

Asocierea datelor GREn care reiese viteza de deplasare cu datslkectate de accelerometre

dzNXY I OGN RS &SGOG NBF LINY FdzZNAE 2N f AYAGNT LISN¥AGS
OFGS3I2NAA RS 0O2yadzy RS até spNjihdeolettates takeldrNn tedgreN O G S
termen lung pentru a acoperi varigile diferililor factori operaionali ce intervin in timpul
NEFfAT NNAA | OS&02NI f dzONNNAR RS NBO2ft Gl NBT
Rezultatele ofh y dzi § &dzyGd FaSYNyNGgYy NB A DENIQISHENS  SAB/AGES
specialitatgd  OS A y R ADIKoduciSeAONN I \Sli similareZrdalfaid- cu alte tipuri

de motounelte. Oy OF T dzf @F NAIF0AfAGNGAA AYyRAOFG2NAE 2N
principalele diferefe au fostcauzate, cel mai probabil, Sa G A 2y NBI I g SNI £ N
f dzZONXz OFNB | F2a0 RAFSNAGN; nyidNBE OStS GNBA f 2
Atat in studiul realizat prin metoda tradi 2 Yy ONBX 6 A ny OSt StFfGSs NBI
colectori de datepperdia dedoborarecu moto-unelte purtate de muncitori a aviat performaniN

YAON O2YLI N} GA@ Odz OSI &LISOATAGNS SOKAAB YISGSis
GNF yaF2NXYINBF ny G2 ONi dzBNoafe ¥dedfteh, GebbltaPehtSilddtfel deA & c
SOKALI YSYy (S GSSNAodi BNIR @ SaleindSiadiloriniic? yidoarece invesiie

LISy i NXdz F OKATAGAZ2YFNBI 8A Y $&ypicBediriy dd utilisatae A LI Y S
acestuiad dzy' i ;dzU2 I NB

/ I LIS NA LIS O lichsNfinaR § @ALISIND NiPA A fp@atdlfi B&tat, Ridd rAakkN NB
YN&dINNZ RS @I NR I & A RS YDA 10 NO ) dasplth ciwe Y PudeSFagehi 3 A dz
AOKAYONNR YIF22NB ny dGSKYyAOlF RS f dzONMzo 1 084 ¢
SNEH2Y2YAON 06A RS ai3adl ¢gighiné®@&n6Opleh ecatizng 8uatO Ny R
net superioare din acest punct de vedere;
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Performana LINE RdzOG A N | 2 Lis NdotddyA 3 120N SES Oddlt prin S n Y ¢
excluderea intarzierilor produse S | 6 2 NRNNA f S 2 NB | gfehmriumciil Riagdstt S v
LJdzy O RS @OSRSNB>X f dzONI NBI RS FFON FdzNYyAT SFT N
adecvate a muncii, urmand casemenea problemed N [FTAAZSNR I (G S (eRgetedNnai2 ny
LINE Fdzy RN | &A&GSYdzZ dzA n ¥ NBy & Ii 6 §lliofg> | dzZRISNKN RS

4 ooA oz

9EA&AGN ONi S@I fAYAD Nl‘diﬁboraIeSSKJd'aieOS R § € speail|®IS IR MzNA
operdional. Motodzy St 1St S RS (ALJzZ Y23G202FaSt2N) R20G1I
variaia caracteristicilor dimensionalde Odzf G dzZNAA X ny &LISOALf OSft f
¢C202RFGNZ @GNy G dzNAE S Lidzi S Nifohdedbordged n YLIA SRA

Cu privire la operéile postdoborare:

Oy OF RNMzf &G dzRA dzf dzA  NXB Ifloh poktdoborfry, regséniied S JI
OGN yaF2NYIFNBIF f N&G Nestat Ndsiltligateaide & dlecta dape/autdnatO N dz
t NAY | a20ASNBIF RFEGSt 2N OS O NI Oi SNAla,Simbtdl Y A U
de stabilirea unor praguri specificemtru fiecare setde date;ls | 2dzya € I NBT dzf G @
ON aSLJI NI¥NBIF GAYLMzZ dzA LINPRdzOGA @ UA Yy SLINE RdzOG A
de fundh 2 y I NB | , sinpubull éxayetiell defirat® G A YLIdzE ny rélizB {2 C
tocarea proprisl A N> RIFNJ UA GAYLHzZ ny OFNB | 0Sail ydz
fost, de asemenea, extras cu acutl8e RAY @A GST I RS RSLI I &l NB SE
RS I 62NRINBZ Odzy | 7T 2laperdibShostr-BobaiateNad teamsformafe ad dzo O I
f NAGFNRE 2N RS & fliGeic8ectgrga ditetoOde tedmedNihg, tduh efolt mia dza
depus iretapa de cercetare n teren;

Oy OF RNzt & i dzRA dzf dzA  NXB I{ifloh pobtdobodry, regré&énfatd JBlé
F2NY I NB I madufadtuamydeBdcinednterens (GSadld LRairAoAt Adl
aSLI NY O2yadzydd RS GAYLEZ RIENI UA URBZIFRBYHT MDA
OF LIGdzNJ 4SS ny GENREB® T §U0ASRBABNIG KRR 3@2 yaOf dz A |
poate fi separat precis in sarcinile de lucru realizate de fiecare muncitor in parte, in acest studiu
nusk F62NRFG FOSFAGN S@Ffdd NS OA (A YlLddde | F2
FILaOAyS UA nydNNI A SN fli®r ddB2 NMz NBE INGELOMRS @ONE dzf
FAUASNBES @ARS2 SaidsS YINB O2yadzyrd2+rNBE RS @A
OSNDSGNG2NI GNBodzA S aN FAS ny GSNBYy LISydNdvz |
FAEYFG | Gddzy OA ONy RN StOd¢@ NN Nmféézmz;t(ﬁeﬁé LB NSy nly” Gl
BSRSNEB I OEVIRMYOERSNN\[&BIHO\UW@WSU NRS FlLaOAySod wSlIkfA
a2t AOAGEHYGN FATAOZT ALFNE RAY | O08Sad Lidzy Ol RS ¢
evd dzf ny OS YNadz2NN N dzzp8 & 2 N A & &dnge B8 peBd@dé ¥ U A
indelungate;

/ 2YLIF NI} NBI LISNF2NXIFyYyIiSt 2N LINR RdzO (i-#oPdsareyudre | F2
ny aiddzRAdz RI (2 Nl identificht- stulilii dfitedsd DeCGekemplugzsté posibil ca

FT2NXYI NBF UA €S3FNBIF RS FlLaOAyS RAYy alfOAS &N

1)

N Uy

eay S —

pPHD wSO2YIl YRNNAR

wSO2YEFYRNNARES LINBOAT I 4§ SNiEy REGS §8 # @ANezNX ©INT & A & bizgpde X

Astfel:

a) Oy 0OSSI OS lilgNdpagarel S 2 LIS NI

f

In primul rand, culturile de roih S &a OdzZNIIN RS &l f OA S (afpdagranurie’s O2 Y I
agricole neutilizate. Un avantaj economic este cel pe care il au terenurile aflate Th apropierea
beneficarului. Distadr RS GNJ yaLR2 NI | 6A2YlFaSA LINyN fF ]
RSTAYAGADNI WBRIGEN NEN RES I NBOISG & R WA RBANHA 221 C
important in costul produsului;

Oy It R2AfSIE NNylder folfDKin aerk 8 $SRS Yy i &Y SA SNB
culturilor de rotah S & OdzNIi N R SdagtateflaQiimSnsiinedSoltdal, Perioada de
amortizare a costului de achixiS UA = N Bidrd898ipe pfal lochINS
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inaltreileaNNy R> f dzONNNARf S RS LINE 3 NG AiNBe plantagiezrébdid dzA
realizate cumareatah S ny &LISOAlLf LINAY St AYAYylINBIF NBT
precedente de pe supraia solului;

In ultimul rand, colectared A+ y I f AT I Rl (St 2iNdpédaie 2 WONK @Al 2 HJIS
RS LI FydlFNB Sai&tySA®S &#ISNN oS WAiiNGz St Ozt § dzNR | 2
aSyasz O02ftSO0GFNBF RS RIFIGS LIS GSNXSyYy odedy 3 LR
automatizate. Este recomandaigntru a acoperi cat mai multe vatiace apar in timpul muncii,

a N realfzeze studii pe termen lun@®)S adzyd OF LI 6AfS aN 3ASadAizy
y' S LINBS @adselpidtBanifestain diferite condiii de luau.

oy 0SS OS lilgNaddensraréd S 2 LIS NI

Oy LINRYdzZ NNYyR>X SOKALI Y SijeldérécStard)d cultdriiohde Fo#eS f S T ;
d0dzNIN RS &l f OAS (i NBO dzh Sapétibadiedsdintoriizire &4 dostuRiAdY Sy & 7
achizih S UA 3 laNdid hidgdn@siéi hepkan local;

Oy I+t R2AtSF NNYRs O2f 800 NBiaoper&h 2 yyidpedaligy R
deNB O2f (i NB SaisS BiSSRS FNN LaSAYTGANDE dF S I'n yO dafest dzNAR 2
lucru este valabil in special cazurilorcatedz f dz G ny & ( dzRPhodedegly foldsiteO NI N.X
ny € dzONI NBI RS T3 yiliNNIE deyail WNBIO2RS yRRI YUSSNBELIZNR O A =
LISYdNHz I 2FSNR LIRaAOAtAGEFGSE dzydzhi 3INI R YIA
interpretarea dateloy

Inaltreilearandny 2LISNI GAAT S RiRltePopetadMNIUNIBKIOIAHA YIRIE 2d@M 06 N
zgomot, iar siguraim Tn timpul muncii esteensibil may A ON  n ylie &4 Ip# chick o pot
furnizaechipamentele specializate pentastfel de operdi. Din acest punct de vedere, purtarea
echipamentului de protdie devine absolit Yy SOS &l NN &

oy OSSI 0OS lilgndsdéborareSs 2 LIS NI

Operdiile postR2 0 2 NNNB | LI NJ R2F NJ I dzy OA ONYR yA@St d
cd dzf 2 LISNI GAAt 2 NI RSarfborrasenfate cui dzfokd mokahelteRrS  F F G 1
f dbrii doborah NNY Ny LIS a2t > OSSH OS AYLIX AON 2 YI
YdZYSNBF AN RS Ydzy OA (2 NEIT ESY (Nt yIa T2 N NBIBE AT If |
Aceai N SOFLIN AYLIX AON dzy O2yadeo X BBzZLIRBTF S SLE F
adzydz fI NNy R dzt f2NE YIFENRS NFILERNULFG €1 L2 T A (
2NHIFYATIFNB Ft 2LISNFOGAAT 2N Sa&iG Sviitay tfeduie f 88 1 INo Mty
considerareposibilitateaschitoN NRQAS 2 G SAR Y XY RIyfdA &§ 8§ Odz, pénfri a YSOI
ONB UGS LINEnRu#@aukebpiin pedtr8Y A OU 2 NI Ngbd 2 (R-AtaSi I lo KO dzNA N
RS OmudckuBicetrebuie NG NJ y a lsiariNi S N

Operdiile postdoborarede ¥ 2 NI I N&e U AT faSOR y S 12 NI AR YrL¥f (eiQINT dzt 2
tocare 2 SOKALIN RS VY dzy Gdtulateste Spedlic & &ift@tuic manipuldd U A
transportdiRS f I f 2 Odzf d#/ RISl | {d2 @ &t (dopRR $ AddE inn&leré AT S|
N YdzyOF &8 NBIFIEtATSIIN YIydad @izt SaEBZFEFDOTaDOREI
deoarece concentrarea atéh S A | & daiNI UA RAKSOMIZAYIOA K | NI Widzi S 2
RAY LlzyOldzZ RS @IRIMNB KI 2 QERINERR av@zy OB N

pbPod / 2YGNROdzOAA LISNB2Y LS
t NAY OALI €t BX SLIORF A WROOSHA &adzo NI LRNI SGAAYGATFAO OA

Astfel:

a.)
1

{ dz6 NI LdgcNeh d 6§ RAzE dzNX NG NBf S O2y (i NR O dz
/ SNDOS G NNt $uantlud opdidlle déplantageDdz I 2 dzii 2 NHzf dzy 2 NJ SOK
mecanizateau constat din realizaredzy” dzA Y dzY Ntbiste R@vidualein t&rén.Acestea au
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adrkd tF oFrTF RSAONASNRA &idlFdGAaidiradsS o6A | Y2R
LISNF 2 NXY I PG RNGNINB RdzLISYy G Nz O NI OuSNJ\ F NBF  FI Oz
LINE RdzOG A @S ! 62NRIFNBIF SadSz ny SaSyiuNszZ aAiy3ad:

LINA Ydzt NNy R SI a$8 oFT SFEIN LIS dzy aSy+YINN® ARS
Ff R2AfSI NNYRXZ SI AYRAON NBfIFIGAAETS RAY{4NB A
ALI GALES FES adzLINI FSGSE2NI RS 2LISNIFridz AYyRAONR
Evaluarea opetdilor de recoltare sa axat peR 2 dzN & ¢ icd®eBtare a datelor in tereprima
YSG2RN | F2al | O0SSI RS @aaf Gd2 il NE&( 2 NHREI (df NI @)
unui carnet de teren corelatu un receptor GPS din care a rezultat perforthaoperah 2 Y I f N ny
operdiile de recoltare a culturilor de rotA S & O dzNJi N =a daula Métadlga f@Sito RS

abordarede colectare a datelo©F NBE &N LISNNXYAGN ONBOSGISNBF 3INF R

L oA L o M A~ v oA e oA M oA A LA~

F OGABEOUEH A FNOdzi 2 Yy It AT-QR2a0B508F4ONSAEREBYSD
FANY AT ST N NBT dzA GFGS aAYAflI NBY Odz RS2aS8S0ANB
asemenea, ultima& S G 2SR O2 Y LI SG y2dzN I RFG8f ILidZoF AION N
Y2RdzA aNdz ALISOATAO RS dziAf AT FNBXZ nyiNB GAYL)
bazate pe principii similare;

Operdiile de recoltare cu motainelte in culturile de rotth S & OdzZNIIN RS &l f OA S ¢
YAONSZ &dzyi aLISOATAAS G2 yHitSEAINEE WM NINE FINYIS@E DS NA
FGFNBEZ 2 EGN O2y(iNROdzGAS LISNAR2YFEN O2yaidN R;
unorstudiide @ f dzt NB | LISNF2NXI yiSA LINRRdAZOGA DS ny dz
02 NRFNBF dzi A€ AT FGN 1 | dziledeldadbdrdrd clfdtangited S Ol N
fostexi Ay aN Odz NBIT datAl I filBle 2B aEMNETeprezéntinyd $in prim pasclii NB
Y2ZYAG2NRT F NBF Fdzi2YFGN + FO0OS&ad2N 2LISNF GAA LI
aAaisSYyS RS 3SaiGAdzyS I LINPRdAzOGASA® 5SS aSySysS
pentru monitorizarea acestei categorii de echipamente a generat tageubune, n viitor sar

Lddzti S+ AYLIX SYSy il dzy a4Aa4GSY RS aSyiz2Nnan SEGSNYy
RdzN} GN YIFA YINBT

¢202RIFIGNE 2 O2y(iUNAROdziAS nyaSYylraN O2yadN RA:
O2YRAUAAT 2WOINRBRNINNSB GAROSAGagAt ny O0AAYyUla O0A LI
dZNYNNR G LINRY | OSFHadl O6A Fdz2NYyATFNBIF RS adzl2 NI
a0dzNINZ LIS € NyaN OFNIOGSNRTFNBIF aiGNROG 2 LISNI I

Sub raport practic, ®u adlzd dzNY NG 2 F BBt S O2y (i NRA 0 dz

In cazul operdilor de plantare interenst 2 060 a SN G ON { INIBB 820 $A NEBH A
FGSYyGASET FAAYRON 2RI OMNYBK AY ARS (Sl NGdot RN § SL.
intarzieri sau acesteaaulldr 0 S Ydz & YFA YAOA ny ONYLE ny 0A°
¢2d LISyGdz I SEAYAYF nyGaNNI ASNRAE S HLINNGZA SN G
FLINEGAT A2yl NBF Odz YFGSNRIFE ANRAG2NI GNBodzA S &l
unei arse dusintors a agregatului, aspect care poate fi programat pe baza densimii de plantare
OA | fdzyAAYAA NNYRdAzNAEf2NI RS LX FydalFdaT

In cazul operdilor de doborare realizateeu moto-unelte, s-au2 6 & S NJJ I izareaCchloandlBr |-

de trecere pozionate transv®NB I £ ny Odzf GdzNN | dz dzy NBf AYLR
deoarece trebuie asigurat necesarul de combustibil pentruo diftanRS NB O2¢t G 4 Rt @
astfelsitudh At S ny OF NB I LKW MYN N\ ACGNNLIR SO bzt EN NN v

aN a$8 RSLX I asSi s LUS)/auINﬂﬂz LA $ REzOBS O% QP AIMND YRS f |
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T tS obiF NBIdA GFGSE2N 20607y dz S-du fuinizaldate den y & €
Y I GdzNN  LINI6O FRMNY NI (RN&G N& dzl2 NI = ONu OA &dz T2 N)NNK
dzy St G St 2 NJ oA aldzlle\BSFaé"ﬂ]Rédom\Nme”LmzR\mSAtéé RS GSNBy
' LISNXYAGS | RFLIWGEFNBF 2LISNY GAAT 2 Nemrydiségn8niar§ NS O

al f

NNy Rdz OdzZ GAGFG2NAE 2N RS OAS SYySNHSGAONO®

pdnd® 5ANBOGAA GAAG2FNBE RS OSNDSGI NB

Oy dzNXI  OSNDSGNNRt 2 NN dab bhlinat latat(imBtodqryai bundzde eVaN®Bd a RS 1
performariei productivea principalebr operdii aplicae in cultura salcieiONG o6 A NBT dzf G} G S
RSAONRLIGAGN O6A 2NXSyili| GIN®R dzO dzA DINK. Bi thide Sdesica, NGB RIEIS NJ
NNYNyYy ySNBT 2f @I G OF2NBa SINGA SINST ALYNIENG tnS/Y O 2 v i privi dzZ NB
cercetare, n viitor:

Odz RST @2t G NBIF AYyRdZAGNASA SySNHSGAOS OF
YEAN £ A3y20S¢t df NI RONDOdet (B280 & GHERBUNRBY &
(NNRA RAY 9 dzNP Nard, | (DS a1GY8S NIMddh G dENS. & dzy 0 NBIF faAl | 4GS
LISy NHz SOKALI YSyd s UA dzii AlfmarBaSreddt NIEEMNIAL TS U A
acestelN N& O dziNS BLyIS PSSy A 2 v | Nbrealidat@tBci ih 2ahd festestinaeNA &
costurile, studii din care reiese performanoperah 2 y I t N LISy & NHz f dzZONNNX f S
Odzf GdzZNA X RIFENJ UA adGdzRAA RS (ALRWA I [ $OKALSY 8 R
folosite in operdile den Y 1 SYSASNB X O2y RdzOSNBE UA WNEGedud I NB

a unor astfel de culturi. Performémoperah 2y £t N ny Ol RNHzZA | O0S&aidi2NJ O
GSKy2t23A0 It SOKALI YSYy @GSt 2N dzi & INNditdf Ga&tdre, A | NI |
NBT dzf G 6§StS RS2 SEA&aGSYyGdS NI LMzG S FA Ay Of dz
RS YSRAdz I 2LISNIGAAE2NI fdzr S ny aiddzRAdzd ! OSai

f Tn Romania, nivelul tehnologsgpecific culturilor de sBIA S S & (iABestda@uibbt diiintate
NBflGAG NBOSy (s aRixyailISNG RIASY SU/Aa Ayt khich¥eAN@Arpe/U ALINR
nuddhy 2 Lidzi SNB  F Ay y O AliordNchipainénte Perfdrantias ataieNtz |
SEAAGNAGzyRRSTFADSNI G dzNN Odz LINAGANB I &AddzZ GAL
NEO2ft G NBIF Odz SOKALLYSXYS dNNMNRBEt awg Ol WASIOSHE
caracterizezE  LJS pefrfdingaidbperah 2 y I € N n y Uil agpéOTi Sttt SR $ NBRy®RIY A O
de mediy

f 54 FAAYR Tl LI
2LISNF GA2y I EN
de utilaje nuestd £ A YA I
FTA NNd&zNRIOGNY O
RS 3Fo6lFNRGE

f ON Fad¥s8t R
S dzy FaLISod O
tr OSNAYUGStS 2L
dziAfl 28 defu)\szyC)fJ

A &dzo NIJ LR NI dz O2aidz dzA R

"Bz % ‘g

S
U
5L
ON

(@]

5.5. Diseminaea rezultatelor

{AYGST I dzNY¥YNG2FNB LINBT AYyGN R2FNJ f dzZONNNARES St o:
LJzo f A OF NB=X OS |dz FNOdzi LI NIGS AydSaNIyyadNz LI NIAL
I & [ cdwOdpdtdldpre publicare sgoublicate in reviste BDI:

1. Talagai, N.Chdn, M., (2017). Work performance in manual manufacturing of willow bundles for
0OA2SYAAYSSNAY I | LILX ADRB)RA®Y Sad wSGAadlt t NRdzNRf 2 NJ
[AKTHILIAYKKGGS5DPOI 6 RANBOGDP2NAKOF 6 RANBOGKI 6&GNY OlGkHn

2.Talagai,® X . 2NJ = { ! &I SduHnmc LD / 2y Gifddolétard S@NBGA OS
cuaplicabili F §S ny Y2yA(2eNbduttiveR echipa@andelar biMiveyde mecanizare redus

ny 2ildsdestionare Odzf (0 dzNA f 2 NI R S& Bk ON t SN FRAZBLINAINLI (im 0 ™

Link: https://www.cabdirect.org/cabdirect/abstract/20173105756
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1.TalagajN., Marcy M.V., Protg A.R., ZimbalattiG., BorzS.A. (2Q0). Productivity angbathways for its
improvement inpartly mechanizedplanting operations ofwillow short rotation coppice Biomass and
BioenergyAcceptat pentru publicareSRI = 2,595. FI = 3,537.

2. Boz S.A.Talagai N.Cher M., Chiriloiu D., Gavilanes Montoya A.V., Castillo Vizuete D.D., Marcu M.V.
(2019). Physicatrain, exposure tonoise andposturalassessment imotor-manualfelling ofwillow short
rotation coppice:results of apreliminary study. Croatian Journal of Forest Engineering 4082)-388,

DOI: 10.5552/crojfe.2019.556RI = 1,030. FI = 1,118.
Linkhttp://apps.webofknowledge.com/full_record.do?product=WOS&search _mode=GeneralSearch&qi
d=1&SID=CAWITN9wibBV9EponpK&page=1&doc=1

3. Borz, S.ATalagaj N.,Chda, M., GavilaneMontoya, A.V., Castillizuete, D.D(2018) Automating
datacollection inmotor-manualtime andmotion studiesimplemented in avillow short rotation coppice
Bioresources, 13(23236-3249 DOI10.15376/biores.13.2.323249 SRI = 1,404. Fl = 0,845.

[ AKGXLIY KK LN P5S62F]y26f SRISPO2YKkTFdzA f yNEO2NRDPR2 K LI
5T/ n2i¢bdhsAol HHY MB RRIOSF 1J

nat I £ | I A2 NI S{ @1 Ao 0IF 2 NYONHZAR (5WE (200§ E; ( B2 i 82T

NG | @ALALg ® 8 NB & 2 deNOB R BWH.OYH (Y1 dPMpoT crkPA@NB A dvE dehddPp €N
[ AKG LYKkl LIIEP5S62F 1 y26f SRISHPO2YKk FdzA f yNBO2Z NRPR2 K LI
5T/ n2i¢bdhsAol HHY M2 RRIOSF bJ

/| @ [ dZONNNA LINBT SyGat LR 2 PPy SSNX G SNY I
MO £ I A KISDDIDA al2yERel T 1+@xdqwzS (/SIZ4 (5Adi5faex . 2 NI { ! .

O2yadaliAzy 2F OKALILAY DNBHANOSA yF NR Yg Dft f{t2 MR yEFKSRALY S
0KS . ASYyyAlf LYGSNYFGAZ2YyLIE {@YLPARHANA @P NB phOKR g RN
HAMYZ . NX®20> w2Yl yAl
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Rezumat

Culturile de rotéh S & OdzNII N RS &t t OAS Sy SNHSGAON NBLINBT Ay
dzGAf AT FGN OF YE3GSNRS OWNIWeR Niyyk | Xy R B ENISH Ot & MENG | A
AFNI LX FyYydFNBEF UA NBO2f (échNfarmente &uNd géad reddSde mdcanBRdrel TN = R
cadrul acestei teze, sunt luate gR A dz LIS y (i NXz S @éi prathictild, bperéiis deIplanhié, v (
operdh Af S RS R2 02 NN KB posttdhdsacedaveci filddk inciRse)Bpdlilde de tocare U

operdiile de ¥ 2 N I NB YU Ay dfh $ain®dB In cazul operdilor de plantare, s utilizat un
echipament de plantare cu grad redus de mecaniZare N5 &S |Gl o6SFT N £ &GN OG2
tflydrNBF STSOGAOGNIT ABRA QIS Od 2 U3 A ¥ RISRBKHD BIES IRI2 B d2W 1d3
condiiile observatg LINR RdzOGA GA G GSI oO0NMzGN I @ NROFAG | deyTFi2NaS]
aproximativ 0,15 ha xhin cazul operéilor de doborare,s-au utilizat motoeunelte, iarS OK A LIt RS Y dz
I F2ad FT2NXI OGN RAY R2A Ydzy Ofilé @Ndbararech yiatomdEaltaQdr N dzy
cel deal doilea, in timpzf NB O2 t ( N Nih dexa priedirdd\@dylil-  IYIFNAd2ldz € N& G NR A
NY&aLNB SEGSNRA2NHzZ Odzf GdzNAA® Oy GS&803S8tS NBERNNTIFGS
TUA nxeMNKEF 2 LINRP RdzOG A GA & 0,07Shaxy2 HHNg, 13 hezk INFENPeéntku an y  NJ
OGN yaTF2N)¥E fNadGlFNAA RS AO0OKROWS 6y NYo2/AmRA (N -awd- cdi 29N
RSLIX Fald Odz tNadlNARRKR RS @tz Odz8N RBNYVES faldzLay F Ii 2 ¢
t NP RdzOGAGAGLE (S e aNaiddo,05 v 2MRNINE R NzOZ WSREG | Fi2SH i ySSAGiN
la0,08 haP 2. KPerdiadeT 2 NY I NB I UK 8 OF Y BB 2 NI RA yS H Nl GFFONR RS 23
F2NXYIF N YRAYYWAG2NRA D 5dzLIN £ SIFNBTX FFaOAySt8cmBT dA i
f dzy3AYSIE RS OANDI p Y UA 2 YIFaN OdzZNAYaN nyidNB H
RS HnZcy Tt RPORECSHABARZNNSI ySGN | F2aid SadAYIGN f
metodele dezvoltate pentru colectarea datelor in astfel de ofiereare permit automatizarea efortului

de colectare a datelor de teren, rezultatelelaby dzii S FHaMyRIH B3y MNdz2 LISy GiNHz | £ §
de cercetare.

Abstract

Short rotation coppice of willowepresents a viable source of lignocellulosic biomass, used as a feedstock
in the energy industry. In Romania, these crops are grown on a small scale and their planting and
harvesting is usually done by the means of manual or partly mechanized equipméhis thesis, are
presented the results on productivity of planting, motmanual felling, chipping and manual bundling
operations following the implementation of time and motion studies in the field. Planting operations
where carried out by the use ofgiters propelled by agricultural tractors and the effective planting was
done by manually pushing the cuttings into the soil, by two workers. Under the conditions observed, gross
productivity ranged from about 0.10 to 0.18 ha *dnd it was estimated, oaverage, to about 0.15 ha x

h’. Felling operations where carried out by the use of brushcutters and the work team consisted of two
workers, of which one worker operated the brushcutter and one was a manual assistant. Based on the
carriedout tests, grosgproductivity was found to vary between 0.06 and 0.11 ha x f@und the net
productivity between 0.07 and 0.13 ha x hdum the case of chipping operations, a team &f @orkers

was used to manually bunch and transport the biomass to a small chggeeered by an agricultural
tractor. In this case, the gross and net productivity were estimated at 0.05 ha and 0.08 ha* hour
respectively. Manual manufacturiraf willow bundleswas carried out by a team of 5 workers. Following
this manual operationthe resulted bundles had a diameter of-26 cm, a length of about 5 m and a mass

of 25-30 kilogramsFor this operation, the gross and net productivity were estimated at 20.68 and 22.66
bundles per hour, respectivelyBesides the methods developed for datollection in these operations,
which enable the automation of the filed data collection effort, the obtained results may give the fround
for other studies and research directions.
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