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ASSESSMENT OF IRRIGATION REQUIREMENTS FOR PANONIA GRAPE
VARIETY UNDER CLIMATE CHANGE CONDITIONS

Abstract

Climate change, characterized by rising temperaturesiaaatn rainfall distributionduring
the growing season, has a significant impact on viticulture. Depending ondioa @nd the
intensity of these changes, the consequences can be both positive and negative. In order to maintain
the production of quality wines and preserve their specific character according to their origin,
various adaptation strategies are requirear. €@untry is located in a region recognized as one of
the hotspots where climate change is progressing faster than the global average, which will
significantly change the current zoning of wigwing areas in the future.

Under the climatic conditions i8erbia, irrigation of grapevines on large areas is not common
and no significant research has been conducted on this topic so far. Although grapevines are
resilient to different climatic and soil conditions, it is expected that global warming will expose
vines to increasing water deficit at critical stages of development.

The aim of this doctoral dissertation is to apply climate projections and seasonal weather
forecasts to predict the timing and shifts of phenophases iRdheniagrapevine variety\(itis
vinifera L. cv. Panonig, determine therrigation water requirementand examine the impact of
different irrigation regimes on the biological characteristics and chemical composition of grapes of
the whitePanoniavariety under organic productionmaitions. A tweyear experiment was set up
in a randomized block desigmith three replicdons in a vineyard within thePlavinci" winery,
located near Belgrade. Three irrigation treatments were applied based on crop evapotranspiration
(ETy): full irrigation (F - 100% ET.), deficit irrigation (R- 50% ET.), and rainfed, notirrigated
treatment (S 0% ET,), with irrigation norms set at 30 mm for F and 15 mm for R.

The vineyard climate ilemperate continental and is influenced by both Central European and
Mediterranean componeniBhe average annual air temperature is 12.1 °C, with the coldest months
being January-2.6 °C) and February.3 °C) and thevarmestbeing July (29.4 °C) and August
(29.5 °C). The average annual precipitation over the past 20 years totals 702[urmg. the
experimental period, the averagenual air temperature was 13.9 °C, which is C8higher
compared to the previous twenggarperiod, while the average annual precipitation was 585.8 mm,
representing a 19.9% decrease. This indicates a trend of rising temperatures and decreasing
precipitation.The soil type is Vertisol, with an average clay content of 50.22%, silt at 38.22%, and
sand at 11.55%.

Based on observed temperature data dwesh@logical monitoring for 2012022, the growing
degree days (GDD) required for the growth and development d?aheniagrapevine variety in
t he Gr ol agrowikgoregioni were determined forasaphenological phase. The average
GDD values for the observed period were 320.6 for flowering, 1009.9 for veraison, 1610.8 for
harvest, and 2200.7 for the end of the growing seaBbenological observations indicate a
significant shift in the vegetativperiod of thePanoniavariety due to climate chang€limate
models predict that this trend will continue, with the most significant changes occurring at the end
of the century (20812100) An ensemble of EUR@ORDEX regional climate models based on
the RAP8.5 scenario was used to assess the impact of climate cldegstart of the growing
seasonludbrealy is projected to occur earlies well as other phenophases, while the period from
harvest to the end of the growing season will be extended, whiglaffiegt the yield and quality of
the grapes.

Different irrigationtreatmeng significantly affect grapevine evapotranspiration. The average
ET. values of thePanonia variety over both experimental years were 469.7 mm for the full



irrigation treatment (F), 435.6 mm for the reduced irrigation treatment (R), and 368.4 mm for the
nortirrigated treatment (S). The canopy growth and development dynamics were uniform across all
treatments until the veraison phase. The application of isigauring veraison led to a significant
increasan biomass in the full irrigation treatment, reaching maximum values of 61.6% in 2021 and
73.9% in 2022. Although irrigation regimes did not statistically significantly affect canopy
coverage, the lowestogerage values for thBanoniavariety for both experimental yeansere
recorded in the nenrigated treatment.

Grapevines have wetlefined soil moisture requirements, with increased water demand in the
final growth stages (veraison and ripening). $adisture monitored using the gravimetric method
during the experimental years showed that soil moisture content in the F treatment consistently
remained above the depletion thresholg,(Bnsuring optimal growth conditions for the vine. Water
deficit wasdetected in the R and S treatments, particularly during the veraisaoipanihg phases.

The TDR method confirmed this trend.

The average water deficit of grapevines during the observed periodi @21 from the
beginning to the end of the growing seaseas 93.5 mm. The highest values occurred during the
phenological phase from flowering to veraison (81.6 mm). According to climate models, the
projected water deficit of grapevines throughout the entire growing season is 58.6 mm across the
analyzed periosl (reference period and three future periods). The loWesdlues for the entire
growing season are expected in the near future {ZWAD) at 38.7 mm, while the most
pronounced deficit is projected for the end of the century (2ZB10) at 84.5 mm. Thenost
critical phenological phase in terms of water deficit is the period from flowering to veraison, with
an average deficit of 60.2 mm across all examined periods. Under future climate conditions, water
deficits are expected to intensify during these pplases, necessitating precise adjustments to
irrigation strategies to sustain grape yield and quality.

The FAO AquaCrop model successfully predicted the grapevine growing season, the timing
of phenophases, dry biomass yield, and evapotranspirefi®g), (showing high accuracy with
minimal deviations from observed values. Phenophase timing differences were rmihalays),
while the simulated average yield was 2.4 h 20.83% higher than the observed 1.2 hdaring
the eightyear observed period (2812022). AquaCrop proved effective for seasonal forecasts of
phenophases and their duration. For water deficit predictions, monitoringtestmortweather
forecasts (approximately 10 days ahead) is recommended.

Remote sensing methods, such as handheld #herameras, multispectral drone imaging,
and thePlantO-Meter device, enabled precise monitoring of vimater status. The highest Crop
Water Stress Index (CWSI) values were recorded in the S treatment, indicating pronounced water
stress, while the F trement had the lowest values. The deficit irrigation (R) treatment exhibited the
highest NDVI and GNDVI values, suggesting better photosynthetic activity and efficient water use.
The Panoniavariety demonstrated high tolerance to water deficit through developed adaptation
mechanisms.

The white wine grape varietianonia exhibited high generative potential and favorable
production traits. The coefficients of absolute, potential, and relagiwity were 1.73, 0.83, and
1.66, respectively. Although irrigation treatments (F, R, S) did not result in statistically significant
differences in fertility indices, vines under deficit irrigation (R) consistently showed the highest
values across bothegrs. Yield component analysis revealed that the highest average yield (2.71
k g L v)iamdecluster count occurred under R, while the lowest yield .84- v )iwaserecdrded
under S. Mean cluster mass was highest under F (184.95 g), followed by R5(§72a8d S
(162.20 g). Cluster length and width ranged from 18.70 cm x 13.03 cm (F) to 16.98 cm x 12.66 cm
(S). Peduncle length was greater under F (3.67 cm) than under R or S (2.36 cm), while rachis mass
was highest under R (9.60 g). The average numbdreafies per cluster was similar across
treatments, ranging from 113 to 116. Berry mass per cluster andet@0mass declined from F
(166.57 g and 173.42 g) to S (153.00 g and 138.23 g). Skin and seed masses followed a similar



trend, with the highest skimass under F (9.42 g) and highest seed mass under R (6.52 g). The
number of seeds per 100 berries ranged from 290 (S) to 320 (F), while the total seed mass varied
slightly. Berry dimensions were largest under F and smallest under S. Sugar content wasust
highest under F (23.10%), with minimal differences between R (21.55%) and S (21.49%). Total
acidity ranged from6i%6 . 7 glLL T, whil e must pH values we
regimes significantly influenced cluster architecture and beroyphology over the 2022022

period, with treatment effects modulated by annual climatic variation. Full irrigation favored berry
mass in 2021, whereas deficit irrigation performed best in 2022, underscoring the potential for
optimized water use if timedith critical phenological stages. Skin proportion was highest under F
and lowest under S, indicating reduced skin thickness under drought. Slightly higher seed
proportions under R and S may affect wine sensory properties. The higheso-patpy ratio

under S suggests enhanced sugar concentration and aromatic development undenitedter
conditions.

The results of this doctoral dissertation indicate the growing need for irrigation of grapevines
due to climate change, with a particular emphasis onsglgadetermining the critical phenophases
when water is required. The deficit irrigatitneatmentshowed the most positive impact on vyield
and water use efficiency, while remote sensing methods confirmed their reliability in assessing the
water regime at yield of grapevines. Climate change will lead to shifts in phenophases and
changes in their duration. The examination of the irrigation impact on the fruit quality of the
Panoniavariety is of particular importance for organic viticulture, and the prexgbosethodology is
applicable to different varieties and regions, both in organic and conventional production. The
future of agricultural production will be focused on crops that rationally use water, are disease
tolerant, and suitable for organic produntiavith thePanoniavariety being one of them.

Keywords:Climate change, grapevine, Panonia, irrigation, seasonal weather forecasts, climate
models, phenology, quality and yield, remote sensing, organic production

Scientific field: Biotechnical sciences
Scientific subfield: Soil and Water Management
UDC: 634.8:631.67]:551.583
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s dzd 3OIsM&j
ftesd3d dzz € dzd dz©
Hiyd dd F.sfmdzj H
MisOdetso dzd " Iso 5,
IPCC, 2022Leeet al., 2024).

BSE ojdzd¢] LOadMmdesisd ©H otj digi M dr § tod dz

1
dBOkmey ftetsdjdj ~JdMmisi §5° 54 tcd dagoy ez@l., 0RUsd L o
azi l e tMarclisoet al.,20BR 3 1 s? sftcdotcJ HO " jJ o]j< MmMktydd

tcsd3j dzj , W tets 63 Qe Bk dédits clz - dag{do friido)
sMmM¢dma Jdzj d@3j d&2OISO £ HEZGBGEBHJN ¢ B° n
dyoko CdzdBOsMEdn o] 2O E o j <t
MO Isj dzH j dzyd = s d3 dzts ) Bheatet al.,d2628;j dzL d

Md BedzjHO & CtL JjEMiste] d3ddzai ¢ dzd 3ZOIsSMYy H ¢
< d dzlyf JOzLOP1gjodx © BN OL& @ MmMdzd = dBeOL j 9 O, do thjed3j def

Mzn e OfNEdiL Oded MO Htsdzi ZOBO quq’lsdzls
| detizd3s § SIst Iz dzts df to o iyt fid iy il @sdzd Is Ols o dzdfrdztsfg ©ts ° fr
Csd3 OctesBdtsHdo jteL dIsj IsO d mdp. Oy dedf 2O dzBOH
tcdotej HJ, 9 j SEZO Mo @ ls BRAPS Wzt *kidalfss | B Bsj € 5 dzts!
diegos 'd BitcOHdyd " d, d StsH dzOf. | 2OYyoO® o ddetso
odn ats<dzq’" otemMlsO® Ct5° O ° Aguilsracsaz@62) dz0 [,dd®  fJ
94J GO GO°'"d LBt fHftotsdLoBH ] ctotsy' O, 0 f{ t
c;lsOdzdzIz Odzsde dqtekzmdzze d OlglsSdBoOkdszi tc g fc Nl tzisls |
CGOdzdL Oz (Ban RBRB2a@her # BL Jtesdy dz0 &0 LzngpelzO [z c
HOozd d2OOL o 5" & o d fzetzd | M@lipsQo b ctetsy ' O, ¢ dzd 3ZOIs ¢
s ddzj L dzOyO*  Odz Is debRio etizD, 2Q2BBVifa evats, 2024). o d dzO (

) sfdzj Hdyj SddBOMSdr fosdj @ &0 c¢O° jSj odda
disdedzj d dzj cOIlsdo dzj, £ LOsadMmdesmisd B©H tjcddt
O ( Sh aGekceett eatl .al .2,0220020:) tets j S yd  j § dz
E ojddS¢d Ld&OYyo® L O oddtsctcOH Otsfnls Papantzikeds tso 5
al ., 2024), “Jte ftejHod Ok HO <j cwEap' j M
uwen d Dhbsigffi, MAOIOFs EZisdyOld dO IttOdnmW ts
s j dzsL j (;BdpinosaRoldéniet alg 202),f te2s02jxzlz R j &3 * M S ts@ MmC
Ot OS¢ By dediM s(iKtso j <Odz MOHEY O h j<jteO, ) A<z Cd
d ° 0B d dzdzi@\musatildfvicef alz2BPAKotsidiset al.,2026). vfndzj H MABOT j dzj € s
ftesdj dzj ©wOPBHOBIE® d fieeAi" gl O defftkg e Oupg S = SH
BY dzj i3y s Oyd = 0 Mmd M CHsth@t ak, C01aYzOIRas Iet'al) 8002 p | dzOf to j H
ZOo jH]des ftej HMISOe? O<j O BOdz Isjrdzsdzsh Cd; ftsH Iz
Prieto etal.,, 2024. 1 tots 3z 3Q lstigC f ddr[m@Esle jdo Gfldedsinz | idas to Is (A, dzls &z

2024) O BdOY )] LB LO jHds MO esdhdd Isj &fjtolskt
Bsdzj lsd d "lsjlssyddz® (Khozaei et al., 2020).
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iIBHEZEYEZ " £ L O ttc Odzfipantos dt &.s2023p a1 Odzm @ @ daPtctE d L o S+
O LO vyd HO tykze O ftwdtesHdz toj MmMiztemy d Euydd
jdzj c@ad epzuel a et al ., 2020 Beptznotkg d a6 T a tize
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2. ARND R 1106YOM Rt OrrRIONG

{Mdesoded yd?Jod JE¢Mijeddi] zsOzds s NiseOl el
HdMjlsOYd Bl Mk:

1 JHtey ' do O] YBlstcjBO o9ddetsoj dsL i L O o9tSHEA |

dmMstcOYdo O 0 d kfmMftsmisO0e? O ] tOL ddqydlsdr toj ¥ d BO
T [JHOBdt tjddBO LOEZJo OO Ct' d &O ety dd  J
MstdlsQdes iz @tsH o setsHdh S dn j €My j tod dRpakr0Clizdzd 7 d Mls tc Oy
T 1tedd3sd 20 BIISBHO HO? ddzMSCJ HibjSyd 4 (bjtd
otsHdzse Mbtej MO o C8 BJ? dgse o tsHdetse Mistej i ddeH § €

1 JHte]' digBO&j JWJ ¢ Isdoe dzd @rowing dgfjreds daislz @0D) d@
shdztoz shdtslstej dzdr fsSHOBOCO 5 Isj B JtwcOskzted d Wi
CtcO" 9 jG6jlsOyd - j, f sy soO¢, CteO’ d HEYdJdzz IstcO’
1 Odzts dzd O, COots d fHtesdjdkz WjdscdzGb®fH] dd JdBdsyg & Gd
BIzH Lk <(@RHE40, Mmtcj H 202060, ¢ Q tc O(20812L[0Q9 ® toj W j toj dals dzd
(19982017);

1 ¢dzOdzd L OO lsdct OB H ¢ O OF j d3) B dzm i€ B< B 'z H & dza
(2021:2040, fyte j H d dA@04B2960 @ C tc O(208B2iMD)@D sMdsse £ M dBslstej dzd
s fslstcjBOBO oddesej dzsL j L O o SHS;

1T RLoteh diste[zitfisslstcj BO L O oBHBA bk IssCk ojcils
o ddzsctcOHOtedBO E dMftcOQodesd3 B XZzOGBotej dgj desd3 H
MdLdMSdr ftotscdtsL O o tcj d3j dzO.

g ff tojsto] 2O dMf dlsde OO0 C° 0 Mmd sedzZjHO ' & Cofs
HdSyd O ¢ dzd 3§ Ef slstej Btsds C dzd 30OIs < d A B Hj C
SCtcOHOtemC ts° ftcOCMMd ftjCts LkMfsMmlsOs? OFO0 * Of
soj dsL j sFEz304Addselzd H OdHzls j o Odz d detstedsz L Odzd o

Mfdsde 0] EdyO © tOL dzd ydIsd ~c tetispd dEZ0 o | @A E
dztsfls L O oddesctcOHOy " jto B Bddzd bkf L dZOISJ
sz ftosdLosHdsdR d sj r ez " KB A3 ptojoH dgsh 5 2,5t
SCOHOtMES ftosdLetsHd St5° 0 Mej odhj HEBBJ

Oy des ‘'] @Oftodsjdklsd HO &BjlssHsdsecd O sSoadi d

sfls Oolzd dgts ¢ tc O H Ot Iy C Q@S § o BURHREO] & @Odzdz®f o, iy s © &30
oddzse j dsL) (COCt k BSEcOdnSs' , OCH d ¢ tsdoj day
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[Mdzsodsy SdfslsjLj SH Ss°'df Mj §skOoLd & dfhsed

1 ltoj s s@lstOp €< YobstcjB] LO dOOBSHT O O j &3 o d
od<d d HO <j fmj "~ Ofdts ftejHtsudbd & ¢t ddi3 §fjtedt
zOo sH® Q9 OF j d3;

1 1tejbfisMs0? 0O Mj HO <j dO" 9j<d L dlsdoe dad |
d BOd] dpjtol HzC 59 OdetsE dzO9 SH S GOV HED);( COHO  j] BB jLE

1 o BOHGO <Hj®j ¥ &3 f dzetse ZOo SHS O BHIY) (BB | B Pls|
fteddes bk tHdshhkz &O Hiokzeg@dd Om@  EGaklsi GEDOHO" E@a
fcsB?”h Ok CoOdzdlsjlsO ctesy' © d o ddzO;

7 1 sdzOfgyd tsH HteilfsmMisOealj HO <j &BilssH] HO?
dqdzH S Olststej otsHdGE tiYdBO BJd? SJ dO thdsekz ¢’ d
sHdtshdts ftosyj 20 EZlsdyo 0 Mmkh j dO f tod datsfy;

T {uwis¢k " § Mmj HO <j EfmdjH CdddB0snyta] ttasas]
9jCjlOyd  j, BHdshds HO <j dizt g e bzt WV Ok j d dzd ks &



4. ltrdafror JRurptouvuir

4. 1. sdd®OlmSd Mmdmilsj &

sdzd 3OlsMmscd MmdMmisjd, Ot MmdMmisjd 1 J &7 ddaj G dztse
~ndHtesMWY j O, ddlssh¥fjtpeaes  dQBBtsO Ph pOwdt et al
Il Ouddesoad< [ OdzHd<, 2019). [oj Ctdd&ifsdhamn Mi
2024)yd " 0 Mmdder tesdzedL 59 OdzO HJBZOBIEC O BRZJECE " jJ d t
b dzstetsf 56 j dzq Izlsq’uOI‘chBzOdz,@dxﬁWjO@lﬂ]lﬁ‘ch fifjin StetsL tOL
OCIsdo detsfis d, EC? Eyk’ E<d Ctoeyud ¢ J h 230, ff tdotgiB<GazdjL |
sBtcOHdodrn dof seh ¥z Oyd & ~jdi3d MEtse MOMIsOs © O
JBdMmMd O eOMsoa® MO jWjCShktsds MisOC dzj erjd sE @dlsij .d [dfic
g0 & M sftsB detsMls HO LdzOqG) dets dLd3jdzy cGJswdLduy
Cdzd B3OIsME sclzt'dndsd KOd (b tsh d < 2017) .

[ ils] stetsflds®@ dL' @H Ols OS¢ HO IzlsatGHq’ LOCtsdzy s Ct5°
tetsyg md, sy HO EkEMkOdssd ¢ dn o j-030dsj@5CA0drS j o jdg]
tcskzy©oe O¢ O R(aDjLoc,\/laInO\dl [, s d2d0deChs s dzts 6 d ‘OO  H djiy y dizodzdr
jbjstesdsdd" d BOoad Mj fteskzyOeO® jd Cdd® St
tcj HMisOa? O Iz Mcj H® ] MO ] OldBtsmW¥ jtej dO BHto]'
o] BB M SEsd3 fitedsHE (1t kddz, 2016; lzCtHgd ¥ stz BT
0] tojLizdzlsOls HEZettetsydadn Is®tededs] §lzM ¢ dRiz0O 5B t§ O L A
dflsj 30 (Popovil et al., 2009).

J

s

f

ltoj B3] BHEGLOY OO IIstej dgzlsdets MIsO¢ j € dzd ZBOIsME d =
o jMmdedr otcjHdsMisd Ct5' jtsdg digi§laslaz Higs'dig dds @tc @S IsdgC
O‘k. [jljttesdzth O MdBOLLOT O ttBEZRo OO k& Mmdfl
cOR] EORRQEZ " IZz<d IIsj BY J tc Alstdzdiddzd, fr) O dzOy@etHifdss ©d € s dzo
Lddzz d MmMBite o) stcO, Bmwm@mmmpmﬁ@dzmgquj@'
ZyO¢J Istej dzgzlsdzedr ddaV sted3Oyd " s oty d3d dem S dd3 [z

4.2. sdkdkOlmSd &sHJ dd

d34tsq’ugts BsH j ozt OF | otej d3dj dz2O d Cdzddsy 4 Ot

J e jLOdkZzO MO dBOIsj B3OS sd3ff tde de,0 Y@ diap todiz$ i f
hO' ' d dLtOykzdz0es O¢ O BIzHIz<q’: atGJd3szfr]Cq’"‘ i tod dz
er et al ., 2020) , tcOL 8 ts5° d of te J ¢4 10
tduSdrn ®wsHj O L O ftofsd dzs st Oke JmJ&@ d ¢ & ezd d

O Bjdixd My SCodhisOdidsdzs tsBB?> MO j ojhilsddsj
et al ., 2018) d tOLoets" O tOLddydlsda dtsHj d&zO, |
tcjftesHkSCE B d MisOIsdmisd ys j" ©d Azdtfutd sz de’mdiasdizd = ¢

ltej 3O Mbtesets” HjWwdddyd d, Sdzddkoknhstd d&BtsHj d&
et al ., 2007; Ru ml et al ., 2012; Yang et al
Bdtsdzsh € j L OCtsdzy d tsfr]ISBc{dzJ ¢ dzd 30 leA QY iz -~ M § figle3d dis @z,
mMdMmisy BO, SOt d ‘drttek &' EmMsBdz ddzlsj 6 OC yd & (
Mk Elsjdkj?jdd & OLkzdkjoO'k dqdksjttOtyd O Oldgtsh
f seteh d dzO RO, COts d 9j6ilsOyd sd3 kE&dwear @ szd iz 0 #zD
f dzOdzj Isd, sdz My d&OLJo O cdhzsB Odzded i3 B H j dzts o3, HisC
dLOBteOdztsdyz HJj dzz, tsdzH © fJ dzOL d o Oukawif et dl.ts20A0ragg o3 ¢ d

HWaoagh<j “j bts sdhjesudhsd fjtedtsn tsH 30 ctsHddzO.
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et al, 2022) 1 & o' ' MistekClkted, LS dfssOjsdafdO dBsd j f
o tcj 3 dzO, yd ' d Mmj fHtesHkzSlsd Mo OCtHdz odets Ctsted fls
ote] &3y dzgz £ 2Ot j Hdzd @3 H Odzd BBO. R OC, LO tOLddSCEk
ftejHoadHd IOYOdz MdzjH HBGEO' O O k£ i PisPEH HJEz dz@z
BEHE<] Cdddi SCdzdBOlsMEdd dBsHjksdk “j HO ftojHo dH
E BkzHE<dtslsd, O dzj IOYOdz tcjHESMdzZj H HBEO' O O.

sidzd 30IsMSd dBsHjdzd fjHMisOe? O & " jHdd OdOls ¢
ftetsd3j dzgj ( Ra rOd Bldtd et a,t2014de.t,t e2 Gnan (|l gRoeosdi, a s2 0Sluba; r €
2024;Simpson et al., 2024; SlingpSlingo, 2024. [ j ' kIlsd d3, d&sHJj dzseo OF j € dz
ftesdzd 2O detsipd MO Mt d dBdse | tedL d¢J Cs° d
C dzd 30 Is S oB@aisgEnen, 2007; Fraga et al., 20A2ato et al., 2014Vukovic et al., 2015;
Tao et al., 2020Gentineet al., 2021; Yang et al., 202Chauked Pongracz, 2024 gl esi as Su
et al.,, 2024) HwdtetsHdzz o Oted OB d dzdztsfls ¢ dzd W35 dzy JCdgse Od) d
GOMBsa O MO j W j ¢ lscaeenidsse Qe GG) (Brayh & al., 0127 e s ét al.|
2019; Colibabaet al., 2024 Jod wdLrdyd d&tseck My k& BHt]' j dts’
fsdz0o® O j i3 MdBzdZOYyd 0 Ct'j (shupPdllgd O & oodh
tcOL d&zd ydIsd - f siyQdsim@dgs dh ditdpdgis dxttaly, @028 hagked Pongracz,
20249).

4. 3. FAO AguaCrop Wd3tsHj dz

[sHjd& AquacCrop 'Jj hPdstts IsjMmisdteOdd OdOl L
(Gurkan, 2028, ftjStofdtced® @Il . , 2017; Li povac Hest ¢

ot5<0 d o JERZERAKigtalgAOP)] § Ot hilsts ( mo% ZzOL do cBotsted
otsHd, GOt BHtjHAyYyd u’tetsHIlesq’adztsﬁ]lsq’tG@fq:ljslqudaﬂqu’
df slstej BO Bd? ddr Skdzsklkztc® L O o BHIB. t (Boodd ahd j dz
Agriculture OrganizatohsHfj $© L O Ljd&> dhisj d etsHj. Ad? FAO
AqguaCrop LO MoaOSCk o90ydk fts?tsftcdotc] Hdzk €S &gzlskztol

Bdlsd fteddidj dz> dod Ek hdtesC sd3 MiHGiEo letclz, 2AD)tojsG ¢ tsEzts N
f OtcORy SOte©® dzedimkz EkZdzdo jteL Odzdzed d f sSlste] B dzts
YOo Odzd s MsteclsOBRO. sOHO " j HEtsBtes COdzdERikd MOd
OMmMoOdz £ fsBOCOE tOLoats O MisttOjijecd O kfttOo
H Iz Stedtseetjal., 2009)

AguaCrop Ijyd tfMmisdL Ok IIsOydesimisd, " dHdsMmIsC
Bdesc dr dMistcOy do O O § s8¢ OL &EF kY tojoH d GiagdisedasR0aGHs H j oz
Lipovac et al., 20185t r i ktel, 2023)nJ ctso © fHteddzi d&zO0 Ek Ctsd3B d dzOy
BsHj ZdBO tBtclkz<0o 0O di HORBISEKEE Do ¢ 'dO Yz, § 4 jdzis @I
Hzetstetsydzsj ey dzj smSpedsal s sz gdfrsosdsEd HOds] d301s i) € «

so dn
ftetskz
Jwdge
Zhisj

44 wjLBdM¢] ftscdtL | otj &3 dzO

ltetsdzj doj Cdzdd3sj, O dOtetsydlsts fif M@ iktdky; § 2G5O
C " ddBO <j Htokzh ot d&steOlsd HO M Mesy®e O k2 (o
Prodhommeet al., 2016;Nguyenet al., 2024)[ y k¢ jH@j<j dzj 6 OIsdoedzd EklIsd
sj BB j tOkztey, fHtesHlkzyjddr §jtedtsHO MEhj d JSMiste]
COos d fetspdzj B3O E fs? sftcdotcj Hdets®™ HtesdLotsHSd (
md PO O Iz, b migcd ©d 00 Zkz diz (Chizizes Ei<atiztR@PE/( k o ot iall,



2018:T e s ét al.] 2019Tao et al., 2020IPCC, 202; Alsafadi et al., 2023Sun et al., 2023An-
Voetal.,2024J ord«o d Qorreia, 2026

t OL 2d3j 9 OF j ffddiglsz@iistin Cs cdzOyd dzO@ dz0 S ts° d MmJ Bdz d
fsH t©WOLddJydldd Mmyj &Z2O0tcd " dBO ko jdzdt¢ts My ets?h
(IPCC, 2022;1 gl esi as Suaj éztedztsLajl . B zHAZ<24 o tcj H datsls
f OtcOdiRj s Otc © tsMmls odlaallrO yzd ")) dftdzilsjjdd® MdO f tetscdesL 2 o to,
ftejHod OO LO CtOlStstesydzy §JtedtsHJ.

[ EeBtetsydzed Htsedetst § (fsL dzOIsd * § COs MmjL tsdeMC
Cdzd 3OIsmMEdm dJdaW stedzOyd  © (Bojovic et al ., j2022)
Odes 3Oz " §] dadzd tSHMEf O O ttH tsyd ¢ dReddedsrs eltdzdadiQls, ts
sBdydes My BejLB] ' E'E E tjdZOdodss o jdzdSdd3 ftefs
djLBdMC] ftoscdtsL | Wd&seck BJdlsd o @Y Otkzdzg depafyikic f ©
Shiscz<Oo O ' & ftojHod' OF ] todicg 2P o @z deef tyfeteiiink °d 3 tsH
(Troccoli, 2010 Hewitt e t al ., 2020) . s OS¢ J, ftcj HMIsOa? O
ftesd3j d&z> doadr (Isj &3 j e Ols ztecj Brgno $o@rasP o M elADY G HEMrietz H 2 < d
al ., 2020) d osekz Bdlsd tsH dzj  tc tf Wpf dz°tf deafjo tc p k& gz
ftosdL o tsH S tsRBye§ ddal.h20kB:sa |l i | e tAndersson et &.,2028; ;Santos et al.,
2020;Bojovic et al., 2022Naulleau et al., 2022).

gJ L sdiffdgolshd ftotse dztsL § fsmMsO" " & 90 0dz OdzOIs
Csdzlsj SMsk EftcOo? OO d OHOfIsOYd j dz0 Juizd 8Os < |
al., 2017;Yang et al., 20211 . 4 SBLJtesd dzO Ists HO dzO EZL et 9 d dz
i tc d dzqPifigRey et al., 2020;Santos et al., 2020Navratilova et al.,, 2021Dr oul i a d
Charalampopoulos, 202Xoufos et al., 2022; Sun et al Mancusoet al., 20B), f 5L dzOo OF
dqdW sted3sOyd " © 85 BkHE<t® CddJBOMits® HOkg] ©F d tzgzs
ftesdLots' Oyd , £ ts9 tsd3 Calqlditzet 8., 28021)0 slas B 6OR Plcj &3 ( MJ L
ftoscdetst O Bsebk<y j dqujddsdWdStsoOld fjtedsali k2 ¢
et al., 2018;PinaRey e t al ., 2020; Al safladi dzetcdijal dz@o tRHZ
Codzduddsy d otej d3j U’th'd3JdZJ Bd? ddr rtOddo O, 1§t
ts H dzts ) dzts ljtsq(;lzlj? O faztsHBse O (
f zOdzd tc O § sodn Isd o detsyls d d
dzlz

X i s et al . |
O
ftcOotsotej d3d dzz ff tod A3y Octetsils j n dzd

yr af
fsdis<d §@AjsYied
usdrs d Odi3fj dzsls g

45, sdzdiOlMCj fsdjdi d Bitej OHOTLOYd j k oc

sOCt k feshdsfisd, kOSs d HOMOM, Cddkoknsd
Modrn §5° 5§ thathlsy dg®, £S°kyk k<d d ks HO sdd {
Cbdzsztc® fBEBHBRO LO BHij' jdkz &sCOoyd k, Csdsts
otsH] d SO | fdats@inddsNebbis20199 dp 6 d  Clkotsidiget @, 2 0 2
208).1 dLdyd b s’ sftedotejrnd bfdjH §ddkOsnSds §ts
Bjted LOodMmj BH (s’ cfttdotejHdse Mdmsj GO, ¢jBdt
Hiska d i dzs € Odxpdi@ etlaf®Ga ®) .( s dflsj GOME s § dzOdzd ts O
LORIO] SsdhbdsOoyd' j Msekzys 00 dL OLddydlsdn o

tc
o Oy 00O Btets dzdm Ctodlsj ted Ed30, COSCBs Bd HBdzj M
f tc O qMqudey et al., 2018; Ohahavi et al., 2024) R B3O <d &k odHEk ftts® j ¢
i tct$ dgO, ftcj Mo jcoO, gL L jlsdets oadMmtsC ] Isj i3 j tcOIskzte
(dzOtesydlsts IstsCtsdz dzjIs® dn &3 Md ud 2 BERHE<dsMmIsJd)
fteddzOets' OO j] dO “dma <j Bdld ¢ hif dj &R tdsd)
Elsd yo O taf® tof AMatasdf( al., 2021; Naulleau et al., 2ZZRomero et al., 2023; Prieto
et al., 2024).



lted zOets' O O j CdzdB3OlsMEddy ftetsdzd dzOdzO * §J o J dzd
ddzsctcOH Oteiso O ( Rakn2624;0hareltevi et bl., 2024Ri0A 3 Gr i f f.on, 2
dzd 3OIsMC J f thitafizj @aj o Bddzj< lstGOdzfr]WBtedz,qu"lz W j desdztsh €
JtwO ] HOLEABRBO BjttB] (ctotsy' j MOLL]j 9O ttOdd "  j
dJMmisd d NMisjltyddO® k o dOydd dd3 to]j dldseaddzi®s dd
SGctcOH d R3O, oddzO MO BOT Csd3 Moajyddzay d OtesdzOls
ey O 0O Odz 57 tsdzO, dJLd&3jdzj bk MmMtelsddj dzls iz, o Oted
HSGO' 00 d 9j<0 tshlsJ<J¢O sH ftosdzy <dztse VatcOL O
Leeuwend Darriet, 2016;Leolini et al., 2018PifaReyet al., 2020 Santos et al., 2020; Marin et
al., 2021 Xyrafis et al.,2022;Lak at os d Mi terte,al2Q2 32;02NMgr t@mazi |
Rio et al., 2021 . 89 J dzOff to j H &ZzOo jH]jdzs ftoj HMMIsOo? O< ] |
fesdLots' Oyd oddzO© (Ol 1l at et al . ,etal RA2ZEspinGsaer v el
Roldanet al., 202% , ‘it Mk oddzOttd fMmej eodhj ftoddzlz' j dad
MistcOj EQPCts dzi BJd EcGttsL ddazdPingRepalzgl.|s2D29 Catalddset al.©O d
2021;Ariasetal.,, 2022J or d«o d CGor rfegi gzdag )@ | B O {§ tcd dzC
s O Md Clsste’ jd4jLcom tso Ged ‘9jf < dzgz Htelzc dn GO L n E
odhjetsHdh 0O Bd? dzO CEZdzskztc®, hlsts fSH©COLEZAG] 80O HC
Hzed dedL HJj yj dzd ° O SantBseenat.,2028eBRio ekat., 2024) . , 2020 ;

stdmlsOdidsdzs f6O<j ¢ j MlsOS O Cednidnls iRjdS] FEHdEE®D O
Bd My fsdLejdzts cwtsy' j dO B? j6 Co0ddlsjkO
EC?kyk " & dLeBtste Blsfstcdzdrs Mtsteclsd d  tsH dzsc O, SH
ftosdzj desdz sted " j dzsOyd " J twjHBS9a 0O dBsyy My EsdyoOld
Isj B j tcdOBzHcli 7 © L dzz 3 Qtc ff dodff digg alaz © HOG § € o Gdsjdzt{dzd CCOiZY (J df
dzOo tsH® O OF |, LOOe? doa O] &J' ZtejHdtse fosmMisstcO
(stecOdzmMC J) fHtesdLroHS j, Odd d Sttt SCstedh<j®j +F
dizW sted3Oyd " 0 L O CtOb¢stetsydes d Hiagastels 20dienthezO dzd tc
al., 2021;Romeroet al., 2022Alsafadiet al., 2023Damasicet al., 2023

VIsdyo' d CdzddOlsmMSEdres ez 20 dzO O J T J o ddatse
&ZzO iy B0 CdzddBBO bk Isdd3 B dZOMIs d &30 Jonegfdelb, B d Is d
2010;Fraga et al., 201PifaReyet al., 2020; Shaukat et al., 20ZDescoet al., 2021 Xyrafis et
al., 2022; Atak, 2024;Chauked Pongracz, 2024 or d« o d Q.csr@He@ afjplz 20 26 d |
fsLdlsdedsy MisteOdey YGtosdydzad Cdzddj, §oteOnls Isj iy,
Hsfteddzj < dBek<dtsMmisddzO 60" j 0O dzj $dr Mtstelsd ¢t
Czd BZ3OIsMEddz bkmdzseo d d©3O Fimgatej al.] 242F of ~siHclzy | ©dzdgyi, MG
hdted ©d YoothddzO fsetsHdzdr L O BZLets® oddatfo yj oztsd
MOte. , Vuadnbvicet al ., 2016), Odzd d k2 d&dsedd Httkzed
l JdzsctcOH OMisets Bd M floshMisstedzsts Bsecdzs §ftesh Jqted |
GSH(Jdz , O LO 15,1% Hts 2060. ¢ dsdeeH (s&le dr, a |Cadn
ftosd3d dzgJ dBSEkZ HO HSojHEZ HB YBHJLOT O o9ddtsctOHO
GJjtsectOW MS d dzJones WdblizQokAHar{nah et al., 2013/igl et al., 2018; Cesco et al.,

2021; Van Leeuwenet al., 2024 Kotsidis et al., 202) . v OC " j, MO 4 ¢ J (I
fjtedsHO MOLt] 90O O sy | d30Isd HtsB Ot bkisddg®BO d
(Navratilova et al., 2021).

v sCodtelkz ftoj HdztsY j dad n MistcOIsjed " © OHOfIsOY(J
dzO o s H ¢ BaeGdetjal., 2021 Cataldoet al., 2021; IPCC, 202aulleau et al., 2@2 Palai et
al., 2022; Romero et al., 202Rta et al., 2023Van Leeuweret al., 2024 Colibabaet al., 202}

ZTerroiri % tc Odzy 2 M ¢ & SisigtizBEdd &3 dzjzdshf@d?© M j yd W dy q
Lidg?dhlsj, bofsctOWd O dlsH.) d ?kZHfMite WOCkt
s OddlsjlsO. [0 (daly jHtef@Emisch j @zt LS OAEOE 5@ o d fiy
dej fsdzso? dod, YOS (i SsipzdstOds figfjin IsfLne Arfds@uiistiids dz0
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Co¢ts Bd M MBO' ds dzj cOIsdo Odz Esdyo” ¢ dzd 3OIsME
tcjedtsdzgy St°d <J MmOl ftwwjoadhj bsfdd d MmMke
BlzH < dasfitds.d f(sdzzmizh sz f catef] © fE&MiBdes " EZesdmls:
Rosaetal 20206yj Sk j My HO <j Cdzd BOIME j l]’tetsd34d24 B
dzOo sH® Q9 Odetséd L jJd&B” dhIsO. 1 OatsH® O O j ° j Wd<om
tcj cdsdzd @30 d ddi30 Bds® ® dzO fé@tedfladzOq’H;‘Oftg;l@lec;teqfnlsq
fslstcj Bz BHGEBS OO k< FftcOo? O j otsHdzdd3 d L J
fslsj dzyd Odzded dzj cOIlsdoeded dMmratsHd ( daf tc. dzj J WJ SO
LOMd&ZO  do O j LJjid3" dhIsO, HJ @O0 H Ol c@Rj LIdg0ds’Od hylg®, s Ist
fn dz Gambétteet al., 2020; IPCC, 202XNaulleau et al., 22 Romero et al., 20235arofaloet al.,

2023; Han e t al ., 2023) . 1 OosH® O OF § “dMmlsy d B(d<|
HeeBtetsydzO tSHtey do tsmliet ab, UAVEme Aedopd®otmea lo. , 202 3)
fsMiss"d " jHds 90)ydts §dksO0¢ ] §S§t° O Cstzd wdd@®@ dsth
fslstej BdzO MOHO, O $6850f8&sBZHzdz@etBiNsgd? My L BBG

HsfMiskf desisd fseoth ddMcdrs d YSHLJBEZJA o HM]A

G dzts B O dzdzts GRehrdzifed a6 22016;Gambettaet al., 2020;Garofaloet al., 2023;Ma et al.,

2023 , O fHwMmjBdes YJjJ oOgBatf | OCH JSHicE dzOo sH® O OF §
shislstcj dedrn f tesd3j dzO@ € dzd d3g .

r i wddzdmo®j flstejBO oaddtsq bk BOISHSC DS HPEBORIL O
Emf smisOoadts ©OyYydtsdzOdzOdz d JjJWJSOMOdz t6jydds dzOo tsH
Hze Stsypdifj i3 dzZMS dr EmMdzse © (MO OCyj dzlstsdz dzO0 oMY |
“d LdZOYyoO des k2 yj dzsCkzf dats® Bd? dzts” ftoesdL oatsHC d.
Bd&zOctsoatcj dizi d&zO i tc©® kB &zOY 09 O O d (PEagRiz@Eals 20@% O°¢ O
Santoseal ., 2020)Nayt0¢ts'( R0 1Bt ad .Ga(r200f2a3l)o ff tcj yd L da
"JHdts BH BGHEydedms wBJhJj* 0O MO dBsebk<dtsh<bkz {tsBts?
Csdzlsd dzz dtc Odzd dsdzdIststeddze o ddetse j dzsL §j d ¢ j ded =
Umd%JJ&ﬂ;Lsﬁgm[fnbafo@z@dzlzlsste'szts‘ HEB ddzd Ly B> dhIsO

dqdW stedsOyd " j 5 MOHEY O & o &zOG ] . [tezedds toj yd &30,
fteO<j®jds SdZOGJ fisC 6J BROY ) thlzOhig fsfipls (OB®DC © COHO ° §
(Bellvert et al., 2021;Gardalo e t al ., 2023) . s sdzls d dzlz d tc O dzd o3

Ly &3 dh sk jidadisig@c i 0o 0 Mmj JtO<jj ftoddhj ® Jjdsc ft,
Bsck<dshls ftsdjd o SHOBdwO j¥dSCOmdd j¢ ©jixd
©jydd ded " j Daésiok @, Q628 dz (

s d&zd 3OIsMC J ftets” j Syd  J u’tsQOLOdzJ Mk HO oddzsc
sj dzH j dzyd " & HO { tsfls deit et BIisHOtPd ° du tadB dfM e *fiffj (dzO dzOL
decfd30lsfn§2c["‘ N 0tdhIsO, cHj figjdets tetisdsjj dajis HE dac di s MtS Hsas df
qLtwOy jded dd3 ElsdyO‘ j &5 dzO0 1§ ¥ ks et alzj 2018 3)tdatsio |j e Wfi [j Ce
2020 NAP, 2024 , O <] Istcjdzzlsdets L sdedtcO j o ddzsGtcOH Ot
BIZHIz<d£{5|rntLetcﬁl.,2012b|d91q’Jsfr]Ots), 2096 ftos jSyd  jJ BEHLEKS
HO <j fBHttkzy O GCt sjdchgc{: 6 SO (rkzdzOs, w09 0O,
LJB"J (kedzOodtsdz toj cd° dimftsH 300 m dzOHBsSteMC J
ftotsdzj <degse B @zj & d dﬁ@]mﬂﬂ’qmg)ldzﬂstm@,dzdzq’isﬁ{ <gyued HJ
ftojstefjlsd MO j* 115’!‘] bhdasmis g dnfregs,e s’ j ¢ J  dedL
COCts Bd M4 BBJLB s o \DWAsal\sijlls eV uSjaacddi,dnisd) visi1 (8] ;ta\
et al.,, 2022)rR L d3jd&dj € dzd d3 Qq’ EmMdzsed d@sekz HBdzjIlsd f slist
o dzsctcOH O, Odzd d Iso sted Is dff EhistEing dis MO H ®J "d3fods G ¢
odMddzOBO (¢ts°" 0 Mk ftojlsatsHdes BddzO ftcjoadhj ~ dzOH
f 56 tsH dzO LOfr]QalzjdzglstG todBiendoscat @llz 2020 or d « 0 d  ClKotsidiget a , 2
al.,,20%). fpdzkyo ' £ MOt 0 i dzkzlsdr ¢ d&zd BZ30MSEdn
2O foHtkzy dBO odhdr d&OHBSEMEds odMmMddzO Bd<j dz
O O0OLHENHBGJIEOSO d dzj § s 5?7 dgjtc HHifAEE diaf dzfg § dizds d B jsdd trdzc
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ljdzdSd Btets' d2O°  yjh<j ftoeddsj  doOdedr o ddetsEtcOH |
HiGOHOYd " J d ckBdlC¢O tHtj' jddr WER yd O L j &
ftiosdLotsH E (PRI RD2d )Gr nfofeq Hjdets S OLE  j] dzO dzj st
9 SH J CO Octesj Szt Csd3 ftoedMmMlskzfz L O BHtydoats o
sjrdd¢j C¢°] dBsSEkz HO tBjLBjH] Co0dzdljlsdzz f tefsc
(Karimi et al., 2020;0Ostandieet al., 2021;Di Giovanni e t al ., 2024) . r 0¢ dzj
dantSH¢ OaOC Oljtﬁ@é)q'dztizls P 0o *OEtgL LigHHE [ dsjj d3zj = Odzd
J SHtcY O OF j d dzd fse j<0Of | MOHKY O° O tstc ¢ Odzm
BJSCtoesstcc Odzd L ORBO sk kze PBY d MO d dzdzy MisteckzCIlskztej L J
mMoBd OO0 LB dhlsO, f§wootej ddj dzets dadzd MlsOdzdzts L Olstc O
dzO d3q’dchd3Izd3), SBBEO<]j ] LB dhIsO BOStts d d&d¢S ot
COts d tOydtsdzO tzee® Kemipitel§as,j 2020; Romero et al.,, 2023antoset al.,

2023) .  sBOte fteddite "J d tstec Odziip] EABZ@dzfiplitc O dtg
CstedmB8d MY tej YyOo OF j j tetsL d sjte tsoydfll? @ dadd’ jd LIE@EHESHCO o C
fsBs?h O MHestsd ijMe@anatal,2015)) j B° dhlsi i 1§ kopitk® dzOo
et al . Ghyledto®)t &l . (2020) s dMOdzs € Ot dzO° € 54
iSmMdmisjdg 20 Me jlskz, d ftjHMSO? O 903 0dz tojL jtco
E dzO° o j<zjdindBta®* j 9 O Bt d bk ttecOdzMC dd3 o d detsc tc OH
¢ sdzo j dzy d ts dzO dapith etlalt, 202080 3taBdieét al., 2021Di Giovanniet al., 2024).

89 dzOf tcj H dzOo j H j dzj B34 o4 ftcd dzOcts' Oo O O Ml

fdMmisj i3d ROt ILYtts tafdzd iy lef  dzO ¢ dzd BOBME ) Gesdij dzj d ¢ ts
sykzeo Ods S gt detsc J € s MsdeEIOO ( d-Q Iisefipi@iac OC / o d dzts G tc C
(Smith et al., 2020; Cataldo et al.,, 2021; Romero et al., 2@aenet al., 2024 v j tc d3d dz

AstecOdzMC O (ts? sftedotej HORA G olsdyj dithe @urmdayg pif SO
organisn) d ftod ks " J ki gldsj@dhtdd 1foFAsH tod b iicgzdged
ftiosdLotsH E "tcOdzgy CtstedMmlsj<d ftodtesHdz tetsyj My

LOsdllkz Bd?” O, @6jdzgjlsmSd dBtSenfticaly msaalifedzdrganisthtEM@ dzd L Od
d MmMddalsjlsdySdr ' kBtedoe O. VUV Bt Odh " fts? s tod
Msjdz Isj BdzO Isjyxd €0 tsykoOkz BdtHdo jtL dIs] IO
JHEEdzjyj dzsmisd . ZJLHjMi] G tsH d dzj XX 960 B
"sftcdeotejH]  Cjdzz ftsejLOdetsMmls MO hdoddy § ¢t
Msdz, ORI tedyUsc © dzOkzydzd yo d  d fyCBilent Spripy 1968.5° s d3
ddzi @@L sEG@fip@simls dzj S sdzlstctsdzd MOdese Ctstedh <j ¢ O
stccOdzMSCd odH ftsdLotHS ] Eyddeddzs §tedo dzOyded
StecOdzMC O fs? sftcdotcj HO dzOMISOo > © Mo 5° L Het®OMdsT Ixfo jtaif
BjLBjHAASAE HoBGHicy Jotsd. f ridsfited dspOSE L O Btec Odam
GzsB Odzdzs s dzd o sz L dzOyO ' dets ° j  tfPsrtcoOvipdatst  Isds € Rsedyd nf esdl
Mairata et al.,, 2023Dong d Ga.o,] ROBEe dMO® | tec OdzMCgH f 57 |
G dizO o dBesS Odzsh Cdr fsdzdlsdS O hdotsds Mme jlsO, fO0 |
Hsetsotstclz MisOaddzO OdBBdydssL Odz yd? , O Ists “j
fs?”tsftcdotcj HdzsEe L j d3? dN IsO BIZH;Ostq’ndﬁeatallsmﬂlﬂ\Ahfrafaletdjg i to
al., 2023;Paull,2024. Willeret al . (20 2Z4)tc sde@o [HAFO Ho@ hlzz ©H 480
ftesdLots' Oyod, MO dz0" 9 j<dd3 Btets" jd3 & RISOdzd d, ¢

Jtce OdzMC 5 o d dHAEBIRICHOEMEY 8Oo HOAZO tSfyd O E tLOL o
‘i kB MCkzOHE MO f tsfMilsk dzOIs dSdith etlal® 20BOPtandiegt dilg 20RIclzj i) te
Di Giovanniet al., 2024)A j dzlstc O dzdzd yd°?> o dJdesctcOH OtcGhd s 5O iz
o Mt 5§ o Cedimfdsyy’ Is@izsE o  dzO, ftod ud Bz Mmj dddzd BdL dt
(s & oddscEOHE,SzwON®Kkd HDIddqdedd GRORBRPPR 4o
dimzdf © djyxd k SCsttdh<j®kz f(tojHdshlsd BCflSHCfOJtG
sz ljdztsﬁm@@m(th@c;tfnlzatd., 2020), ydodr BtcOdzdL OBO
ftes' jCyd O ftodqtesH] k2 BOsKBA), O dhistseotcj d3j dz
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Bisdzj Misd dzO i ded B3O dzOdz dzdots. Jtetsy' j  oddes Mk
ftoesdL o sHf kEzOfis®OYzi Mz JtesdLeoH® j: BtejL OdzO dtsL O,
(sdzd ftejHMIsO? O £ HtOEtSYJj dz BOLjted Odz Cts° d MmJd
d B BiHdyddzmSj Mo ten jo)ls 5(EHOd o Wpitces OdlzMmi§ @te .1 ,tc ts2{Q I 8s)H.C C
tcj MdemMiyiddzed o ddetsctcOH OtcMmiso ts SH toy Jakengued d@g al, @028 Z H Iz -
Szol noki dDdmaded, Q2O 222Rj2HJIsj cOdZMC B L j B° OBO
Zz§ Odzd * § d AtOdzybkzm€ j, St OdzM s o d dzts G (G@eiedtc M ls o
Castellmoset al., 2022Damasicet al., 2023Willer et al., 2024)[ e ©° Istej dzH ' J Etyg

qQ—

it MmEk aqdzc)tso[ MroOlsddzd HO dd&O° k& H At sdsipc@CrGoH dz
odH ftesdLotH® j. Milgras® U o j "(IR@2d4dg0 kY =EOO usd &3Q j ff
2022. cetHddzj dOEOLd 58 ha {tsHl dfdedtdah  JAzOAROMOstafcc
| etsyoOdzmMS se oddtsetste’ O, AR BMEEO IsscteCGiu | HH® ¢ Afis iz QT §
ArdSdysSdi dL 1 Odesh sstc®, ARrR9 Odatse do< A sdtso Odudzp X g E
vtcj BMCse o] * t5dz®, Awu tgH Htsshplofis<fid i Lsdz@yq osQudd B tots
fMlots dd3 o ddzsctOHdBO Htod®) k' & §mskzyCj d §tedd
ftesyj iz M gsafifldlb<aydf G§steO0y 0 L O Er®Db dklR0RRYY E&f |
Dong d Gé&anenctal)2DBslso Otc® dRdesh lsots fteddzd O L O tstca@
Cts'"'d yJdzfj s HO fsMmMlsOdkz, hists Bd HBfteddzj dzs tcOL
sEztcdL BO.

r .d mMd (isted zO@cOHdzQ] o SdgdEBOIsME 2Ot Be3f dz ff totsd L
oM sCoOkzdlsjIsdedr o ddzO, Odzd Bulza@dz@dz@t{@isdz@:
B 8O OHOfI@Yd B Bﬁqu‘BﬁG)@EOd"IZOmsG i ds@ Isizistel JAEREEAs © ©

d Blfttedd O dO §OIstscjdd d WdJdL diesrdi=d\VHglLedieds S H dzd
d Darri €ostaet a.02069; Santos et al., 201@esco et al., 2021Atak, 2024;Van
Leeuwenet al., 2024 Gonenet al., 20241 tstc j H @)Edz@le‘Opadzﬁ]dﬁSdaHsb Ote L OMO

SHdshds “O0yo0®j BdtsHdoe jtL dlsjlsO, “dt T j st MdzC
¢ dzd B3O Is ¢ d = Rothaeosedzal.dZD23) | © f tod d3j to, E AteOdzykzm s’ ,
MoralesCastillaet al . (2020) tc@usdeticd tg igaets Ml IS d] o § & d

ckedis¢ j Z fteddesmMddz© o ddzsctcOH OtemMS d n tej ¢ dtsdz0O.
COMmMdesL o] dZO Mstcls Q) ftoJ &30 Istsdzj eOdzyd " d dzO Mmkh iz
fsmMiBdets 90O dzy GiMsBddzi MOMEPHBOSSISY Sktef B d oz®] € diz
(Medranoet al., 2015 Fragaet al., 2017;Gambettaet al., 2020 MoralesCastillaet al., 2020).

[ s8CO0Odzdzy, Oklktrlstsdzgy Mtstelsy Mk dzO" Bts?> d dLBBtE ° j 6
CGdzOo dzj H OltsGj dzp d dets & tistg Isis yd depp stcd desy Bykze O k& |
mMots. , 2015) . bElsshlstsdz] fiffsEkiEs o ff datfazp ¢ 251 doj ls A
¢ dzd o3 , O dzd BtcL O ftotsdzj dzO otcj d3j dzm< d = Emdzse O
sj B jtcOlskzte] IstsCtsdz] off €Oy Pujf sm®lstftgd d&3d etz * &«
al., 2020) . ssdEBddzOyd " © tsHOBtcOdz] tsils ff tstcdaj mMtels
Codzlstesdzd MOdzdds HJWJydbstsds "§J MsOIsjecd © MO to]j dzd
2O BHt)y dotsMls cO° j° O fotudadoy’ ddid jiO fssingededtsy j izd d3
(Garcia Garciat al., 2023Berry et al., 2024)1)913' J S d ddzse Olsd 9 dzd B) fF tOtsH dzts
dMmisOC dzzlIs©® MlstcOljed O ftoddzOects' O OF O. t OLjdzts o te
L Onlsj o jo tfHag@is@dzdyidz AfJ dp Ot OC Is PPl Y O, 0O " j
LB dhsO shdseodd ftojHEMdztce L O LBt BHGEBO Ot
ftoed d&zOctsH? JoatsMmls dzO L j B> dhday d SCdzddBOlsmMmEj Emdzse
MOHEY O Ctejyod d Mmodd MD sHGs EOHREH NEeLY GROJ I6
OctotsB  tsdztsh € j d ISj - detscztsh € j COwOCIsjtedmisd € J fn
(Is s dzj tc O did®dztinfipls 2 ) |, Bselkz fsdkts<d oddesots® zsLd HO
z i dztxdel Rio €t al., 2024).

[dCttsCdd BO oddscEeOHO kB EOofido QPRI OB ES (o
ftejHMisO?> O C?Eydz CoBftsdzj dzskz L O wHteydots k4t
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MstckzCsktelz L jdB? dhlsO, e j<000 dqdWddzstcOYyd & o sH
oL slsO ¢ dsﬂedd?,&lslsitdm‘q@dﬂr]&lc{Soﬁi@?gg’nidzq:ﬁrbon'r S0Q, tej G zdzd h |

ftoj Csd3j todzlz B EZ° detsfls o d datso j dztsL j , fMdzd 1 O O lsc1d3
ftcdmkzmMisots kZLtesydzedS O Mdoej  dzj mMded, oteh d ¢ tsdzlstetsd
MisOC dzj dzj B ONM IS rc[cfatj;tﬂgaLMﬁHd‘gﬂsalaeozﬂﬁnsmetbl 2023) s fteg
dzj StsdzdSts HJjyg ded * O, fteddzdi 20 fsCtetsodedrm EfMjoO k
tjedtsd MO tSdededds tff ©f @jp 1 ‘daPB B s3gzF de@ s f S Mo J
Cdatsej Eftsilstej B Jf ts¢fi tc iz yAdrde@ad,(20243 1 tcj BO f stej ¢ dzlz,
Emjoeod dsekz Bdlsd ftsMmj Odd ddzd MOdsdzd ¢ dzd . 1 tod ¢
tcOL dzd ye[ gy e mls O, O dzd md BsC Iz CstedMmisdisd d
ZO tOMmf tesMistcOF j dadFaljace&d(daBO Az dz@u&Ephdds(E @o j ) . v L Oo

SH ttO 00 fCtsodtse EfMmMjoO, d&sck M CEAMEHJSC
oteflsdh j dMsteOy do OyO ‘-icentefglsad GA2ARJE® et @Il 2092 iz mi |

et al ., 2023) O Ctisteditkg O®@yo B jHdzts MO dzOo s+
EBdzOY 0o O 2 dzjeOIsdoeadzedr jJWJjSCOBO Cdzd®BOlsmMScdr ftotsd

46. RL &S jdd Sdzd BOMSd bkfdsed d d&OostHS Op OF j

ljdzd¢d BEBHjB MojlMmMédr oddtsctcOHO Mmj dzOkzOL d |
sdf dydzO(Gdmbett®@d © al ., 2020 ; ;Ralaivaniaefal.,@06) f f d sidzg A 2 4
Hiyddd O, {ftoj<0dkzO fMj WitjQ@o § tzy OO Majj dedasd dal dfd
Cazd BZ3OIsMEdr fosdzi dz0O S OC O Istej dzH <] dz@ha@d dIsd
al., 2016;Van Leeuwen] Darriet, 2016;Leisnet 2020; Shaukat et al., 202B¢rezAlvarez et al.,
2021; Drori et al., 202ZRomeroet al., 2022Crespo et al., 202Di Vita et al., 2024S c ut a&tr a 'Hu
al.,20B) . vt dtslsdzgd IsO0dzOMmd MO dssicdd JHAEIS|MdOIIZOH o tefij 08 A
HE 35% (Fraga et aloO,{ tXdd@njaet&. 026 et d a Hzts ,df & @ 2133 )
9 dzsG tlcOH OteME dLd® Iste]jds ddgsdedzdzOf L OL 9 Olsd hilsj<j ¢ j dzdMm
WslssimddzlsjLz2 d MBZOS dIlsd 0W®dz jMizls t6 ODedRedsagL@eklalts2@f0 7 ;
2020) . Jold dzi ¢ Ols d o dzj fsmdzj Hd yJ EetcL Odzj ftots
o d dzts ¢ tc OHRAmsdg RGLEDr(oul i a d CharaIMartapebqioaﬁ)Bwam, 20
Leeuweretal., 2024Pi no d Gr;Kotsidipenal.,20260) 2 4 jtc HJWdydls oBH]J
sctcOdzd y0ea 0" <d WOCItstc Ek tChawedetad ROAC; Rienttet ak, 2Rz Is j Is
Lakat os d .Miutlsrses,0,2 ®0H3IRPsc tcOH O & j &z  teafdzdg tc @g@d dfifsjdzd
sMdzO® O @O OdzQo 8§ OCts Bd MIsOBddzdL s Odzd Chavesizs
et al, 2007; Costa et al., 2016; Palai et al., 2022gt al., 2023

lJddzgso © dzsL © " J MyfiydWdyudzO Bd? 2O otcMmlsO 5 I
COCBs Cdzd 3ZOIsME d d3, HIEEsD JEZ0s § BUPOER] dgd ydIsdr W j dzts
sOydes tsHtcj ' jdaed LORIsjoaj LO adk®) dish ol £ OdRE8ls @
1 5y 859 d < Man@usodt 81.,208). s O hilsts “j ftsdgj dzgzlsts, M tBL (
O ' d k SO | ssqaf@ d z@ 339 s Go § dz0O, dzd  sots? dzd d3 o s
sj B j tcOskztcORRO, ddtsecd JdMhistcOy ¢ & e tf AdpE@&FREC @ It Chav
al., 2007; TrigeCordobaet al., 2015Munitz et al., 2018Alatzas efal., 2021;Aguileraet al., 2022;

Damaso et al., 2023;Papantzikoeet al . , 2024) . L teC W LU ditsiadCyid
MdMmisy B fteddzOets' OO 0 k djfsots? dddd EmMdse d RO,
Ld&ZOyd HO dr tdzO L On lsDiag® 202Mu n iOtf e ts & tsdn s IO Sadds 3 d 1 °
StecOdzd L d3d dzO 1§ d&3° d, d oddzso s° ZzsLd Mk st
sMiseo Oted d&zO Mo ts° (BiBA Gdeyd s Is § dzy dsCpaBatdrddo et al.0 208);
ROCB Mk ftot? dO o dzOy dtsMmls 9aOLHERO d Ljdi3? dhlsO !
EmMdzsed d HBMlsEzf dshmls ~tcOd’ Jodr d&BOIjted O [OCE
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ydotslsdzed s yYd ¢ dzlz fpGs s df qeiP86] Beliteet pl., 2004;Fragaet al., 2018;
Khozaeiet al., 2020Sun et al., 2023.

[ 4" EkIsd d3, . MmMedilkk d HO?] fsmists® J fsH]? J dzO
dzj cOsdodzddz JWJSIsdBBO dzOotsH® OO O oddetseoj dzsL § L
fMisteOdzj , ECBddtts M) fteddidi §OPOFdzdS JstsC syEdUd del
CoOdzdlsjls f dztsitdj deLfifdsQ IsiO jetf J 9 d MOHEGY O O h j<]tsf
oddzz) (DeloireCetdalba,et208l4,;,, T20D), Odd d
fs9j<0Old tedLd¢ tH G° do dRetiedrifo etsas., RO0F haesebat] 2ptl § dzts
Munitz et al., 2017Khozaei et al., 2020Dr oul i a d Char 3l. a nap oHptotad jo sfyl
Edgj tcjded HIWdIdydl ( def tc. e HEGC B9 Odets dzOo SH® O9 OF §
CoOdzdIlsjIs o ddzO (Clitweeb gt al.e200das|Sanfogt 210 ZDA7; Munitz et al., 2017;
Bellvert et al., 2021; Drori et al., 202Rpufos et al, 2022;Ma et al., 2023 . [ O¢ dzj , tcOYyd
PftcOo?” 0] otHBAR LO dOoatH® OO0 ] Bk LOsdMmdzsmisd
ElsdyOlsd dz0 ftetsWdlsOBddzdztsmis 0O j 0 d CGhavdsdilsj s ¢
al., 2010;Tehraniet al ., 2016 ; Rdmemet dl., 2622Diagol 202; G&dlaXAarcia
et al., 2023; Garofalo et al., 202Bamasioet al., 2023;0OhanalLevi e t al ., 2024)
&ZO" JWdeOomdzed " j e BIIsSHO dOotsH® O OF O, C" d L OHTSE
ZsL j, LORIsjo O Hj GOBMREdT cd ZDdOGHEdzBwgdr S OLOSIs]
Mots" MIsCa © L jd3? dhIsOterrds-@ydzq Of L Otz § b gzaesf &5 1of ¢ QR G sy
oddzso ] dzsL ]y J &@BIksH COf s COf (Daveaportetsal,et a
2008; Intriglioloe  al ., 2012; Munitz et al ., 206Alvdrez Li e
et al., 2021; Garcia Garcia et al., 2023; Garofalo et al., 2023; Han et al. E3@3arSanchezt
al., 2024; Papantzikos et al., 2024).

vV Cdzd BOIME dd3 [ ddzseHdDod@izse § * fzsL § dzd "4 L OfMisizt
fsotch ddzOBBO. 5 MOHO dedMmkz t0O' jdzO Ek o j dzd Sy d3ORBI to
Cdzd BOIME dd3 fHats) fjlCudts iPa3ed  d dzlsigri d<sjj Isy in@e' ¢ dzdz®@ Off t
Ctesy' © d oddzO LORIjoaOld oj<k Ctdstttsdkkz ttOff tsd
Cstoj desotsd MdMmlsj B8O, HOSCdz] d oj<kz ftoddkjdiEBtsd®oe 51
HB@d tMdeckteOdd Co0ddlsils oddoddft § eddastygj ¢ dz2Odzg RE
' jddd@d MiLE&eNEsBEPMetzBdg <j SOt C? EzZydzO d&j tcO
d 30Ism$ d d3 Mragaedsj deOd3O, (2018 ; Santos et al ., 2 (
s tcOHOted Mz o j <  tojdfjcg dePdde Tfoasts s dz0dn i @iz@ tc @ He }
o SHS .00 OF

1 6 3@ Mls b dedfi Oy des© ) o dOLd O $5° ) dBO & §hls
&zOo sH® ale<yg BH MjojtO® &PdOtkd O uvAgsadts dif Shizi:tsec H O
rtcOed<i dL uwbkpBedubdafmpdghnSetzo ARG d 6 dB@frLo utpj * ts dzC
1ieBlddzMC O stO® ddz®, Al ddesctcOHd 1 dStsdzd<i dL t
] kO fddjSk j LOEJsOf | &jktHisd COf & S Of
6] BO f sikapjdBjdC Md<f dL. | tOHLNEEE OhAt Odz@o0 Odzso d <
toj 20 d Amtsead<fi dqL s OYjoOyStse tj ZB#MOH Y @zDE@A] j
it Ooj Hbetls©wO ddn Mehddt §jtdcHO SSSd o

s
Cdz
o d
dzO

47. 1 BlstejBy oddtseo ] dzsL ] L O oatSHBM

tdzOBHjojdesMis o ddesdsOazsO | MesbBEdNYdecj MOC sste
sflsd B30dz0dz W dL d s dztgDebick et @l QMBI Mefdrano@ al.9 2015:Trigo-Cdrdoba
et al.,, 2015;Munitz et al., 2018 Khozaeiet al., 2020Sun et al., 2023), j HsMIsOIS OS¢ 9 tsH
Bd? 0CO &5y saflig L sdanE Jeze GO | j i3 eaHdd~ L
ssCtsds HEZYJG6 ot dFPdaln¢ ZOMBOLH SEBO<dBMdglh dad@
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(Chaves d Oliveira, 2004 ; Droumf é&zOH z Cip @ Hailfg §tp ¢
ftcO<j ] o BHHEEGS jojEgEXEO HOId EoadH E MdzOBH j o j dzts
ZO SO° dOyddz sdzOSCh Olsd o ddesctcOH Otz HO HBdzj ]
HO Bd BMlseaOtedts o dMsS { tod dats fifVad Le€uavetijid2€risef, 016Y d dzO dzdz

10 flstcjjsjdzp@idasisfdgz Ho O thdeseo dzO W OCIsstcO:
tclsj Ct8°0 BHtej' 'k CtdzdSts oH] ' j dzj 5§ A ts5H dzts
otslsdzj Mt Hddzj , Cs°" d My BHdsM] dO ¢ tsdif yd dzkz
Eeddz tofmaftsFot s dizj mMtstels j i S H dzts ctgiroir sda@\ d di dzig €
oddtse st O, MdzOy dets HBftcd dzetsmi tcOL dzd Rphhibtdldz2082sIs tc j B
Damasioet al., 2023)) © f ted o3 tc, E oddzcctcOHdBO Ek s OdzdW tsted
CEHAN S OOMBPRORZY dzj Gtoj ZOLJ 350 Avarez(Azeddndekz®H 2 )¢
(2023)f ted By d&z2O HEBf ZdzMS S OO BH® O O O IstsCtsd3 9jGJls
CodzdW stcdzd " MECdr o ddesctcOHO) . v meyds® ¢d&BJtedyd,
9 ddz0 dseMmistdsy' © Mets ' & fHtsdLotsH & Mdgj Misddzd M
Ldzdydlsddd dzOH BsteMSdd3 o dimd dzORBO. v yvYddzj 2, GtSHI
EMisd® O ¢OCOBRBO) HBs 1000 mm (k HBdddd [ Odzj S
dztsy J 20 M ytefdsif 3P oHsiHWid ( ssSC sz ftetsdzi <O d dzj IscC
o jtelz L jdg?j GHJ H s d3d dedoau@ | $ & dzlz frplzth dz@® | .C,dzd &3O 2 2
dzs G tc OHOWLENCHOSH C © My BHeod O d2O0 d Hts 1.500 m
ey dai30 dzd | deiisdzRa ®BH B Qa OV ®BJMBEJ cdisdz [ j dgH 5L
£ f OHOoaddRD e?2 23 dmm)r ), mme rd, z MAs@D2zd ° dKingadys OH s
My ydz® esHdh O CdzdyuddzO § OHOs ddzO dL detsfyd 780
BsteMC dd3 o dMd dzO 3 2fBO] YOHDOBA ds®, H BNOHEO G Q8 dat
E " kydesds HjdkzE ¢kfstcOdzd " j, k § sCop@wmi) o d dz
BfnJ Yydz0 essHdh ¢ O ¢ tdzd yd dzO Sciilénke@ o dadkQ@ , d L2dB2fiid) , 5 5HO
dzd3®ts§i @38dz2m, | O 9 jGJjlsOydsdz@dl JO dyygrd Iz kD off HaHts' Q@ 99
POdzyd< d Iy BodGsGDYz, oddso OLdasy PdzOj BB
st dztslsdesds d otHdesdz Mstej Mz E o j<ddad kZdzzlstcOh ¢ d R
Sy dz20 Ctsdzdyd dzO § OH Oo d dzCzQllr ¢ tzfnk 9 d &34 BB JreedaBO € t
et al.,, 2018 . vV z§Oded " d (1 Odzj dzind * O) ¢ dzdfdgozz iz b dz@  «
ftotsfhj giB g S 53 Stsddyddsdt {Bu®sd kOt il 42 2d2aemhl X!
sB dzOMmisd | Odzdyd  j € dzfrzs®H O &OdE MUD® HP<POLBjts f C
94 GJls0Oyd s dzsTeigo-Gojdabd astH © a I( . 2015) . vV Jtkzd zPMmls d
dBrRrOLjIsd) cetsHdh 0O MO f OHOoddzO dL detsfpyd 1. 400
mjtoedsjded " d, BEB cCcdzOodetse CtOHO mMjtej o OdzO 275 mm
CGteOHO 1 O “jJ 300 mm; E f{ tdzkzfMmkB38GMuTdirmjetal., dzd dzO
2016y Ek y4J dzlstcOdzdetsd3 f dzO dzd dzfn ¢ ey Drawijet &, t2022)dz0 L )P » z@ Iz
sddzj (fHdetsy " j HOMm;] b sedhid 1 Ets CteOHO | (
oM ZOBO ftejCts 500mMOdydesig LBPsangi<( 2018) .

109 JH]JdEJTEEGPLE £ o jdzdSd HdojteLdIsjls §ftsHtclk:
dzd odhj Ekfmf jhdes ¢O d. ltddsij<kz & Mmj ojddsj O
HO8 d dzO, COts d bk dOHBsEMS dd o d ififxzezof OH Q¢ dzdz
jcj s dBiged Oz d ©wWOMYIE@) Hz) §OBOY @y £ Mz RO
sd LOHBoats? O 0" <0, Odzd OC B tsdygfel * B s B J6'OMNY s tc
gdsdydzeddz W OLOBO twOLoats"  © B? $j, NlIsts (Methaneefls O9 ?
., 2015).R MO C 5, L Odzd d3° afcp dztsS Gipstdetf ofeligg ey cHJ 0 dBOdzO
H
A
s

Fad

n
Y
r

=3 geaIFaoFoF
TCF308Ngas =0
ITFGT

o~ —+
w

09 d dzO, Odzd Mk ¢ OHO9 ddzj LOMIskzy ? jsdzj? OfigQ ks
sod<., 12048Bykz"J My HO oddtso O dktsLO kMfjoO E
‘B MgPotsBHf1I0oBSY ] kMY joOlsd d dzO tBtSHdBO {I
SHdZdSCE B dzj OHj CoOldzddy EMmMdzso &3O Yy doslsdzy Mtsd

3@*—«:9_3#300 © =0

14



Il slstejBj LO oHEBdE oaddtsej dsLj Mk ©OL dduydlsy ¢
COtOSIsjtedMIsdC O addseB B lEBOREHBOMMB] EJEPOdNS d
i ftO¢MO HO f@ngztdaetﬂﬁdtsdglJLw@{ansdzq'n W J dztg WO LEzAs e L ¢
RO ftoddiite k& ¢kfmlstcOdzd  d, O Yyjh<o0o fwLOtMo - j
WJ desW O GOmROf al o et HEOSMI20R8Y) OL Qdejd Mk My <O
WddzOdzdzed ftetsdL © tSH E ftcotsds MdzEyo & MO E° <
o BHJ , O E HBkZetd tctOdzd yOo O k< Hflunitz jeG gl. 2015 o dzd
sBO9? jdzs bk §sdzzfmizh dsd thizd dctsdszt his § O jd20 , Is d ' d3, <
dzi HsMIsOyd otsH] E foyjlsddds WjdsWWOoL OO0 ddBkOodd I
f stcOMmls, BOMEz BBdYO d fHteddsh s ysStslskz k2 § st
h Q0 @j BO HEBBJ jddd § tsH Oyt ti®eQiiitedt H da’lj. S(2° 0L 1fk
ANMcOdzykzmes, HjWdydlk otH] E LOsthdedds W j desW OL Odt
(Vitis viniferaL. cv.Shira , HB¢ dad Mk LOFHOG J 'ddi HeEOWL disf CHits o tSH dz

WjdetsWOLj] hOtC OBtk Jypddg®a p dzthho] S 0 ' jJ BJd&ZO Ht
ks tsd yjdrigitjgetsdag ! . (2012) ddimkz kMmlsOdmse d dzd L d
(2 fyjlbddds ddzd L Ostehdzadds W j detsW OL ORO) zO0 ¢t
zZOo sH® Ol Fag Yy dzi oJ §J kO dzsiddgts ImpjpLgteddzd{” dDavi s |
Rienth et al. (2021)dz09 5H | HO odMBsSCO o d&zOy desMmils L § d3?
W desW OL OBO (BhkBt] ) HEOYBOR doOd o f§ls Onjg @dgts d Pls Bts
Yo jIsO O Hs MOLtKj 900 Bck®PUOSH R sddesyj sk d 30dz

v steBd d, CGHJ Mk Istejdklsdts tjkSd MeEyo jod
Efmfjhdk oddsckOHOENCE fosdLotHS £ §tkGajnedks i
Matijagevsid?,0d22 @89 :d 1 GYgd sldEz2d@DEJtc® bk L O (1
COMfSEjHO fOHOoadd® d kdfO Ljdk’ dhlkO, 0 fj kO
dj COHO dsek HB dIsd sHEES §d df EHPdgsigl ®d @b 6 dezls t O dzdzd
788mm (dzf W) dzd UuS 5 oHEifisGlste” F)) dad Btey Hdzb g fF @ ¢ iz yd dzC
bindzj v fM&zOed d5 d Ljd& dhlsO &OT jc CoOddlsjlko sy
GsHdM ¢ dn, Bdetsects 9 Oy dad * | “d L ilkd E BLdte ¢t
pjcjlOoydedse §jttdsHO. g° EsRd tfiltsistcr L 0O) sk jt ) ig®
cOMf stcjH f OHOaddzO E twWOL dJydlsdd W ,j dsW OL OO o d dz
ROCE COffdes MOLLjo O, csy' j oddmcds mMstwlkd
sMsOdkj €O jdj Skdsktj, a k MCd&OHE MO kdd d &C
mm bkdzoesH kB ttjcd Vo@gadi hpvib(®aa2)  dgsdalk . 1O
sodi jed O Bjdjyd §stOmls bkyjmsOodshlsd Hj¥dydls

Bdzd ¢ ts° BEZHE<dzsMmiIs d szr]lIJhdzO 9 JdsctcOHOLME O ff tots
fdlsO 0 MlsOdzdetse tsBjLBj' doaO' O oaddetsoj dzsL j ©BHTIBC
otsHdzd HIiWdydl (WJjdsWOLO HBLEjos O 0O ddzd h Ot o) .
9 JBBRBO LdOYO 20 LBtsd s j<0O 0O d kyjMmsOdisifdsd. @ d
otsHigdR.OCo ] O M od< Mk fddd <j dzj E tsCthkyj

Mmjteyjetseoddz®), CGHy Mk oddscwOHOLd Jjifded MSd !
Lk, COt d 6{§lsddodoxt ysds | ci®yEH Gkl Eedid  <m &
ftoj 50 Myj dzOted & RCP8.5 flktcjBO anzeasSt rditLejv iLio
al ., 2019), HEGS M) foscdsLded §soj<O ] csHdhS
fOHOoadd&zO0 HE 30%, O k djls® s° fjL sded O Trbidetal., * kd
2021).
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48. uvIsdyoO' dOotsH® OO O dzO0 HftsHizCIlsdo dzsfmils o d dat

 siskf detsMmils etsHj Bkisdyj dO MOMIsOes d Co0dzdlsjls
sHy bk Ljd&@ dhlkkz, (B30 Wjdsdsh s WOoLd oddiae j
dnj HBBddts Cctoy ' j Dealdre ds wlg 200497 ydzGdsdphba @ al,( 2015).
MOHON 0O dMmlscOYdo O O k Moejlk EleatHddzO Mk L &
Odzdlsjls ctetsy ' O.

Lizama et al . (2021) dmstcOy do Odzd Omkz s BB YO
dz J dzsL ] bitd btesesHdhC je JSCMfjtedd3j dzlsO. &
ZOo sH® O O O, Is°. HtodtesHdz EMmdzsed o d&zOyj ‘ O,
74 R d 3) fdats dzOo tsH § Og QL jz dzls OB § %idz Hs@ Oz Iz
CsoOdzse dZOoaSHT O O O dMis?ds dO " Bts? § JWJ Sl
d Ottts®BBOIdydtse MOMIsOs O ctetsy' © k BHdthMEz d&O
Ctsdayj delstcOyd 0 OdzS sotsdzO d ECEk{fdadrmr € biff ddd dz@ €Y (
BOMO BSBdYO B9 j<09 0. (WiGls] w©WiHEGCBS Odzse dzOo
dzss PB j todzj fitssavidifersldzv.Cabernet Sauvigndm L 2 y O o Yadget alfn(2020)
stsCsd3 Hoj L OfMmils =2240d2j8 ) ¢ s Hididejz dAsDGH7 tsoj MlskzHd " |
tcJ HEC B Odztse dzOo SH® 09 O O dzj L dzOIlsdzets MABOC 2" 2 BOML
Ld&ZOYoO dzs ftso j <o 0O & MOHtY O tcOMmlis o stefatdasef &l. Mz o ¢
(2021) IstejlsdzOded tejHEZS SO Odese dzOo tsH® 09 OF O d d3ZO dzd
X dLdsdsh ¢ §0ttOd]jIstcj o d \diis avipiferadits cvg. Agidtgitké d = M ts
Assyrtikg ssC sd3 2019. d 2020. GtsHddzj . 0 BHGj GZOJ toy 15 dz ik
MdzO® j* O ojdzdydde BSBdUYO d e <O 0O ddotsO tO
Odzlstsyd * Odz0.

Zuf ferey et al . (2020) Mz bsCtsdk JSMYjteddy
(z9 0" yowme¢ o), EmMsOdsesddzd HO Mk Wddast dshdisjit j¢

d Bk dsfyls d&zOMlsOwO), COts d OcttdtsdizIMSd § OttOd]
fsLdlsdodedds Elsdyo jd&3 toj ) ddBO dzOoatsH® O O O IssC s
tcj Y JBO dZOotsH® O 0O O; k ftotsd ' j sdOaae S@o @° j j figif
Yo jlsO O Hs MOLKj 90 O  dzsH B9 O; Htezed ItojlsdzOdz
f OH Q9 d dzj ¢’ § Mz Mmj BOdd W | Mistseo Odzj stsCsd3 Yy
ZOo sH® O 0Of j, o9j< “j dO Ljd"dhisj O shHtcOpk d dz@O ot
S H Yo jlsO* O HEts BJjteB Cs°" 0 " § My ey yd zOG d dav d ¢
dmMstcOYdoa O O 2SOLEZ"E HO "] E tjyddkz BjL dzO9o tsH¢
oddets " j] SCOLOCIkjtedmMOdsts SOt fMdzOBBGE CoOdzdlsjlsO (

L IsO " tcj HEC B Odgse dzZOo sSH® O O O dj IssHid ¢ Of
dzj Csdzd S s teOL dzdydlsdr Mttelsd B dzse ctesy' © dMmy d|
fsMisOo? jdz & KstenHtsed, dO ‘' kcék z§Oded  j, -2002)d fls tc ©
ot Yty HEZdJCE" j Iktsi dddHs, mMzeodds dzj Isd 30, H
2O stsfdd d ®BiMmiy MO dO KOS sk ¢ tsdd yd dethds Lfc@asOo
C dzOfmd ¢ dzd dzts stffldn@s j digzm 0O W o SH ¢ O OF | diBj stsHBdR ¢ Of
‘kdz® Mzjodej SEBH] Az . 10 Shdsek fwddi® jdzO He O
tcjydd3 BjL dzOotsH® O 0 Q) Ekbet' jds “j HO Mk odd
fSCOLOkO o j<O¢j ‘OBkydyg SdMjdddzi d COdd B
dL tsB zls Odats dzped dfS sFist®ds [ shd°d Co9O0Odzdlsjls ESEMO
dLHOO 0"k Mj COB GcdzOo dzd dzj H 5MIs @y do dodesda@ ¢ rinssisdgid o
LOS?EZyze' 2 HO dLsMIsOdzOS ZOo sH® O 0T O bEBd tC
sBj <000 k<kz bjidddtlk wLMNHYcsYo Odzd s j Isdzd n BdzOH d
fsHtckzy d B0, LB f§MmisdL OO BB? dn toj L zdzlsOIs O
qdztizjd s j O Otetsdsj .
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VIsdyoO® otHdse o ¥ dBO dz2O OtetsBOIsd ydzj dYdis| toed
viniferaL. cv. Muscat ofAlexandrig IstsC 520 24 .1 26 tsH d dzj Bupfatptchls(@021) dzd fi
z 1 Oodzj deid " d ( z§ Oszf{f Py dzj ki3jeHdsjptef@BeNe j ¢ sdizmizh o
CsHdN 3 Ssdzdyddtsd § @mOoGdad tsHY Jdd@d2 depOw.sHC 09 O

¢ tsdzls te@dr@l 1 C) , dzOo tsH ® Ooa®H j § Oy jJ1°0j0c Jj o Off tsls tc O dzfMt
([(pstsCts5d3 Yyjdzj ojcgzbOyd sy OMy L @) MmisSodadzefiddeficit] W d y
irrigation i SDI) , Is ° . dzOo tstBH QESGC s i3 @ J Bz) %o j 6 sOyd tsdz

HJ W dUdrly deficitt EDI ) G6HJ " dOotsH® OO0 BEMISOS? j
ptoj HAzsMIsd otHdSE  ilsj dydl ,00z0 MBa],? § §z0 Sstidt dats jfinds@|
dzOo sH® O Q%Y & @Mded H jatedlafigtisL 1 ), dzOeaH® O OF j (Ot
His h Ot O25%BH wdlsdaigH ' j Bdts §sMs0e? jd 5 ki kd
YU bdted ftsdzOo? O O. odkbtsted L OS? zyk  H tof & o gD’ bz Mk
WOClsted Ct5°d Mk EdyOdd &0 OtttsdiOlsdydzi OIsj tcd
iy ddiRdd dAEDoBHIBRBOEZd M smMsBdsmls HO ftesdj dzi ddzd L
sOyded j, JjWiClkd ®BO WOCkstO Mk dj' kMmtsedts Hj &
HJlsd tedzd dzO dzls J IzQszr]G) BzM¢ Ol O.

VIsdyoO® otsHdtse HIiWdydlO dz0 Ctdpyj delstcOlyfctt ©° |
E o ddzz c{fr]IstGqu’bOdzq’ ME2820pi d EMsOdseddzd HO
stc@ OF O otHdtsE Mls te;fr] oddetsea ] dtsLj Bt L dzOYyoO" (
tcOdets d IstcO@ Ots IktsCtsdz yjdzj ojcjlsOugd ez Mpu tede H )
detcO C°? zydilz stz andPdz@zOmdesisd MO tseadds L OC? kv
al . (Zadldbet dal . (2021) ¢Ct°'d IssatcHj HO € dzd BOIs My
(MdzOBHj o j detsls o tsotO3 H & ~lB jodtdf ji iiBISlziE DO YO dzts H O
tcOLod  jdesls d MOMsOe OttsdOlsdyddr @O jted O.
a

I ntrigliolo et | . (2016) Mz 2884k d Odz®@dzd 1© d

WicClsy i dBO ROotSH OO O dBibsHBR SO0 s CC
OwcOCIsjtedmisd Sdjy0Od of@itplo Qo dasttg . v MlsOdatse ? j dats ° §
OQoasH Ooa OdzO o] Bl dgteg®@ j fisL B  sB®dz * toj L zdzls d tc ©Odzts
sBdyoO, HSC " E tiy)d®BJEBO dOo tsH® @HOF O rRitsts dst
zOo dzd L dIsdoO@w QWG COts dZ0Pp sidZO® j ¢ ) Htoj Csd] te
JHEC S Odzes dzOo SHC 09 OF § MO &2° § dzd o s o tsH dats @
sLdldoedzss Bklsdyd d&zO u’teq’dztsfn d Seo0Odzdlkjls BBBJYO,
BOC j O Btts' O dBewedeyt®, ald.misqd B 18) E sCodtelk toj
MOy doa O O EZIsdyO® O tj ) ddo LOdZdSO“‘\ﬂIlS\dBEera!LOtGOQIs

v. Sauvignon blanjc k& ° kY dzisd3[€squ$jstdzdid34 “d Myftetse jHjdz f ¢t

J
c
dz
B
G
{
Ef
f
d
c
SH 22001145. cEtsHddsj L Is;tGOfr]Ofr]lstsd3 o ddsCEOHE dz2O 5 I
utsodStsdz Bjdzd dzgO L jdB> dhsk f(jMmMStseadlts ddzse Oflsj
o ddsetcOHE yddzgd dzO ° jMmidg) h Ot dzOMis tc O blzgf HBzj o tgj ~ Odzd
MjLdj t©OMO. uvtjlskOdd dOostsHS 0000 &jlstHIESg
JECMYy jteddzd dzlsOdzdets® f tsfls©@eo Cd Ek tsBJ 9 Fdlirig&@idtnd o dzj fr
FI), 2) tDpficizifigaso®dzBl), ( 50% tH Ctddyddy otHj C°
StejlssOdzz, d 3) Iste) RalpGeth ReF))L. dp@ettsH SEDLABOU (S I R €
dLd&sj ' & HSJ CsHddzj, ESEkY dO ¢ tddydd@O sldEdjjls ddoEzEzO
B ddzQy 2 mm Ek 202@2, Tomoidedg ¢§015. GsH(Jdz] . 1 d
dz@atSH¢09(DdzO fsCOLOZO " jJ LdgOyo dzes Md&3OC j T4 f to
bt jls 5Oz UBKE BlfoE MEOS j¢j fteddsmMO ‘| ke dkOs dtsds
fts GcttsLHEZ & RF IstcjAsIdzOsizz] 2 dEsdEIB' (jy'Oz O ctetsL H [z)
Isd 3 ddej BOSBBBYOY (Y5 BSBdYd) . Iteddsy® jdzd DI IstejlIsc
feddsmO k2 §st)’ j° 2 Mool $d dausipgIsloBlOtfddse ¢d >iass ) ¢
Bddzts L dzOyO dets d Cts' L Oy o CapsizOfgdgB W) “Bjdlgz f tetsfyj y
vted sSd30Oded dzOo tsH® O O O ded Mz EIsdyOdzd dz2O0 SCtsjWdud®
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https://www.sciencedirect.com/science/article/abs/pii/S030442381830205X#!

CtcO" &2, 59O MkHd 0 ECOLE" " j] d&0O Iss HO " j dzO9tsHEC
CO¢B Bd Md dLBJjcdgtsteigdsOujsoid ¢ forda degfid . v @FLaks' | ,
(2012) Mk LStk Les2GOY) S ¢ | Odgim® 2007 0dzed
ted ¥ d dzd dantSH¢ 0o O 0O Yo j<Odzd 1 te(ffitkvnifera ld daso | dz
Tempranillg H 58% bk tjHd@hHiH dE>d Odgz dzsL Iz, HSC tOL d
Istcj Is &3O q’d3® MO dzOotsH® O OF jd3 ded " J B (J dzts.

VisdyoO® OLdEZJuyudisdr tiYdBO dOotsH® O O O d2O f{ to
BsBdyO oddzsejy dzsLj dMistceOy do Odzd Mk Conesa et
kel 2§ Oded " j, k2 [RtMd d. [ SMyfjteddjdads " j M
(20122013) d dmMfdlsde OO0 Mk ydlsdted- LOjddddO j dzos H]
ML sdem¢ j J o0 BlstcOdzf f d tc®@jyief Iz G s o Ofifztso Reda®iteds FdéficGro O
irrigation T RD 1 ) Hj dzd s ydzts fdrtial jrdotj dryifgizdagi d2RB) ® ) (zd y dzts
tcj HEC Bo Odetsdz dzOoa sH® Qo O £, MOBs | H#c &GOS Oz
BjL dz09 tsNUl @igatdh @eattmenti NI ) . uvflsOdzetse ?® jdats “J HO Isto
L dzOYO dets EZlsdyOdzd O ESCkfOdze fteddesih d CoOdzdlsj s
d Ij)yddzgj ctesSLHBSO9 O HBsoa jts ' jJ MOBs ItojlsdzOdz BjL
fsBts?”h Odzd Mk et jdzsMmls BsSBdYO d tBjLBjHddZd o
Csdzlstcsdzdzd d3 Istej Is 3O dzts 3.

Trigo-Cordoba e t al . (2015) miz dL 2y0Oe Odzd JwgClsy
QOteOleJtsc{fr]lsq’QJ o d dz®ibs yinifdza L qys. Godelizd Freixfdsrg Is gz (5B dzO fiy ks
1 O dzd gdf* GIZdz)q ® s ¢ tkd3 Ol tsathjf cdgjls CnyidLsirzg-2014RI10dldzts 9 © dztsL O

Jj HBBd OdzZO oBHEZ MOMBs tH H OHOesddzO f(tstej' j dzO
joOf slsteOdemty d te @y d dzj f tizfiitg prOdety [ dBOS tsdz Yo jIsOT O HTs
Mtej Hddzi OoeckMmlsO) . Rdzls j o Odzd Ld2jdzdjp°0d .0 B du0z@ o dnfirc
fslstejBdzgj StdZqUyUddzj otsHj, COCt fj dzgj Bd dMftstclkzy
Hdzgj o dafc (o] B3O tojL zdzsOlsddzO, B Mt Mk ¢ 0L
dz0o tsH ¢ O P WBIs d d3, dzd * § Zlso tc' j dzPptc tslods®\ @ odsdn s db O Lirpk
f OtcOd3j sted &30 W dzetstej My demyd " § v Gestsis® @azO¢ dL dzd ' &
ftod dztsfy, ©Mdd 201 Areixadum@ ffezg j € BH] Misislsg5%) . | Of 6t
‘] BljYO0dts tejLdHBLE, s . f tso j <tcGsdits dgAfigl dajzO fidObntds
yetemlsj dBwBOIjted J k2 hdted Mk MO jdzj, O kS Ekf dzO
oddzO0 Mz BddzO 9o jtsdB3O Mdzd ydzO £ BO IIStej IsBOAdO. 1 tot
dzOo tsH® OHAE® L&t | Htse j &zt BB FadydedEd |siRe dzis e
Stesh Ctsod B3O ftesdLotHS j L O Iste]jlsdzOdireigaflura ddp® e ¢ @
f sfpdzj H® 5° 56 dzj H dats G tsH J dzd , ftesyj ¢ jded Mk L dz
ZOotsH® O 0O jd3, hlsts dzgj BHtcOoaHOo 0O fbrkged jL PC MY bk
Md dOotH® OO0 dagj yddzed JjStsdsdkdnNcd My zO0lsde tsd3 t
dmf dlsde O° O.

HdzqudzJ LOC? Eysj CAlvde|A@dsimdo® tzd alnfkz @ 202 3) O dz
sj d2OoBH® OO O IstsCtsdz o J ¢ YilsOinjfdralj cv.d@afanded tc © d3
dzdWtstedzd " d (wor). [(SMfjted®jdzs 5 §sisf zdats M

GtSHd dzj . btejlsdzsOded M2 ZEbBR @O dzd ¢ tgdzb ts &8 dzdk
d d dBEZOH] dtsLj 2: 1 QdgA tagtbL Pz @e0d dz@e) , L O B dzB
CO EC?EydoaOdzO " J dzOotsH® O9 Odzz d Olzdf)ff disGrplstHo® ? Q) o
Elsid3 dqLtcOYykdzOo 0 0 ftesmj ydzay fHtetsyd ¢ j dzaj f Blst
ststedh <jdd Mk f uddpd], &} 9100 fipjsde @zt tc@Hd to
yd jdBlz Efipjca® @[@OosHS 0900 L O BZzOHE disLk
dZstetsdzdze dzsL 2 ESCEfdzs ™ jt fcd BOFds Mk 6 @ 58 &
“dedr ftetsdsy 20 k2 W j desdzsh €5 ftesctej Md "  d, f
O COHO " jJ dOotsH® O 0O ) HBSHOIts o ddesots’® dztsi
J dsL] L0 ej<ddkz ®&Jjidd Mt @ddy O wE)." Isis0:
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Wijdtdch s ttOmMisk d fwscteimMd d MOt 0 E st
&zOo sH® 09 OF O. KjdzsCkfdd tjLbEdEkIOKd Mkcjttdhkz HO
ksStsd oajcjkoOoyd j (fBH Ehdses kS BOL Hishd  ddzOg s H
HBso t5? dzs) , dgj B3O L dzOYyoO dzedrm EZISdyoO O d2O § O Od3j Iste,

BjO b bkffdss k0 sotse §sHdzB? O, YOS d bk §jtdsH

VIsdyO' dz0oaBsH® O O 0 dzO ftoddes d S o Odzdlsgtls B sk
al . (2023) IbtsREE HioB®)E sHAM F i te(Rd5jOds(O IOF dzls f Od dztsL O
¢ Odz' ts@igsLvipiferal. cv. Sangiovesem s Otesfmisd 6 @& HJ dzO, COdzj d3” §
S04 d 1 OkzdafHdeh I DO I sdzd yd dzO© § OH O9 d dgO7 Of L mdzts fnlrf dZ00 1°
2019. G tsH d dzd , HBC " f(olsjidayd @dzde@ ylz €zO ¥ B Is tif @i
Monteith &jksHd, kdr MEJE0C smodO) §d dgshgdO B
ted 1 d BO dz0O o HzHdEO o d@O 8Os HFGIregationj i F(1 ) , ©Bdask Wids sH S O O
(Regulated Deficit Irrigationl 7 RDI 1) d tjHEC B9 OBRaguladzDbeficit ¢ O 9o O
Irrigation 217 RD | 2) . l qdzso O dzsL O E iy ddkz FI HtsB d * C
BJjtBJ, HESE " oddesea O dzsL O E  te4 Y d3f lelzlts R DdzO sl ts H*
sH fyjlk¢oO BBt * 0O SCOYO HB hOoEO d tSH "MOwLEO
L 2Oy Gnkdeszls daPO dzg sH dz2d MisOlkzf o ddetse § ZztsL j IR
BZOotsH® O O O tsH HBYyjbke¢oO BEBtj O BECOYO HE " Ol
ZOo sH® O O O Htodd3j ¢ j dese tsH hOtSC O HEBS BJjtB . 1 C
oddetse j] dzsL jj daBRd SHC GaOizs kEZIsdyoO® . 1 OoatH® Q9 OF j
ftosdL dstgHhdis dztsh € j  OtcOd3j Istcj ERBIBI YO fdzHhzftisjo O s to jd
Cdzyd dzgstcOyd " 2 Odzstsyd® OdzO B tsB d yKrataple de@itytlz§A) z Isd
wWdE4,0 N 5,2glCS, @ ] 0 B9 j <@RDAIzO2 X2 pi@j=Nd Bz 1
20, 3 g P1.JORDI tiyddd dedfkz ¢ tesdsj dd dzd dBBOMk- BB
Alvarezet al . (20201 4k ¢ tsH d 8zftclj AP dizagp tg Witaesnifeya  (

L. cv. Bobal) ZO Ited i ddiB3O BOoaBH O O O: 1) BjL
MdzOBHjojdesflsd otHBM®R, 2) ] HEES safOddy dCodesH ¢ @O O
(100%®BTYSH | J OO BBH O Odz0 o ddzs9a O dzsL O qBOZO * j 3
d ESEf ddr WJj dsdid, pSHOZD to Jualzs fiiplst dzsiz  dzGs oHOaliA(ds)j Iste
Gtetsy' O dzO b jlsdBOdz t©WjHEZS cHOGEgEE | ZOBFH ZOHOY O d(d
RZOotsH® O O O d fHtoedtosHAsE o dOyj 0. dbezlssted L OC?
BdIlsd otedzts | W dSCaAMNdRO thldsta@s<jCsodd &z ¢ izO' do OF j Isj

fsLdlsdodes Elsdulkz<d 1ds0 dffplstic Oy lsjoe@f. @0 sothddzd H |
oddztse j dzsL j ddzOts ] L dzOyoO O0dz EZlsdyoO’ d&O =~ J
d Odzssyd Qdz@.j L Z@Eso O MBOT j ¢ j B o j dzd yddzj

ftso j<O° 0 Ctdpyj delstcOyd  j OdeddzO d Odelstsyd Odz

Drori et al . (2022) dmstcOYy do Odzd Mk EklsdyoO"
mMOMis©e d CoOdzdlsjls oddzO oslsr £ @MOBE § ¢ dztf ¢ tHHQH Otk
f d&zOdzd dzfSC sds ftojHJ dzk R L t6Oj dzO. l ddesctcOH “ j L Ofmc
s o d “MiislwiniferaL. cv. Cabernet Sauvigngny S it jteddsj dzls ' j] Mftctse j H,
Bdzs¢ MmMdMmlsy dzz, MO yd IsdtedO fdsRpCHH 00 490 oEl 14/ tg Jisls digtiaigc
&ZOotsH® Qo O j B3 (OO BH OO ] IssCtsd dqLed OO0 §Ek{t

Cofmdzed " drn W JjdsWOLO), SC(tddydd oetHj Mk dLtOykdz
((p. JlicjkOyd O ‘j 6HjYy®O KOB®]| Y BH] YyBQ@lsOE
CGtesLHO, WOLO Il tH VBtedddtcO® O GteSLHO HB h OO
ftodd3dj - doOdey " JHdzsdZ dzj HY ? dets dzO0 Istelf 8WBOdz] W O] dzO¢
ez Word | ks tdd %l Qw0 |8 distafdEg).d § dz0 detstc di3® d dg@o tsH
i 113 mm s MjLtsdd (dOssHS Oo0¢ | ksCtsd dLBd"
sMisOdzddz W jdst oL@ ds®tsdff WBSCPLE " E HO " j tH&OG
dMscOydo O HEo j &zt HE )OS H € 00} ERY GRS B O b et 50O O
ftesdLO jHjdes ©SH oddesej dtsLj S8° 0 " jJ COfMmded  j daC
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ddzls jdzL dodzd  sd3 Bt  tsds dqLteOLdIlsj ded Odefnj d o4 <dk
CoOdzdlsjls d ObtOS Isd o dakindsts Ho®lalzOa to Ay FORfTE S ¢ LoG difots ts
fsYyjsCO &ZOotHS O OF O, oddOted O &syj HO MKBOS d ¢
“JHC S dBO BBBOSL '] , MUttt @dad (2017)dzj H sfMisOyYyd o BHj |
WJdetsWW OLOBO (HTS UB\{JB'EGEGG@QLWCE@&CD fplas B ifdg@y O dz dzj
9JGCGjlsOlsdo digOM&zOfipstsB d yo© d fHteddesh 5 ysislkz E ¢
(f smdzji " OteC AYitis vinffeatocy. Mett)L jlssC 5d5 j S MY jed dsj des O
2012. cGetsHddzj E RLBOJ dzz.

(W] COIH " ROHDESE O d20 fteddesih d WdLdtsdztsh i § OttOds
Tehrani e t al . (2016) I ROk Ists&2sOfEl 1H o sd204%).¢ 0 1 JL G
RMNstcOy do Odzes fsHtcky 0 dqizO §sdzzmikzh e S dzd iz MO
tGszOlsq’adzisdz, oADN BzsB R 50 DL d BOC M BOdzdsd Isj B Jj to
Cs" 0 My 08?0, Hsf Edzmé s dzOotsH® O OY §j " J GCBtedh
dqtekz M jiMmls Istej IsBOARO: 1) dz20oatsH® Q90O ] IssCsdz o3
), 2) dzO0 9 SHE PEO@C (| B)5,C 583 OO H O O J IstsC s
sd3 " kzdzO (1 4), 5) RZOo sH® O O j Iksidz BOtlsO
duddzO otsH]j fted did 4] dz@ daO0O ° I tc Cldsadndz O ddlsiizO d dL «
“J HBBdH® Ol .HOjOdBO I ts5( 500 | E B®Otlsk d Of tod dzlz)
tc' J B Is'tg] Is B30l dzizO s H OBSO TSR L d@ YO " ds ftso j <O
' B4 G tsHJ dzjR Okl ddsdf detRd @ odztslz sitesBlsfd3@AO d30° J§
sk d&O tshisHoxthjls Jls tdzgR@&WVH dzgzio dzdzO@ Isj 3y ddz0 BB Jd YO,
COMmMdes Cstedh <j ¢ j oBH].

Hane t al . (2023) Mk 6MHdOtcOdd EsdyO'j dOs tsH
CoOdzdlsjls oddzmMCtse Cctesy ' G kIHztIPeijfesads cv. Gabedaet . ld
Sauvignoh ff sM'OR0J0OH ddzff | Mt s PBIedRBO L Odzd o O O d L dat
mm, 20mmd 15 mm L O fe OC d Irgdtignihidd) i (lsigatios dzediu) H d( | L
(Irrigation low) . 1 tod dzj dz@ Olf s julgdff@dfe> j ¢ j &3 s O0yo0o, O LOoth
ftcj BBl .M O@®C? gydzOotsH® O OF | d i3Odzts Isiddz@\pP@ ‘d Qixtizlz
CdMmj disfiplst detsy " j<jteO® d ¢dMmj dzd dzO. v Istej’' j°k MO
sdlstcOB ddzdzz S dfj szsMHBts L ©OH &ts G %" < ftessO d € dMmj dzd dzO
MBBO® ds IsdlstcOB Jdzdzz S dMmjdzddzz L O 10, 7 % & dzff t5ozf GO
ftosBdzj BOIsdS sz BObdazf. Mk2®Hgag o) btsCtsds sécdzj +HO k2 |
2017) dz0 o d dety Wit vinifdeasle dv. FipBtc 2 wddz' d° Odzcz (s d dzO0
ZOo tsH® O O O Mftetso jHj d20 Mk d3j IstsH tstpw Grigdtionf 8 ¢ Of
80% Medium irrigatior), W 100% FEull irrigation) , hiss yddzd 60%, 80% d
tdLEdzlsOlsd fHEAHQLECE zddimoz] f sotch ddzj (LAIL) , MOH tc
CdMmj dzsmls, MOHtY O B dzj tOdzdzd m BOIjtcd © d ftedo
HBHOIs] otH,j. woatt’ BOCMHMdBEzd Mk HMisdedzd f{ftH fk

Ad? dmiste@®pdre O &t saflts.f HZOUD®)OC | EZilsd 6@ Y BZBOL
OQoBHS O 0 O &zO § OtOC Isj te\tifysnifeta)l. cv Batias 9 | Mz | H P 6
94 9JGjlsOlpdsts M M6 sdBisH fdzgzd ¢ jdes ] dzOotsH® O OF
5 COf &0 Ghdsekz Hddpso kOUdeROEZ@ENO St § tsddydo
esyjm JoOftsktcOdmMf JeOyd " J dwOHBEdZO' jdzO ' j dz0o k
d
)
)

“Fac—vr—~F
sEIgrOF@E — "0

SHhSY jdzff fisBtestsd LBdte jWjSldoadzdn  OHOo d dzO.
#QatHS 0o O° O, EREso Lol ERIO (2) dzO5 BH [ &p OF j
ZOo sHS5Qmw g 4) dOokAOBDFBHjuIsote' jdes “j HO
%ZOo BHS O O° O bklsdquOodd dO0 SCtdftsdjdsj f§toddsno dJ
dzd mMlstse O, BtoL d dzz W ts k& ts medtelzisd dzly  Isftc O sty th{fipid Qagafi ™ J J W J
OO tsHS O OO k By JSMyjtddj dlsOdzdzgj MmjLtsdzj BJdd
tOMmlso s? dodds yostemlsdds EOljted OKO bk BBJdYOKO,

R OC, o sH dzd s telgCi)tc jolsjdg@sdalzi ‘BHBELOf RO o S gzdstsf yoOts dzO
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Ctsdeyd delsteOyd * 4§ Odzstsyd " 0dz0 d Hteze dn W j dzts dzdzd -
[ SMistej dgdzes o dMsC J Isj BB j tOlskztej £ 2015. G SH d dzd
Odzstsyd " OdzO k2 ctetsy' & dzj dzOo tsH ® O9 OdzjOoddS LQ)., vS G def
dzOe j H j dzd 3, ZOosH® O O¢ j " jJ Bddds jWdeOmdets Ek Mmd
MOHKBY O & Odzstsyd ™ ©OdzO.

v dzOh ts° St jdgA dal . (201 1x0oftsla <) i OB IOj J idtis dzd dze
vinifera L. cv. Riesling dzO [ e dzj Hdgtsd3 HtsBtelz 1 B8? sftedotcj HAzSG
] j5CGteOHEZ AtSOH did difgjdr @) ISds tsH o d dzsAdcPmO d BY 6206 @
BdBiliscz<dzsMmils f ted d3zd dzaj toJ HiAz ¢ SSdrdigBls ) CogOdy Sie ff) Rts OF B
o Jdese €N Q tcd dRif delgsH | dz sSBC 32 BQ[ s Efigla @alZ) | dets Ho O
ZOo BH® 09 O O diBJ sHsEK SBOY k6 FIf OUD arigandn lsiof &z dzts
dzOo sH ¢ O9 OF jRegulated Reddit irrigationT tcj HEC 5o Odzs dzO9O BH ® O9 O
ftodd3j ¢ J dets 60 % € tsdgOpdizir)®  .pdaE@ED §f dz@astsH © O O O " jJ (
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545 &zd BOME ] § OO s joisddist § ©) sd@EBRslEPE O

Kdzd 80 E fsHtekzy & o ddzsc teOmddls o) defQiplsdoddagzfo ‘Mj0 Kds
Mejre jjotesfmMCj d BiHdjtwOdhS) SCdddkj. It yda
2O n dzZOHded " d B Mjyd Mk ~ OdkzzOte MO -26%ds i J y dzif-d5 todz @k
1,3 AC), HtsS Mk O bsfdd d "k (29,4 AC) d Oc¢
90OLHERO “j 6,6 AC, O s e deQ <dO ¢ fipdiaOqozidson Isld7 |, Y
Isj B j eOkztej tsH HCAdz 12 4A.CO 7d.L H0O7 .0 difgH d dzj .

V Batsd dMstcOydoa O k2, LO ftedcOL Cdddi SCttedh <
Qo ddzOBO L O HOOHjMjIssesHYO F Y, toj @ jdetg dBdizfils jflg tc
droebkyidd dqL fteshMisstodzts ddzlsj tef sdzd MOdese ] IsC
B@sh Cdn MsOdedy0 t jfikBdzdyStse ~dHtetsdzj s tstetst
Md uday otcjHdzsMIsd dzO° L dzOyOlsrd j dzZd R OtcOd3j SOt O

totsj ydz®@ cetsHd" 0 MEzBO fOHOaddzO L O f jtedtsH
[ OCid BOddz0 otcjHdsfis MESEI, 7f Om®o g0 ‘®o d O &6
B dzd BOzdzO tH 313,4 mm LO otejdj Mmkhdzgj 2000.

pjcjkOoydadse fjttdsHO [c64GBOBIS@OMH & o il dsiz tgO 2 2 7
mm) 10 9j<0 ftesij ydzOOC Isded 4 ek § OF ®p i adeds§ &5

CsHddz LO &sSCOddlsjl 1 .40ed dzy GO k) i j GO BB L

drGe =2 j ydaj d3j Mj ydej otcjHzsMmisd dzO L dzOYyO ded " dr Caz
d BOdzdzO Isjidgtfeli @OOZ Q@ ,BYT tOskztce®) dd fOHOsddai ( P)

1 j to q(£9982017)

Fdmdy Trin °C)  Tmax(°C) T (°C) P (mm)
moO dziz O te -2,6 4,7 11 55,0
AJBlokzOts -1,3 7,4 31 43,6
| Otcls 2,1 13,0 7,6 52,0
o tod dz 6,3 18,7 12,5 49,5
[ O 10,5 23,5 17,0 73,1
mkz dz 14,2 27,0 20,6 85,3
mk dz 15,7 29,4 22,5 66,7
bockMmls 15,1 29,5 22,3 50,2
gjtflsj g 11,2 23,7 17,5 62,4
J]CIssB Ot 6,7 18,2 12,5 59,5
1 8o J @3B Ot 2,4 11,8 7,1 50,6
[ d yd 38 0t -1,4 5,5 2,0 54,5
[ dded Bz dz  -2,6 4,7 1,1 43,6
[ OCmMddszc 15,7 29,5 22,5 85,3
1l BH d dzO 6,6 17,7 12,1 702,4
l J6ils0Oyc 9,4 21,6 9,0 549,3

ltedS g2 O° § f SHOISOCO B ot i3 dMcdds EMmdzse dd&o
dMmistcOy do O 0O U teaddh<j@iids BAFOIsME j Bl stesdzsh € j MO
mMedzsf &2 o ddzOted " §J dz0O dzOH i3IsteME 5° odMmdded tH ¢
LOMOHO (f RORRH BOHI dzQjs to s dettteCjjH  figlisi @sdzd Y 4§ 2y
sc dzj H dztsG o dzsCtcOH 0 Z20H Q % dnizH z d i Of2As1d © © dzd tcOL C
dzOo tsH ¢ Q@M dalzO sH 2 #O l4s &) Bard fgged21@ Dostmann electronic
GmbH ¢t°d "jJ d&&O Mo OCdr MOl otj &3j O C sdzlsd dzlzd tc C
(8 dzd ©)O 7
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S P B, ctdsh ¢ @B OHE yp §cdj Hdsd o ddsdsor

Jejrndsiisd fshjyddr IsjdifjcOlkzcd s0LHERO ( &
fOHOs ddzO L O2P PRI sH tdBOEPdef BL L

UOBj dg@HH.N S ] d fsmjydi otjHdsmisd Isj & j tc@lsk @@ o dfj C
LO dsCOoddlsjls 1 &zOs d dzydmni d3d digf 3@ REE@OO dn o GQzMED P HIT ©)
fOHOoddzj (P)

] jcdtSH2@R25 GfSH.
1 SH d d Tmin (OC) Tmax (OC) Tsr (OC) P (mm)

2015 9,7 18,2 13,9 634,3

2016 9,6 18,4 14,0 752,0

2017 9,1 18,3 13,7 490,8

2018 10,0 18,7 14,3 465,4

2019 10,0 20,0 15,0 543,8

2020 9,3 19,2 14,2 494,4

2021 8,9 18,2 13,5 614,8

2022 14,5 19,5 17,0 460,2

1l tetsfmj 101 18,8 14,5 557,0
1 tetsmd ydzi ot HdzsMisd sk EBEOsSE o j zOsH
Odes BOdzd “ & Isj &BYf J tsOLsIztsO 9 OL HigmTn d( 3T, B jABXR) 1 21 SAC
HOOH jMjlsetsHdM® d W-RtO LS ded 1 ffs] tafGs Ho (M 19 9 8ls j d3tf |
2019. EeHddO MO 9tsJHdztsh<Iz ftosm] Yydzi dgO& Mxckd)dedzg!
CBHddO, Is°. 2022. dfmbdyj 5 dO sdhdd3 otcj H detsTl
sj B jteOkztej (17 AC). 1wtshj ydd cs2@d220 Hzdg®nd
mm, HSC j 2201lBYsdizdch®z® 70RH &t @ jlisi & jjdzisk

IIJtGdISHO. 15 dzO° 9 j <ddidp ofipZ dO O Miifj © H2elgoc@ dmm 0d 56 3

mm, tcJ AR Mj ydzgy d&3j Mj ydej otejHdesfMisd dzO° L dzOyO* dzd
HoSEBHAN SR dMsRORRYIO P fROBAYdz] ¢BSHYOE&]Is ]dsts,
] 0o d dzyd ¢ toj HSNBOpded ddi Mk Lk
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v OB j ddOte =8Hy j y dzj
fjtedtsHO

1 &zOe d dzy(:
sz dyoke@lso° j
V)

&4 Md wdzj
HotsGtsHdh ® dn

'

(OO

ptoj HdasMisd dzO" ¢ d
20HB)cOdoPE®ONj(UAMY2 le sHdM C jJ ote]
s j a3t J meioilsoiei] dpO@idEOds® Qs fifth RO dziz@j H T O o d

vkzdgyj o 56 Mol d dz0

(SSs),

L dzZOYyO " ded * dn

Vtesfd ydad o3d M uded otej HdzsMisd IssCBB)Y Jjted SH!
. . Tmin T max Te P SS RH \Y
tsnddldmiy () (0 (O  (mm () (%)  (mL3)
moOdzz Ot 1,1 6,5 3,5 71,0 2,4 81,3 1,7
AjBlolkzOts 1,6 10,9 6,1 20,2 4,3 73,2 1,6
[ Otcls 2,2 12,6 7,3 45,2 55 68,2 1,7
bfted dz 5,7 16,5 10,7 42,0 6,2 68,6 1,8
[ OF 11,9 22,6 17,1 71,0 7,8 62,9 1,8
mi dz 17,4 29,3 23,7 18,2 10,3 60,9 15
2021 mk dz 20,3 31,8 25,9 80,0 9,8 62,4 1,7
boclmls 17,8 29,1 23,5 32,8 8,7 64,0 2,0
djflsj &ge( 13,8 25,5 19,4 16,4 71 67,1 1,5
J]CIlstsB Ots 7,9 16,4 11,6 45,0 51 73,0 1,8
1 59 j BB O1 58 12,4 8,8 96,2 3,7 79,3 1,9
rd yd d@gs 01 15 6,2 3,6 111,6 1,4 84,5 2,0
| 5Hddz0 8,9 18,3 13,4 649,6 72,3 70,4 1,7
ljejloyl 121 23,0 17,4 350,6 60,5 65,9 1,7
moOdzkz Ot -0,6 55 2,3 25,0 3,3 80,6 1,5
AjBlokzOts 2,9 11,3 6,9 19,8 4,0 71,8 1,8
[ Otcls 2,1 12,2 7,3 7,8 6,2 60,3 1,7
bfteddz 6,9 18,1 12,4 70,2 7,0 65,2 1,7
[ OF 13,9 26,5 20,2 21,8 8,9 59,2 15
mk dz 18,1 30,5 24,5 37,4 10,0 69,0 1,4
2022 mk dz 19,9 32,3 26,0 31,8 10,7 56,7 1,6
boclmls 19,6 31,4 25,2 82,8 8,0 68,9 1,4
djflsj ize( 13,8 23,0 17,9 95,2 5,6 77,3 1,5
J]CIstsB Otc 10,7 20,3 15,1 15,6 6,9 75,2 1,1
1 B9 J d3B Ot 4,0 9,8 8,7 61,7 2,7 83,9 1,6
r 4 yd dzs 01 34 10,1 6,4 52,8 3,1 79,9 1,7
| 5H d dzO 9,6 19,2 14,4 521,9 76,4 70,7 1,5
l jeéjloy 131 24,3 18,6 362,6 63,3 66,5 1,5
ltesfmj ydey eSHAM S j otej Hdzsflstsfc de s @&2022% Q 2eXf ts H (
L tHd Tmin (°C) Tmax (°C) Ts(°C) P(mm) SS(th) RH(®) V(@mL3
2021 8,9 18,3 13,4 649,6 72,3 70,4 1,7
2022 9,6 19,2 14,4 521,9 76,4 70,7 15
] o5 9,2 18,8 13,9 585,8 74,3 70,6 1,6
V fteots™ w©edzjHdks GcsHJImWwIR EBh) dzO HKHHAEO &€
d «I34AC, OolEib@BYdtdtse §JjtedsH@, d s nd@Q B3] & :
23 AglH, & AC. uvsStdR ‘Zd&zO d OockMmisO ftwtshmj ydoO d
AC, hlts “jJ LO 1 AGuLND) <o OsHH 9Ote jopjdEgidsd] LT f stej !

f jtocdsHS@IN.09BBRZO EcHdMN 0O Cdzdyddzd {f OHOsddzO dL

B4dfry dz0
(71,0 mm
fJdtsHO

Bdakz “j 70, 4%,
Bddzs dzO° 9 j <}

dzO

CsdzdyddzO f OHOo ddzO IstsC s

d &)HGBEOHMJ BOdzdzO
LOBJ dzj 14 &2O ° §
O bt Bd

¢ tsd3

9jJGjilOydsdatsc
Hdzj 9o 20O o dMmddzO § OH
18. ‘EZdzO d dL desmd izO °
9 j G j |s Grfsjdeewse iy 0@ & O tBfip

‘Rd®) ez 1OsBdht @ o9t j8t
9 jIstcO, B yYdO B tcL ddzO

pjlsteO g EdpshiPlsDPJE Gisc

ojlstetse dqls d MeEFOEHEG thnis | y (g0 @0t 1
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uCtsd3 HilzG j , 2022. Sedzj Hdzay G BBH(Jdzd, Mtcd H® O
Au, hilss “jJ LO 2,3 Au odhj k POE7)] Wz LIPO
' tSHdshz o0 sk edjHdkz 2021. G sH Jd dab

jOlskztey 90OLHERO dJLdtsmddzy Mz 19,2 Aw d 9, ¢

qdzOdzdzy d L O YOS 3 Au 9j<j RO HTshy Qs ikd
d OockMmlso ftetsfj ydzO &OBHAEOIsZO1,JA QB jdtb Qs bsts
dztmdLis@f 584 ®J Md yd & 2AC2 Db J'fdetising dadiz) d o i@ H 2zs4is
| yfors telg 2 MO eodhjesuflfdd® §Htdsh 6Rdddzdud
fnd dizO ‘J 521,9 mm d dO oj<d Hjts OCkRBzddLOts

S¢ A3 Ol]’tscfdzo (70,2 mm), Qoclkmls® (82, 8 mn
dzsfls 9 OLHERO dL desigd izO { jjtc d7t0H, O W16 , B j%s 6 W 1§ 63 dzg
toj HdzsMIsdBO dL o BedzjHdz cesHddzj. [ MmMkday

B kzdO d fFdz®) ¢ 5,00 ol <@ FomishjhdzO BioL  dzO o

SHO LOfO)YJjdO "|J k ®OgLE HESCPEBDNIZdO se ®H d s

O endd&OT1, 5

s Bd MJ BHjHdt §jtdtH i jUdsdsH ik Xgyd CHS gl
Hd OctcOd s 1 Odzlsjtelz (Walter et al ., 197
J dzls dets 3 fpUB)HsiHIZ) S(ssHBz s tsd3 OockMmksO hists
¢ Qas@W@.C( 1

"G T o
Fre g N QOO N

OrgI—_grG 7"

7 Og

vEFIOOOgO
BD,[H@—Y[HU{“—IOS‘“:Q—-&

S

=0, BTN
=&
=560
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]

E==7
B OueKHBAH
TIepHo I CyLie |

(%)
(=]

[
o

,_
[=)
-
ITapaguse (Inm)

Temmepatypa (C)

n

I O I IV V VI VI VI X X XI XO
Mecenu

L O dEOdls j ttse CdzdBO HG OCOd LO dsSOddlsjls } &zOo
2017)

wkdsj jWjClkdodsdn IsjsfjwOlske® ( GDD)
10 Shdssl shdske) dd? ) Gs@BOC G by FEY LOBTLE

(20152 022) ®HE]' ' jdj Mk MnMkdj GhpwihgSdegie day8 GBD) &Y j to¢
fslstcjBdsj LO t©OMls  ©OLoat® oddesej dsLj Mkl
fsYUjsOS d HEYddO kO 0F O Y oQiEdEs, O, Qe jpdEdC jL)g. dg
9jcjlsOydedse §jtdsHO BdS ‘j BGHE]' jd SO
sj B j cOsktesds oj<td (LO f§yjloS o)A@y sz O
9jcCilOydOllkd yojiko® 0O, {§t° 0o jd® OO diz . B jutdmdij *J

sj B3 j cOkc® LO Boj Ited W jdsWoOLj Mk Ht]' j da

sj B jtcCBEE,] Wlsts Mj MBOKO BOL dsd Isj &3 j Ol kztstso

ZzsL j . r1kyxddO eojejlOyd j d dzombizf®Ly fMstelsyd dd

BlZH £ dzcg 30 IsAfifdeftsly &f digPfg k@ Iz < @2FPBA), fMtej H d(22@1-206Q) § O

CtcO" 208)Z1@M)d tojWitcj dzlsdesdz2®Dl@Ytsslete(lgJoa® | kY tsls

ftosmj ydedrn JWJiSlsdeodedr Mk &3O dlstg o HR RIS @ i I da® Iz dz
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LIsOB j s dE.0L Odzj Mk fMbkdj jYjtsdy dzdBL | GRickQls
LSS Oddljlbk } ZOo ddzyd ksCtd oL dzd ydls a2l j dzs¥ OL O

sbdij¥ jSlsdodedn Isj s jtcOlkzic® ( GDD) MmO:dL teOYkdzO

" $$B % 4 [1]

1 HJd d -
Tei Mt HS O Isj B j toOlsn) i O HOtBLOH Zjrd@O C Ot ftetsfj €
Bd dzd B3O dzdzj Hdzj o dzj IJ BYfJjteOlsktej ©OLHERO
TeiBddshCd Isj & j tOsztedsd Adyzd dszds o d detso j  dzt
NiBtots’ SHOdE® 1), IH YteQ Is@y d ts Gesddzty 9j jie)ddssiL j  (

OB kO [ ¥ jCldoda Mkdj IsjkfjwOlked tH (sUjlsSO ojcj
shdslste] dsd §-3@2ABHEZL @ 20d&so 2 dsL & Mswels] )} Odsdd0O d&O

I BHddzC Ao jIsC zOtO! 1 jtcB ste®@j G jIsC

2015 301,7 1014,7 1557,9 20477
2016 2757 998,6 14445 1885,0
2017 290,6 996,2 1535,7 2086,5
2018 303,6 825,6 1453,2 2286,0
2019 320,0 982,0 1729,2 2360,6
2020 286,2 923,6 1558,7 21157
2021 270,6 1011,9 1518,0 1933,7
2022 516,2 1326,6 2089,8 2890,5
ltetsmy & 320,6 1009,9 1610,8 2200,7

VU kst dsd QLPREAEHL o] Lbzes dzO 9 j<j otejHd
sj B3 jtcOkte] oddasoj dsLj LO Mo OCk OdOddL dtcOdzk

55.5 &zd BOIsME d dBsHj dzg

O ZOLdL O BlRHE<d: Cdd®kOMSdE ftsdj 0 Iktjs 0O
CjLEdlsOl] CddkOkMSdr (s jCyd O, hbkts §sHEOLL
fyj Oted 0 jddmd © cOMso® MsOCdzjdzj BONI] d BH«
RO o fisBiE<td §usmsttdsd tjL sdyd  ©d&.

[HOBKOd ddisjcwOyd j CddBOmSdn d&sHj zO f o]t
C dzd ) ‘agBLopdj’ jdzj bk ©SCodtkz UNDP fts' jClkO Avdof
f ZOdzdcO° O Bj 6O fteddkOcts' Oo OF O ) dz®& d 1 dfje’s Eagjydiic o
(Djurdjevic, 2021)d ES° Euyk & OdhOokedE (MSEYf) 6H 8 ftjcd
foshsctodsd ©jLAdktq st M2k n@dilodkes &z &sHj &0 j
fsHOOCO §BORDER, EOROjctod (o] L Hufjlsadds dyl ki ouCa
Cstedh <jdd £ &OydqodOddkdd sy @GOKO ksdyo 0 ¢
OHOflkOYd ' j kb ©OLddudlsdd B dOMEddaenseehkal k<
wdosldz M)HO@mEO R0 2\Bsde ddz0yd " | (o] ¢lfistaPda n i c
¢ d Mk Sttedh<jdd bk dffdsOsQiyddd F.2 §dC OL Odgj Mk

4 https://atlasklime.eko.gov.rs
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https://atlas-klime.eko.gov.rs/

OB j G OB.60dzj SCBEddOYd j tjcdsdOddds ( RCM) J ¢ d&sE

RCM GCM

CCLM4-8-17 ICHEC-EC-EARTH
CCLM4-8-17 MOHC-HadGEM2ES.rcp85
CCLM4-8-17 MPI-M-MPI-ESM-LR
HIRHAMS ICHEC-EC-EARTH
RACMO22E ICHEC-EC-EARTH
RACMO22E MOHC-HadGEM2ES
REMO2009 MPI-M-MPI-ESM-LR-r1i1pl
REMO2009 MPI-M-MPI-ESM-LR-r2i1p1

10 O0dzOdzdL 2 ' j ©H OB tReakve Gangedt@tion BathvpZ PPBL. 51 j(Ists
qLO jh SO O [ j' ko dzO kxf dg® f) A Pdizj d@rsodsyndaents®ane{ on
Climate Changp(lPCC 2014) . [90° MmMyJ &zOtedts dzj ftejHod' O
CdhlsOdasdzs 0 j<0° ) jddfd O cOMto O MlsOC dzj dz,
AzO“ | € fls & (Dsdacf ‘detag.yd0i8) Thisdds, fdj dzO Isj &f j €Ok
ftojMisdcdkzO otejHdsfisd ftejHod' jdagj BjHd Odesds L OB
LBt bdjtejdd dfF Myj dOed 0 b sSotsd Mdkyod & sBdb

M dzOHk MO 1 jIsdds drLe jhlsO° strldFGGstOaﬂzdzlﬁlSH@'u;
gteBd " J, sots dmlstcOy do OF j J sBlkzn o Olsd dzts
<O fjttdBHO: B d2JOnL 00, Bfiiptel jzH< H2IERGID |, j2 C0RA1@-21d01 j ¢ O
Cd SO to] W] tc] dzls-@8]7.\LCGD Hiftcte|tOWlF diR) tt@shizls MPA®, § 5
9J6ilsOyd " jJ oddesej dtLj, HE]' doaO® j HIWJ
dztSLJ d jJWjiSlsdodedrn fOHOoaddO) L O { tsd3j dalz
yd 0 & FAO AquacCrop s H |G 2O 5 tdafjh 6<d]j dg O
Medra &BSH| &ZzO.

&

SgROPIoC

Qoo s NG
S NG

NSO NI WO
Og®O0O

551l jLdeMC ] ftosedetsL j o tcj d3j dzO

djLBdMC] ftscdsL] ot @i dO fttjHMsO? 0" & dOfY
O Mj LOMddeo O dO dizdkjtedySdd &BtsHj dzd BO Ols dsts iy W
HGISOQGi.szqaq’q’LdgasOulzdz(DsO‘lz ftoesddesL j LO f jtedtsH |
I o jtotsoObds<lz L O twOLddJydlsjy otj dzj dzMC j My dac
dzd¢j SCtdzduyddz fOHOddZO. uvdii Mlsts HO ey O &
HGLAD , MiL sdmC § ftctse dztsL § Csted Mmlis ftoctsB OB d dzd fr
LEdgj 90O ] dzgj dL o jMmdesmisd E BEHE<jd& ot dzgi dalz.

10 fteyjdkz dBseclk<dsmisd Cttcdh<j® 0O HEcGtsYdz]
ZOMmiskzf O © C? zydedr W Jj desW OL O o ddaB9j, dsOtgO fdyp |
ftod dzsmO, EftslstcjB? jdad Mk tjLbkdzlsOlsd MmMjLtsdnht ]
Mtcj HS Betsydzz 1 tc sEUdgERanizCerdrds fordd\leda®n Range Weather Foregast
ECMWH . [900 ftesedtsL O Mmj MOMts' d BH 1 C daf@@G MO d
BsHj ZO, HBEsckz<0s0O ooy dkz ojttsoOldts<j BEHE<JA
£ ECMWF ff jtcOlsdeodss dLtcOyYUkzdzOe O e OFC scflsdsjtefiiztsy O
6jLsdzyd d sH ¢t 36 km

KOSt ‘] fuofbstedd ©jL o] Otbksst]r Hads g dso
HgZOBIYUS O tjcdsdOddL Oyd O, kOGS hists Mk tjL kdlk

s
s
O
d

tc
O]

gu:r,m I =0

5 https://www.ecmwf.int/sites/default/files/elibrary/2021/8128¥as5userquide 1.pdf
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https://www.ecmwf.int/sites/default/files/elibrary/2021/81237-seas5-user-guide_1.pdf

d GctOdzdyded EMmMdzsed L O ddzsj cteOyd RMMB] A tsdgO tiztdzd o
sBdpPMmMisOdzd MO o j<td { tcthEBc dzts dste jtogj . tstddrdaddd sdgj - S|
dzlz d3;tracfu(;q’ @BtsH J dz L O B tzte 5 g\geEhydiostatidd\ultiscalze@®lodéd@n the B

grid) Cs°"d MmJ Ctsteq’fr]lsq’ COCts k ffjtOlsde dets® i oS
nqHEEd] 5] Sesds" ¢ dn  Mdzizy B d (SER s ) dedskidody d & DD
9Jdzd S sd3 Btets bk dadieuatzg0d2 Djyisijevic dt al@013.

tieddzOdzdL Oyd O j E3BHNj 8V °Nd da °EB iR420M s 5+
20 ftomisswdsts 0t j5AS dziswioizton dasy @G @tzA iz ¢ stedh < j dzd
Hdzj o ded n  3d dzd BOdzdzd 7 BOC M d BOdzded 7 Isj B j OO
fesedsL 0 ¢ ] Mz LO0fsyily kE WistkkzOtkz (HB SO
(Hts CO' O BChtBKLO), BOHE (BB O O BOSEE B ttOF zkz
QocdkMmisk (HB SO’ O ctsHisisHIGOESs QEOQ 1] dsBZRLPR e
zAquaCropd3tsH § &zz € O¢Cts Bd fj, d&O thdselk &jHJ Odj O
dMfdsd% Pdafw 0L 0 ECsEsBEdPH dZH i ¥Ydydlsd oatHj, €Ot
Cs'd Mk fwjsisHddd fouyjltkz ydsdoemoO MmjL sdmCj
Bjlsjtstosdzsh ¢d fsHOYd sihdsktejdd k o ddesctcOHIz.

5.6. (JjWjttjdsdzO JjoQff slstcOdzMf JtcOYyd " © (v

1 tod d3d EA® dPP (rrigation and Drainage Papeb6) d3J Is 5 H(Alldn=etal, 1993
zZzO thdseskz §tsHOKOCHO {deil€ jztf t3 (5 diasD I€GE ¢ jHfids0®dedi dzis,M Is d

Cdzd BOIsMECdr Y BHOKOCO Cdzd BOIME dnr jdosif]iste Odantf @ telf
(W 14iWVjtejdzdsdzO JoOfsbOdfdec®yf z@iObigséd §OLO
OsidtsmWW jtemMCEz dBs< L O dMf OteOoa O jd3 MO tj W toj dalsd
ndfslsibdySd bwOo dzOlsd kfmjeo odmddzj 6&MJ2 Oz j W dsid
0, 23 t dWitej dalsdzO 1 tso tollzd de® dzfs ] b fo dzfs dztls) dzd Y HzO B 16 € i)t
EddWstcdzdei odmddzi, ftcd OCIkdodesds teOMlsk d € sy dzj

' JHMIsOe? O MiejH' ] Mok ftotchddzz L J &

LO&Zdoa OO (¢l 1l en et al ., 1998).

[ ' EdzOtesigfdg@ " Q@ sd@zO dzO9 tsH® Q9 OF j d BHOBHS O OF
V' JHdS jdedr dzgOyd © L O rteOdzz d s’ HNfwelcfj hiz i3 B
(FAOS56PM) L O fMlsOdH OteHdze RBjlstsHEz L O festeOukd toj ¥
Codif dzj SMdz® * jto tsB kK 2@ OIS &G I ¢ O leidy fgls CdgioH s M ls 2 f «
Modn CdzdBOIMEdr fOLORj sOLLO® L O fftetsteOyYUkzdz5&j W j toj
PM, L O f totiztc Qudzids n(tstH dztsds H 9 OH j Mj IstsctsH dh -Z01R), toj W
Sedzj Hdes-BB30 2 2P 2 Isiteo P HB) EnHslsc@ H d h ¢ @ 04 jOte d tBHKY (S 200 Bz
204132060, fMitej H d 201 00j.C OF &H RdEEEsls € O] &z® j TP) wPIssH O
Cs°" 0 “j bOCK' j { t(Hargle@s,@8HH MistcOdzj FAO

mJd HdzOyd dz0 L @iz ctsHet®Odg A mafdz@fg v e s

~

%4 T@tTconh MR 04 4 804 pw ¢

1 HJ J:
[Witej W jtej dzlsdz® j o Otimendtei@®dinNti JteOyd O (
Rai j SMistcOls j toj Misted MO tztlz® Pz of : Oyd ® O (
Tmax| BOC Md B3O dzdz® Isj B j tOlsztc® 9 OLHEZARO (AC) ;
TminT B3 dzd BOdzdzO Isj B j eOlskztc® 9 OLHEZARO ( AC) ;
T¢iMiejHS O Isj B jtcOlskzte® 9OLHEZRO (AC) .
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10 Mmdesoz Hdzj odedr otcjHdtsMIsd f OHOoddzO d Isj d3f
dL teOYlkzdzOuiapj oQY 5 Is QD fodzse § [ detsisL 5B o J 6§ SOy tsdats
ftejHoad' jdesd bk BEHE<dsMIsd. » @y H 1z6 Mtz &®ovid L d3F L
fjtedtsH] BRHEZ<dtMmisd d fOHOsaddzO MdBzdzdtcOdzdr € c
HiWdydls otsH | (dztstGd3O ZOo tsH® O O O) d fslstejBO LI
(9O slstcOdemf JtecOYd © Chkdzskztej L O ffjtod sHIG daGBlsH 2'< jk
Cstedh <j jds MsOdzH OtcH dets.e S iWdyd jdelsO Ckdzskztej

57.1 9 Of slstc Odzimtf d tc Oipdd dfs oCjly dlfslatgj (

(90 slstcOdmtf JcOyYyd © SCkdzlsktej ftoj HMlsAKg® OF S tafts d
MOHteyd COwOCIjtedmisdS B d°? daj Cedzskztojuy  BFYW Pt
SHiCOY 00 0O CdzdBOlsMe] EMmMdse] Htoj' jdtse d&sSOddlsjl
HO Mmj Bd?¢C0O c¢0O0 ' d k ®sfflsddkdodkddd hdase d R0, h s
OHjCoOldgz BBjLB]"' jdesMls otsHtsdE d =~ tcOdzd odJddgd, d tsH
Cstetso O.

[00fclicOdnNf qeOyd  ®L Stdzsijed | d)jdHBOYGO O

%4 %40+ O

10 BHtj' do O j ote] HHEislafte j BERsW duid " fdss®d I
9JGilOydqesdtse f jtedsHO Ckdzkkzte], dsiiiglL @ HEedOL O(F dzd 1)
Cdzd " 0] d VWstediddwO® j HftoO HoO HB Isted MlsOdzdzO dzgd
Yybotlsj WOL] (MOLtj 9 OF j) FAOfyjgatipricapdaracfag®pater 3¢ L dzd

d &0 shmdsek ¢ dr K. Clsdzgdsacd® gL Q@ HO® dedBQ cswm af
YOoLE, LO ftoyijb@dadgcf sOigls) KdffdzdpggO Webte jjH detOM IS 0 )
WOLE otKidgdetegigd O, 70 Itttz Cifdzj sdetse § Kicd sH O
CtcO" O o d I;[lsmulsgo stcj <j W j dgtsafHQIL j M jH BB @) dats fije
otcj HdiGIOMISE dL HOMRO E ddkdddssS fdicOPIsH. JEE H OF

CeO® O btej<j WYOL ] (0,70) d StO KOMdEBGLdetlsd KO d
WjdesWoLk MOLKj 90O 0O cGH] HKgmBzOdBEJEZ HPL My OdeGc j B dzE
dmMistcOy do O d B3O ¢ tsted "Ked dzj § H)dzj dalzdg jH dABEMB  dzd Is § 6 OIs Iz
oddeseo ] dzsLj E ¢ ] MOHO MttlsO 1 OdsddO St 0

l o] Hdztsgds O dzemC &2 Mistcls I L edefsdys{dAO rdgtiony(@nd drainage

paper56 . [ OC M d s0Odzdzd S tf¥duwdE B O tplzikj Isj 5t dztsh
Ny ©OL&JSE & BH ik deizO ta HAdaddrn dztssitdstaj StoyHd “ o0te | d3j dzf €
ftjCt MzjHij<j WGttdzd:

Enﬁn
+A'i‘ A) 16 OQZ Z‘[IT[T[32 (| EaU O— T

LHG T

LiBtoL ddzOMh $lsc@jtcj dz2O dzO 2 m o dMmddzj ;
RHminT d3d dzd B3O dzdzO toj dzOIlsd o dzO o dzOy detsfls 9 OL HER O (

hiodMmdd® Bd?Sj (m).
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VS Efds fedmiskf Oyudz® oSHO b Ldd SStjdssse fMd

417 p1f [ QA [5]
LH i
eci MOH Y O oH] E Ljdi3 dhlskz ffted P Mpsid o sH

Gwpi MOHEY O° ofH] k Ljd& dhlsk nfjtdm ojdzOy desflsd o
ZinkeddO ¢t dstmic Mdimlsj g0 (0,

FsLos? jdts dimikh doP¢ 1L jsdgd Cls® 2B st gz dfiplgzsdi@
ftodlsnsHded »n JARY Htnddgfepg66@R2° D0 % HHZ CAWS (tedmiskzyi O
B’ COBO (mm) bk Lsdd Cstej dsose Mdhlsj &O) .

580 ddzORBd S O tcOMlsO d ttOLets" © B’ dzese f sCtcdo OyYo

]l steOfmls BdBROM] oddetsej dtsL | ftCOtgqr <jf j O tof
f soteh2mzf o d id dzO tzOd3® 2 m d hdeddzO 1 m). ABIsts
Of Otc st ) B ¢ OfMmded OdzOdzd L e Odzj f BaydedrArdpts¥ Iso j
ljtslsl]’tstsl:‘dahwa@crgy(Easlon q014)Blm&!olsm,JtQ “d CsdWdekzted MO
fn;Gdz,szlsqu’ mdzd € § , hilsts BRsSckz<0s0O dLHOBO O j

CtsdsBd &zOyd Iz SHdthMO Bt O, ftcOeso 0 d OdzOdzdL §
fsothddd (& MmjSldid). (4L z@E0] gl Hdasdgtsy faipd) dd)
VstseteOWd d. 88900 O0dOJL dJteOdzO Mdzd¢ © M yYykze O

d dzoSh Oodzj HtSH Ols dzj O dzO dBythojlz , EA JAMY dzPIs detisdy  dj dz
g
&
c
f

CEEEOBNEsd “jLdCkE MO OXOKGKRY SO EOGOHE, MddS ¢
SHq¥ S Oyd & ftoj BO Codltejlsddd 4 SMmyjtedd) dzlsOd
sedh<jdse (ckfotsctOB0 YWotdkdeOd® ‘j HO B&OChH
etsYyj dzOls §sCtede jdetsiisd Bd? dzj Skdzskztsy .

vEC5d oo EEajfd2021) tjOdkdLsoOds ‘j 13 &jt]

Bitcj* 0 g Bd® Mk Mftso jHjdO k& fjtedsHlz sSH &GO O

o OCtd IstejlskOde k Isted 1§ s5dz0o? OF O.

tdzdCOi&) " J df OwROME OB niesL |
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5.9. 14® dhisy

1OcjftejL jdsOlsdodesds Hje JjSMYjteddsj delsOczdese
@ddSD, 9dL S8EO Mk kLjlkd bkLrstyd Ljd& dhko &
ulsOdzH OtoH dzd 5 ZOB 5O BEI MCd & &jls® OO EE " HiOs tgH & gd
Mot Miseo O wdidig’AC®WOs (8 d Mj bkMfsmsOsds OHjCo OlsOd
d dstedO LOdkds O°F O) .

HdC O jUBds Cd ey dd, 4 dzd C Op OEHL S80SO L j &

LjB? dhlsO LO dOBBLOls! OB 5Ol sted  d

1J B> dhilsy ZO C iy MiizOytEm @ "0j dabtc d f O HMertisdy, d {f Lz
si CSMiskztodzi ¢ z@BRA (2008d dEzdz@h d WufABQIYHO doF dftsdzd yoO Mmd W ts
chkddzsodlsts’ foHdsLd b Cdd®kOkmMSddr khdsse dBO ¢!
90 LidBB?dhIsO Mmj tHEJS Y aPeE Otls @ zsdajgzp? o © ¢ Ots
ZOLde) d LjhCO LO tBKOHEZ. Wit®&Sid yOdze d@Pdejey B Y ds
dmfdlsde Odese L j &3’ dhIsO dLdesmd 50, 22%, fwLORO 38,

v OB j ®Q ATOdIUS d MOMisOs dmidlsde Odese L jd&° dh O

HOHEBY O &jooddyucds W4
_ . _
81 Laq e % 40 &OMmk MmEoBE Lidl i ichkbricko ¢ o
E r(cm) 1 4 OS¢ L won | Laqad '8 Csieduss
Ctokf © Mmdlsod - ¢ @zOmd¥ d< oyd
2,000,20 mm| 0,200,05 mm| 0,050,002 mm]| < 0,002 mm
1| 08 5.3 5.5 44,0 45,2 1 ©0" COME0 ¢d
2 | 845 10,9 12,6 36,5 40,0 L & &k O
3 | 4585 2.8 42 35,5 57,5 L &d k" O
4 | 85130 2.3 2.6 36,9 58,2 L &d k" O
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JH o®BHOEE LN ddr CO0LOCkjtedMisdCO L jB> dhls® BHs,
BOE Md 5O dzded o sHded T § BF QG s Joln@ad sdilsdzi dlssslt OF d O
o ZOY dzts s zOY datsfls o j dzk<O) L OB L Oftej B dzMC O d M
L B dhsO. I tojoHQiptHAs'ddzdprs Histits B d dz20 L j d37lsdD'Blg @zdY @) H il

OB 8@ H-EzOL Hizh dzj Ghseddsi Lj & dhlso

E=2

= = = = = =
o [ ©) g ~1 9~ o o) 0] = | 4 N N
= - G e oD o - © | & Q Q
s £ Be|"0o|go| s S S s
= = B S ° L = =
= % —~ T o - - - — S - s
. hoy 3z — 8 RN . a - 0 e = £ = =
_ N = NI N . — — _ - 1Y) —
> S — po]
0-45 2,90 1,32 | 56,48 | 15,04 | 56,78 | 41,74 | 26,11 | 24,10| 105,84 93,78 | 12,06
1 45-85 3,18 1,43 | 5573 | 7,13 | 56,04 | 48,91 | 40,16 37,52 | 68,34 | 52,50 | 15,84
85130 | 3,30 [ 1,42 | 5897 8,56 | 59,38| 50,82 | 36,11 | 33,27 | 105,30( 88,26 | 17,04

1d B dhisy Md COwLOClg@dhAh ez egtctfass o B ot RO 5
g JydwWwdyudz0 ckmisddO M fse]j<0o0mmPtca Bk fipigts H 9
cmbkj kej<jd Mozt & (ls°. Mos 'k Hts 130 cmL32gHES f
cmbkjtco sd3 f)dzsg ke bm b telj, <4j2ds My dlsdo Odesds fdzs* b .

1 o] U0 B Hdasddrdzs ¢ o 5 HAEES Gy jSAaY* O ydifistj dslOg o O dzt
5740% L og. HBC  j f oty ysiEd 6@ jofda@io] sy j s dqhny dls
HEB JaBlt% o) et YdzO  addj wlhfistizlazed yj dzs° dmidlsde Oc
dL dze8ipG% . o0 C 2 d20 ftedMiskzf OydzO o tsHO Bk OF IsgjLodassiid L |
10584mm, HE&S &OSE& fted Mk Oydz0338mm@ O j fHPs 8d5 ) dzts °

¢ dz0dzd L d e Odzd dntzts ~Mjddidh’ jixCdd G Ot ORJ Isted tsMmdztso dzj
Cs" " jJd3 "J drejHjdets dimistcOy do OF j:

Tteg OCyd O L j d&3” dh szt fipls ,dzts ikzis O p Hj odgjy g ds ¢z dz0
B ssHSdE MO MISOC dzj detsdz j dzj € Istets H ts 03,

T MOHteY O COodzyd 2dx) ¢ @ tedz)dO ° (| Calsdrisdg) ISftax
Scheibletiz ,

1 stce Odzm € d Ee? j dzd € d MOHtY O -2 - kdizkdhcaH dth g € A
SimakovO ,

1 MOHteY O ECEY dzts G OL 8IsO ( N) Z1s® tc 'Kj aid odjg h | d3
B st5H ],

I sHdesfp C/ N (MOHELY O e OdzMS 56 k¢ dgndkd(i © d |

T MOHtY O ZOoCsftcdmszf Oydese WsMW stce® d -C Odzd
Reihmlz .

tdLzdzlsOld thdtse dedrn = j BAY L K ffls edtsOdpds MYOB § 3657
pH otljHdtsimIsd k& otHC(, LB dhisy MmMj ydlsOeatsd3 Mo
OdzC Qiztlzp BO MOHWEY O & C OteBtsdzOSOT gz " S J fddd Ov §
(1,05,0% CaCQ) . 1 soteh ddzlM ¢ d MmMdzts® LJB  dhlsO M HJWJdd
Mz Hi<jJ BB Mdzs' & MOH It O 5AEARHMO] < idD HiPzts “ Gz WdmoQ <
4 OHtcY O OLBBISO 90ttdtcO, ftcod d btej<d Mmds" iz
LB dhiskz, HSC Mk Httked d yYdlowB®BHIKH O ¢ Oglyiststd O
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LOHBSoaS? Q00" E<jd3 dzgdoaskz CSOHO "j k fdkO0‘k ftod d
MfOHO E Cd&OMiz HBBtKts MAdZOBHjo jddr COHO " jJ E f
dimy disdip@zsds B30 (@8 &8 200 mg Kj d3? j .

OB | &Q LY. dzls Ols 7 JsdRAEsH Uaim Mot MO O L j & dh O

O}
8
T pH £ pH L CaCQ CtSUsG N\IZd3|Zfr] NIZQIZI]'d; CIN K P
n H0 KCI (%) (%) (%) (%) ( mg Ak ( mg Ak
0-8 7,92 6,78 1,45 2,04 3,52 0,17 12,29 46,20 30,81
8-45 8,34 6,83 1,28 1,15 1,98 0,08 14,56 23,27 14,21
45-85 7,83 6,40 0,44 1,92 3,32 0,11 16,99 30,66 0,00
85-130 8,17 6,86 1,88 0,69 1,19 0,08 8,21 30,02 15,52

510 sHded tejyddd d HtestcOykd: HjWdydlsO otsHJ

l ddztso O lzBa ©HRABH BsHEsdE SOf s SOf, O Cwswdgh<j
Ot jh Cs5¢ BERZOLO Lk dj fsMmtejHdzs® BdzdL ddzd ¢ dzj HC
SHE] ' jdts ‘' j &0 Ghdsskz mMOHEYO O ©OM{sdsy do |
joO0f sl JeOyd  j . I’ Qde) (fidj HHZL j o RS jdz0 o
mm d §kdzs dzOe=BHMNMPo OF j ( F)

| OotsHS OdNPefsots) jdzs 7 JdzsPesOd@rsEls BO @O &ZOY & dz
ZOo SHS O 0F j) bLoCodkf BOblk &Ec dj Wzl ¢ Hasdgdsj. L Odzd o OF
dilstcOy do OF O {lecAfsSjGrCi@ 1fipr b

UOBj &ZOOkBRBd d dstd) LOE(s0O O (mm) ksStd fwej, 202

1 b dzts tiHEC o
[ Ol iz ds ZOo SHS O dzOo t5H ¢ O

(F) (mm) (R) (mm)
7.7.2021. 30 15
14.7.2021. 30 15
21.7.2021. 30 15
1.8.2021. 30 15
8.8.2021. 30 15
15.8.2021. 30 15
1 BtedzO® dzO0o 5+ 180 90
Jtets® L Odzd 6 6
v OB J dzOr Olslz. d3d d dzts tc d3 4 LOdzde O° O ( mm) SsCtsd3 HtekzeJ
dMmMlstcO)y do O O
1 Iz dzts tdHEGC SO
[ Olszds dzZOo tsH ¢ Og dzO9O SH ¢ O
(F) (mm) (R) (mm)

9.7.2022. 30 15
16.7.2022. 30 15
23.7.2022. 30 15
31.7.2022. 30 15
1 Sted30 dzOo s+ 120 60
Jtes’ L Odzd 4 4
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ltco O tSEdzZjHdO ceHddO (2021) dMmksduyd Mmd MO o
fteddgd * o Odzs BH 7. " EdzO HBs 15. QOeacimmlsDO 1istsipREGC
fdzse d 90 mm LO IstejlsdiOdzi jHEStSo Odzetse  dzO9 tSH S
ZOSH® O 0 j “j oth jds bkttt "2dzO (4 LOdkzdes O O)
ZOo BH® 09O O dqLdtshddzO 120 mm, HBES " jJ LO Itjldg
60 mm.

rdwduydls o tseHdidzts(olj dzsL § stsCsd3 dMmistcOydo O © d
dsL j E BRZHE<B" Cdzddd HEBtdj W Jdidj dplzdztddz 1] L tsdDts HOz
) %4 0 ¢
LHd i

Wi Wdydls otHj ( mm) ;

ET.Tj o O slstcOdzmf JtcOYyd Ominkek®bBzac] (o ddetse j dztsL j

PeidWjiSldodagy §OHOaddzy (HIJB fOHOadqdzO Ct5° d MM
sdgdz dMistcOy do O dBO Ctstedh <jdes 90% Hdzj endad-rH PO H O 0

5.11. 1 &Oydatsils L jdi® ghlso

L O dd3j Isted M&d &jlstsH

] dzOy dzsmils isHdg’)  Nijlsizn s Odze @Bs aEBsted " ME Sd3 B StsSH
&ZO Mo ADdAHOWRO Hts 60 cm HBen24 0 §f smon@zsd ho d iBPBOJ "
FLtsteyd ELddi30dzd Mk BRteed OaR,i3d de@C EdgmM & fsc O ke O Y
Isj ndzd ys¢ s 9 0c¢ (St 0 ‘'zi MEzpiste Ols f dgOd h LdasEte ddizL t
Odzz 3 dzd " EBMCJ Skisd dyd). sweod 6§ dMmoOded Gnead@ygd f
11.ftcd € OL Odzis Hifdz] ' jdlo@* jO o dzOy) detsfisd L J B dhIsO GtcOo cC
LB dhdzdr EZLBtOCO BERtecd tsdgn$ jMCOsd Mdsy S .4 dgj @jdEL
zOB stcOlststed * ) .

sdzd S Of Hidj' doOF j o dOy dsflsd Ljd? dh O ctOoddjls
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4 OHEY O oftH] [k ¢§ipjsylf ezgsdf@0omn deonjzdi® W tstcd3lz dzd :

7xQ M O—p 7]

tHd g
JhTLOf o] BqdzMC O S kMisddzO L j &3° dh IsO
MyT 3OMO 9o BH J ;
MsiT 3OMO EL B0 L jdi3? dhIsO

[ jssHO® TDR

I stejH GOadd3isted MSCJ &@ilssHi, E MhdORlssdizisdog dd
g’teO<szO TDR (4 dgdsUA )0 " | tcOH J dzO fteddzydt iz o i
tcj W dzj € Is sTepelDwopin Refléctome)ry His HbkBddzij tSH 30 c¢cm.

tdZdCOTOR .MsdH O §sMlsOs? jdzd E dhstOy do Odasds

10 otjd3j HoOoBEBHJN  Sjicd " EMidADOY djo OFTOR @ambell O { to
Scientifig BEAE 61 o sdzH O W HUpd wsiizdj"did Istseo OF © j dzj € Is te 5 d3¢
¢ d f®tEaOL jiJ dzd ydzj Mmjder stej MM Isjded £ L jdg? dh
qB3O0 " & d MmjdL ey L O fteO<yg§ deL tistg iy f) s OHPLskDY 6L jOf=fds
(F3T3MicroLog) Cts' d ftoj Cts Mi ni 32 MsWilse j O mMockzy
d313dzdlststscfde 16 Odi IO ndzeldzL dsdzlO | 6 of @zlizO stz Ptc P O, sl g jof * |
J Bd C(BdWdektedmMOdz IsOCts HO dzO MeaO®Cdms MOl
Ld B dh 50O.

9
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5.12. FAO AguaCrop WdtsHj dz

10 MdBEdOyd & fteddsno d f skt s FA®AgUaS®Y &L
BSHjd& ojfa@ OkBHIdLZ ‘'Jj (shmjeds Sstedhmsod bk {
SCEOdduUOe O E<d W OO lssE dzis i)l B6 g HSEEPd BsH ] O |
fesHESYyd j €O jddt CbdsktO b ©OLddudlsdd fsiEH
BzHk<dd kffdso &0 fsbkL tsSso Oddds S dzd BOMS g3 § to

I stejH SCdddiOlksmMEdr d&sHj O, Cs" d ftog Mo jcO |
f OHOe ddZOBO dO smdseslkz ¢ da MJj BAOAJUaCropdss W i dizts dzt
GHJ MmJ fwsnizClsd dsdrdiEfq kcpBozaad LEOY OJdaj ) kdzshy
fsHOyYyd, Bdts "jJ HBSBOt LBttt LO ftejHdSyd & ¢0O¢C
dztsL J L O 9o fsHs. v 9 4 <ddzd AqfaSrpp dd H jddi2 ‘dimls& Ok d b
fteiHdSyd jJ ° JHdtse sHE M QLadz@z@zIstlz tedds ¢ IOdzsfiPlslr] f tod
LOMOHJ . ROCB odh jetsHdh L OMOH § COtOCIsjtedhn j§
‘“JHdsectsHdN dRr eottMsO, 08?0k Mj drLejMmdsgy {¢wilsjh
e dzOo dztsdz dzO §tsyj sz Mfjd sdmOHde drjj fpjd "k clizai @S j
LOMO' jded odhj cetHJdO ErR&KiethtsrRQRy dzi ftoj f 5L d2O° j§

lddzso O dtsL 0O Mf;:0Hd>? O OctelytPl COdzdBtcOYyd & FAOQO
Ctedh <jdj Mk fesj yudy shdsktjd] stEuished hi!
94JG6ilkOyd 4§ d WjdzsWOLO oddzseoj -&BR2) ShMiksEFEbPT
94JG6ilkOyd j BHEj' ' Jd "J ¢COt fjilkd ELOMmMlstsf dd HOd
f sy s0¢) SHdthdts BTSSR QO CHpdj B O EHB JIifs | Odnjz
shdstsistej ded ( d3d to ded dzO Is§ tej dzlz) . dlzdzy JWJCIsdoe da
SHte] ' jdgf C Ot tOLEZJECO dqL i3 ' & B jsHs jMiH dijdgQigitc Os |
sj BB j cOkztecsds L O OCIdodwO®®j oJjcjlsOyd j oddesoej
BdB “J WPtktwH B SE dd M ig-RaRixetchlo (B021) Er

&
€
(

] stej H COdHpmaCOpaftsyJ zZO0 L O HtejHdSyd & W jdsto
9jJCipO9ddetse ] dztsL j bk tojWjtcjdalsdesds d f jtedtsH ddBO
MdBzdzOYd " £ ftoddtmMO ctotsy' © O hdseo & {-BORMyJ ydzd -

]l OdzdHOyd © AguacCrop BBHjJEZO LO ftejHdSyd & H
fted dzsmMOO sy tch j dzO " J dzO tshdstslstej dzgdd3 § sH OyYyd &30 L
L® 2015, 2016, 2017, 2018, 2019, 2020, 2021.
B H j dzO z fteJHdSyd"® q’ &zOMmlskzf O O W jdesWOL O 9 d c
Ho OH J MJ tetts@Nd dHtsed " J dd ¢ dzd BZ3OIsMEdds dEtsH §j dzd &3O
Wit dilsdadO ¥ s ¢ yAquaCrdpd dstsazd dgis & d &3 3B H J dzd B3O
mMedsd JWJiSlkdodedr Isj B jtcOkztc® d&OMIskzfOT O ° jHJ
ftesmy ydzay otcj Wbl dziff Bzl J 3 J 6 OlskztcO®O L O BMdssctsH
2022).

1 OtcOd3j sted disHj dzO d EdzOL dzd  sHOyYd
VdzOL dzd fsHOYd ®©BEZrRo9 OO  EZ: Hdzj odzz o tcj H dztsfls

al ., 2012) , Hdzj o dzaj otc] Hdesisd i30S Nl <3O ,dzdzd 8z] af dzid3«
fOHOoddzO E fitedsHbkz dMisttOyde OF O, fsHOLSC] 8 COt
sj B j tcOlskztc®, dOMiskzy O j W dztsW OL O loQftaEgjjls tadts LEil, dz
Cs'"'d My CttedMmls] E &EsHjdkzkz AquacCRoP dJdOoW pdagh @O Qc
dzsL 4 d ¢ ted dds@®ed] azdPlsH2 mkz

43



v 0B J OOBORY sted Mk E“stdfsHgiddzd AquacCrop L O MdBzdzoyd E
lotofrutr Itrrifeur

1 0OLdzO s B jtcOlskztc® L O OCIdateO j 10
Jte0ded ydzO Isj B3Ol EzO ©OMISO ( 30
1 syd sdz0 1§ €€Cdp oo dzts My ls 0,12
f OCMd BOdzdz®O (CBY Wso detsfiyls 65
Uj i jcOlsktcdz® MEdBBO sH OCldadtO O 4
Uj i jtcOlktcdz® MEBO KBOSMHdBZOddz sttt 320
U4 BY J tcOls naslzOf Sqgjdi: © MOLtj 9 ©OF O, " Ots: 1010
Ui jtcOlkztcdzO MO Hts Ltej detsfylsd o dztsH 1610
Ko jlsOf gsuitsdatsh j ¢
Uik jtcOlkztcdzd MO L O WistedddtcO® § 690
1 OfMskzyf O j WJidstsWOL] Yo jlO® O (MmEzdi 320
[ OCMd BOzdzO HEZBJdZO SCtstej detsoatse MdMmlsj o 325
| 209 dz0 BOMO Cm) deso 56 M Misy BO ( 0.45
stiWwdyd’  j dis,) & @aEEORHs | 0,9
l1tetsH 2C Isd o (APJdsk ra ts|H 15
rdibeojded ddenj €y, tHdE® % teddsho d 50
l sHded Mistcj M
1 stcOfmls BdsdBOM
V) toj degs lstsdzj tOdzls dz@ dz0 o tsH dzd Mlstej f
I B0 cteOdzd ydzO otcj HdABfRF G S5LOMISO dzd 0,25
[ 89 O CtcOded ydzO otej H datfdgds) § stcOMis O dzd 0,55
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ltejdzjIsd Mk tj OdzdL s9e Oded 5 MEdeyOdzatsdy o tej d3j dzk
tdLtsdzEzyd 0 mMdhilBPx G SHOBLHDEZO odMmd.dOu lsdy fs® B dpdiag
WslssctecOWd  J BddzO ‘J 1 W Olszddg OK f° @ sk d iy j 2 dzindizd
Mils fsHOBOCO BH fjls M jSCtcOdzdzdr $COdzZOdzZO: f dzOo
gdzW cOytco j des OBl @OIs AL tcd dzd C sd3 Mded BOT © Ctstedh < j dz0O
Of dzd ¢ Drgrgg Harmony. © f silstej B j tsH foj Mded @O TogdasatdBE ¢ 5 4 dzO
LO MddBOT ] ttloR@tsL OO0, 1t dzOfOo® | WnktsectOWd"
d Mmdzd 3O Omlesd dOS &ZQOHOC | d BBKLGOHO dzdisdmy j ¢ IstcOdzdz
BJ MY dzOIs dzts QGIf) Bukeries Ajrd3.06

OB j &DOBOR] st foshisstedy ©jLsdzyd j GzdsdmngjSlsttod

gjomdtzsc 1OLde MfjCbto te,lj Fggjzllzsﬁéfg lHulzmequzéS( MHd;lz%%zdédZ(?
1 1 &Oo q 0,4650,485 0,475
2 1 dzj ded 0,5500,570 0,560
3 ftee j dad 2,3 0,6630,673 0,668
4 Jtodduds ytkojd 0,7120,722 0,717
5  1ddMets ddf 50Oy 0,8200,860 0,840

10 sfidsok § cHOKORO d B S dz@dF fj@s ey Jid® :
1. NDVI ddzH § S

NDVI (Normalized Difference Vegetation Injeff tc j HMMIs©98?> © ddzH j ¢ ¢
ftesyjdzz MOHEY O O SdsttsWdkzO, BItEOMj, otHMsE
hdetsC s q’tec[d3ciqlz‘cj Iz HO? ddzmMSts® HibjSyd d LO {0
et al ., 2019) . | W dadihtdgd 'z SO HE[HES ) o tdeQ LH ddzfsSh |
s OdzOMmdzed ~lz Hdzdzcﬁfqmisd3 c{dz tcOyteo jdesd3 ( NI R) d vytes j dats
LBJdtcO:

) 22 %$
- $6) 522 %s PO

2. GNDVI ddzH j S fn
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LO yd?” HO bkbkettHd WbksmMddlsj smMSE OCIsdodzsmis B d? ¢
dzdmMskz d kMo O O] eoetH] BGH MistcOdzjGreend,’ S 9 dH [ ¢ ®DJ
M jSktcO® d tSHt] ' 2" j] Operdjdej20i<tsdy " j Hd2Oyd dzsd3 (

) 2' OAAT

865 5AART

3. OSAVI ddgnj Sy

Jfd®dL 50 0ded ddzeig CM) o] cjlsOQptimiged Foib PdpBteds ' j dz
Vegetation Index OSAV) ftc] HﬁjlsOs)?O gqdzH j €M dzO3d C J dz fteO<
cOL dzd ydlsse EdqyoO 0 L jdiB? dhdzy ftsL OHJdz] . 1 sfmj B d
Hy dzd s ydets tOLod jdzdds Bd? dedds § sCtedo Oyj ds, COfs
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fted Sl jddn HesH QlsdSC@JWdyd "  jdals (slsjdeyd’” Odzdzaj
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5.16. d4lOldmMlsdyué¢©®© BBKOHO fBHOISOCO

ditcj BO MjlsO fsHOBOSO d HjMCtedifIlsdeo dzO MisOls
W J e SAS Ifs@e jnis. GBoftvare License 9.3, 2012 1 jIsj tcdzd dzOyd ° C
¢ O (1 ddBO LOdZdeo O ©O) d&O dmidlsde Odzy MB(
H 0O Ek tCGedemkline@lnMdde)d §tosyj HEzte] dzOo j HJ dzsE Mt
O0¢d ©H HtsBd "’ jodzdE B tefOsSIAL Ofis j Cstedh<jSjds HjMES
COLOIj?] dO cectHdh® jdd ddetskz (2021. d 2022. ¢
Ctstc® ddotsO LOZzdoa O O (Isted Istej Isdz0dz0) 0 f s
jd&3d MSdr tMmtse d ded dosd difgio jBJARHIS dFf LOAZOdZzd L J 9 Oted
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kOkdfmisdusSd BjkssHd LO SBLOHE §sHOKOSO € dddC

O OdOddLE kL HOdsmMisd SCtttdh<j® 0O &BSHJ EZO L
gqdzO W j dzesW OL O, fYtsydlso0¢ d LCjtadgy d helgi@s, i IsfCaygte jis, ©
stedh <jdzd fMdzjHj<d MsObdMmisdusd §OttOR) Isted:
S
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R

0@ OFOF

siWdyd  jdbs wWY)sjtedddoyd j (
JssH CoOHKOLdsE ¢ RMMFELEO MtejHddzj ctojh Cj (
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Diwed “j Sui¥dyd Yo difsj edde@yuds @ it f

lHd Mmi:

Sqd Mind Bz dzd e Odzj, BHdsMdGs MsOsdMsdusi otj Hds
SgMI f tetsfd ydad otjHdsMisd MdBzdzdteOdzd~ d dL B te]

Refnd Stj<j BH 0 Wt 1, fted uJ Bz otejH dOnsd ] s d
mMi otjHdtsMIsd o©j<j H 0,5 MBOLKLO & ftedno Ol? d
(Moriasi et al, 2007).

2) f JlssH C9OHEOIsdsE ¢ tstRpatz@earmiqyarededay RMSE j M4  (

B3 -
2-3% —— pXx

NiBtes BMEOsLOS 0.

miHdRMWpE&J dMisO L O 56j 1§ $isuzpdazdly BsHj O M
RMSHEsjyd CORMSBHR] sy dstkOdkdLtsoOlsd SCstedh<j?d .
dL &) t6j dzgd R(MY 5H Ols OC O

3) RdzH j S ) MzOGE P L €O YL dz@ | ff ot fH ZAQPRJ G t5° O

B

AP Bs S S S

[18]

Rd&zH j € MdzOEOc O j widMmdd 00ROt d ¢ jcto
otjHdEMIs BddyO ‘jHdddyd, bkt &sHjd& B&?j fMddkdd
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6. trYvJjvewsgruver MO
6.1. AjdsdkshSO BhHEOkEOs O

GJlOyd - J o ddztso § dztsL g fmt
YROEE {5 dgDdzidsisizts o tfzj tefigttss:? O

O, VYo JJAFQ<,j d2sOKQC 0 tofij @BJte ]
kO OO0 d LOatO pfUdrPiuusi @ .Mj dLoth qdzO sy d
L j E BEZHE<d® ¢ ddkO0kmSdd kidse dfEoyikls @ O aoS js
CstedMisj <d YBHOLSE] © i &Y MPbeYdoodd HRRG] dbj

AJ des iz BOIStc O O 9§
shsesHdh ¢ j &3 2 WAAS)H. Iz
ftesdzj dz0 @ tojtsOEIgz ¢ Ou

fslstejBdzj L O talFOmilsdzif O j{ tpts®© j dzgd HOEZBd dzOMmisky
dmf dlsdes@ki] MO tHBBEHOEGE g JWJjSlsdeoddn Isj
Mo OCk W, dtsWOoLEZ ItsCoikftlhdOc Su@e fided 2ZHG tc sH O
vOBj @PpOBERd d Mgy JjWJiSClsdodedr Isj B jtcOktc® dzOMiIskzy (
f4JtedsH 0222015

1 syjls : c : st
{tSHq’SJGJISG A9 jlsO° . ZO0tO¢ 1 jteB O 0jcjkoyd"

BBCH BBCH BBCH BBCH BBCH

CSH CtsH GDD CsH GDD CBH GDD CSH GDD

01-03 61-69 81 89 99
2015 14. 0 23. 301,7 20. 10147 2 4. © 15579 5. dzts 9 , 2047,7
2016 2. of 22. 275,77 18. 9986 2 1. O 14445 10. s ¢ 1885,0
2017 25. @z 25. 2906 15. 996,2 18. O 15357 19. dzts ¢ 2086,5
2018 14. 30t 1 1. 3036 24. 8256 10. O 14532 20. dzts ¢ 2286,0
2019 9. RZC 27. 320,0 1 3. 9820 29. O 17292 2 7. dzts ¢ 2360,6
2020 9. of 18. 286,2 15. 9236 27. O 1558,7 13. dzts ¢ 2115,7
2021 1. of 2. ‘2706 2 3. 10119 2 3. ©O: 15180 11 . dzts & 1933,7
2022 26. a3z 2 3. 516,2 1 0. 13266 1 8. ©O: 2089,8 2 4. dzts 8 2890,5
lesfp 28. o 22. 3206 13. 10099 21. O: 16108 12. datsse 22007

1 8YjsOC ojc¢jkayd O lodiodete G j M j®HBOYO u( BBIGHS sl

fjtedtsHE, 2019 )@ deddztdugHEydsdols Oydsdase f jtedsH O
“d dz0° COMmded * J LOftsydls 14. OfteddzO 2015. G BBHJd dz
yojlkso O Bddts =646 ®jcj dgs £( RBAM. csHdded *j ksyjd
1 Odgsdzd ©. v OSB' j, 90O eHddO M dqLHaO O d B ¢
Z Ot O¢ jodHjdZsdtcOdz CSOHO Ctjdsgj L©jSj (BBCH ¢

J
BtsBdyd ljtsﬂs;g’lz(dﬁsBCll—tsJ89) liejlkOyd 0 " j dzO° CtteO<
H OdzO. 10 HEY] IbttO O] ©j6jlOyd " J My fGtedd <k’
HOdzO, tcj H 3. 1 s d30ls tc O -2022)] Iz fridss@idgtHodRy O dathtsts djeds ¢ % B O .
C IS tets Meoj WOL] tOLeat O oddetsej detsL j f syJ dzj
ftcolz Mdad@Y HYtocjHMmMIlsOo? jdaf Mk WjidsWoOLi shHhBEslst] dz
¢ tsH d dgjindzd@0ddz@ sH M d BdBsdzsh € ydedzefn tcOLoad<O o
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2017. cetHd&O MO 62 d 61 HOdMMSH, tjH®R. ' jhist
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HORZO. [Bj BEdzjHd] ctHdd d&O & ftodsddy 208l d flsj
d 145 HO®RO LO 2022. CEBHJdk.
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1t rRJyT B BT ua;lsO*‘GEEEnSH © His CtcO HES SO’

9jGjlsOy« h HtS BJ tc : : . .
Yo jlsOf | OS¢ O 9JGJjls0On 9JGJjlsOyc
Imasiste] 83,7 172.8 1025 39.0 4382

(20152022)

stsCtsd3 sdtsiste detsBZ0 A2 )te,d SEOEZ f 2D 1Ho QY tsb tf Getizd) § o wz€
dqLdsmMddaz0 "J 438,2 mm, ftod Y Bz k' }JdaBSUHDSQ ISHOS I
HS h Ottt O (A7Xx9& mii)j.dsWoLd fsksteiBd LO oaBHBA
Gtatsi S GOdy OO tedzO ° d dzls jlda IFfeopdis@j] L dzOlsdzs j wzB j OHBBH € B (
94 GilOwydn)y "3IFs E2COLE"j] dO Mmisjtfjdts MdzO® § 4 W

ltejHdesMmMisd ftetsmi ydad J o O slstcOdzmMf JtcOyd " J o d detss
stc O tFddf @S OL Ostf)B jiifled 22 Ho sEtsH M ¢ jJ d3 ff J tdsoiegHslaiz O dalzd
MO fkdzddz dzOo tsH® Qo OF j d3d (4P, 7 mintcotsdfirtptupdfRz Oz tda ) Is ty @ dzlz
tcJ HZGC 5o Oded d3 dzZR)ABEKEM @D 0 ] et QzOzES O] s BOdzE B jI) dzO9
3684mm.v J Misdte O | L d&2OYyO"  desfmisd tOL dzd € HEIIOE Qlslts” d |
MsOlsdmMisduyusd L dzOyo" dz0 oL d&zd ¢ O ( daL ) , HSS M
tcOLdzdCk ' & £ Ystej' j* k2 MO S Istcj s B3Odzets 3.

vOBj O WY SOl tjdBO dOotsH® O OO0 d&O fwtshmj ydkk j o Of
HotsGEBHdN®C je dMmistcOy do O O

JedzjHdzj ¢

vte] Is 30 i e l esfmy ¢
F 418,4 521,1 469,7 a
R 392,1 479,1 435,6 a
S 323,9 412,8 368,4b
] tesfyj ¢ 378,1 471,0 424.,6

v MisdteO® j (etsMmj udedrn o tf joufdgy ffdsds I dgie®@c s§ hd©OdzO
p<0,05, p0 , 01) : i cEj dsj ffsls Ol s YS 5¢ L ZOYy® 0 (dat) (p>0, ,
L 200 O0dz EsdyO' (p<0,05), ** odmtsSts MsOdmMsdusSd L &zOyo’

l toj H detf fitpldsdn j ruwlzg d detso j  dzst j bk toOL dzdudilsddz W
ZOo SHS O9 OF O  IsCdigjidls st GstOdB L Bzd CR g d.C 2 tdd ¢ OL
stcjdzH j o Of slsteOdzmtf JteOyd j oddetsej dztsL j dzO Is
(2021-2022)

U OB J 2Dt P H dzts fifflsis] W judzetsW OL O30 o ddzse ] dzsL ] ISBCtSd3 HO SG SFH

J1Jrrudrrur

AL dAdDY O/ vt ruf 0 2021 2022
F R S F R S
FEJsH fsyjls¢0O ojcjlsC 1415 1415 141,5 122,5 122,5 122,1
FEJsSH Yo jlsO O HBs h Ot 1299 120,7 90,2 189,6 186,3 189,7
FEJsH hOt¢O Hts BjteBj 806 73,2 53,4 133,6 106,6 57,9
FEEsH BjttBj HEts SO ( 66,3 56,7 38,8 75,3 63,7 43,1
FEJsH fByYyjl¢O Hs CtC 4184 392,1 323,9 521,1 479,1 412,8
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rsed jdd tjLEzdzlsOd fsSOLE E * Ofdz ©OL dd$j

dz09 S H ¢ .Qae@® MG YdzO o dojdHdditomjls doda z20js® jGdz 2022. GEtH(
Moddz IstejlsBOded BO, hlssmkEC @] k] j o tdzpPdjls 5l dzdsH jlzts fif Iz

(9O slstcOdzMf JtcOyYyd © oddesoj ddsL | =BH&EI]ISS OL @2
9j <0 bk da®H diticplzy o dgBUR GBI delOL | SH foyjkco o
otcj Hdasdsd{dzs o jz dIBILdiO U dzj Mk dz0 Mo dd3 Istej Is 3O ded B3O
GHddzj. 1 OLddS) dOMSO & Efdzj HH of o shjefiaj) Hog@sehtsH ¢ C
o ddetso jz diguej tsHlz tSH Yo jlsO O HBs h Ol O dzO Istcj IsdizO
mm dz0 ItejlsBOdzz t6j HEZS 59 Odasrad da2® Slsitt Ols @O Rz (ER) L * «
(S) " ImYIP,'9 fjedsH " jMmisi dO" Tugisd Qd&d @f°’ P9 d
tolzCOdsod otHddd3 tjyddsds $OCs Bd Mj Gomisdedd §1
ltesfj YdzO rpusjdiddsemls dzsL j] k teotdy ff jedtsHizte ] § dsBls 45
2021. jEesffjzyds) Ho tsctsHde djdztsootg Hadsafjlsdz § jtedsHEZ ¢
ddetsfj rmnd898mmd 5®M7G, R d S IsteHs%BOMEsz, § jotg ditsiz SH
CtcO@" O 9§ GjlsOydmm 60Rdend d4@EsME,07TR , J S Istej sdBOdz, 6,

ETcBuHoBe 103€¢ HA pasjmmanTuM TpeTMannMa (2021. roxmaa)
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B I Tagasime (1mim) @ [y1o0 Hag o aBambe (30 mm) @ PenyxoBaHo HapoAmaBame (15 mm)
——ETceBunoBe n03e Ha F TpeTMaHy ——ETcBuHoBe 103¢ Ha R TpeTMaHy ——ETcBuHOBE N0O3€ Ha S TPeTMaHy

ETcBuHoBe j103€¢ HA pa3JIYNTHM TpeTMaHnMa (2022. roxmaa)
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mmTagaprme (Inm) @ [y1o Has o aBambe (30 mm) I PenykoBaHo HapoAmbaBame (15 mm)
—ETcBuHOoBe n03¢ Ha F TpeTManHy =——ETcpumoBe nm03e Ha R TpeT™Many =——ETcBHHOBe 03¢ Ha S TPeTMaHy
L% Lo sttOdmf JeOyd O sddse] EZBOL2FGHOE GG
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[ OC Mmd i3Odzdzj H dzj P @Al d datde] i daiftfpleidfs © 6 dajz@ dzBE, Rt
Istcj IsdzOdzlz B thdzl H OiE MM 8 Ofz BmmBL H Oz H s d3. l etsmj ydzO
JoOf clstcOdzMf JteOYyd " © oddetseo j dztsL j mdzDH EXEmRL  O& s tc
d InmiHQEdztc] H 503

usCBd3 Hickzej ts5¢ dzjdPdejndDUARPA Yz) ¢ Ste g degleis s dzO F,
j ML B EE@MMLE H @dz Shnd H Pdztej HisdB. 1 totsfp g de@ o § dzjizes d
R d S Istcj sny@ldazO@mitdsi@dz@hnid-ju C&lg Gsdgs j L C

B d
©Zo F,
27,3%, 23,8% d 29, 4 %se q dae Olf giSH desflz dzO0 202 1.

6.2.1. 1wjHndSyd J J9kaliksifaih] d tddsy bfh dsou G0
C&ed BOME g2 1 etsd3j dzO

ltej H dz T lOd s tc O gzl dplsaEferifis o j[ whs® j6®L &z ydlsj W j dzst
pjcilOoyda®msE wiffivndsdsd d std §jtcdoOsQmkRE-< d

UOB j2&A o] HdzsTiEE ¥ 4 dzsl OL @@ j o drdztmj i j 2pIBls(dztdsdy o( 1§9,9t8d &
BEHE< daliplsiylS © B & H R2<0dd0M) s (R0 j2H1 @@ 09 j YO C(@We)b j SO (208

EEJsH ;
; Z EJsH . FEJsH BJ EEJsH Gy
Vet rRy>T UBHJBQ uaJBOQGEEJBH @ Hts GO HS SO

9jGjlsOy« h HtS B J tc : : . .
Yo j kO | Ottt O 9JGjlsOL 9JGjlsOy

tdwite]d
(19982017) 108,7 2116 123,5 35,9 480,7

kzdmM¢ O BE
(2021-2040)
#tcj HJdzO
(2041-2060)
sttO@" 9
(2081-2100)

106,1 202,4 120,4 58,6 478,5
101,4 201,0 120,2 73,9 498,0

103,6 191,3 112,8 128,1 539,2

1t Jurs 105,0 201,6 1192 74,1 499,1

ibO? des fteO<j ] JoOftsltcOdhmi JcOyd j bsCtsd Mm:
Ofmdets EZftcOo? O] oHAddd tjMtehddO Ek o ddascts
sz s s wsrodednlsd j Wabydls E t©OL dzfpg§ bsd3dz sW @) O gz @
WoLO, fYtfkzlks MOLLj s O O, dzJHtsfr]lsOlsOQ OtSH | BE
Iz Hiczeddg W,jdetsWW OLOBO s O° EklsdyO ‘tc Odgtsw je j BEd lda
j tOo O § tls@‘Bdi dz@® tottsHBAd o ddztso § dztsL J 2 foe
EftcOo® O] dROoH Qa0 jd3 d f§smisdL OF j
LotsHC (.

<t T T s PO
S8 F G =
o % W‘“n

o

r

&
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(O]
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H ) ls @ €078 jj 28RRO "teoj dL MzjdzlseOug jioH dpt fisldsds  fie «
Jj tod dzlsdzisd3-2q11)hsq’lsublzts(r]ltgﬁz® sfMmils Odzj
WHO ] & l]’q’ls ol otej 3 dzgmM G d ddzlsj tco Odz sH W
ts fiddidls o(Gloydzj dizj tc j W JtGJleSdZISd3 fijtedsHEMBO1Q0847m
2 Mmtcj H 20 0oQ {CtGs to AR 1d tetOny dy D) 1€ @B GHotf tshc j +
j dzls dzts @11, g d sae®@° o d M | sate § kfzpmdtsH d GO B kZHEZ<d
BzHE<dzsMmils d nmimgj LDAdEO 09 jnfn) e HASAR , 44 ©OL

, O 9 j < JH B jizdapidn Istf ] W jute j delsdzts 3 § jtedtsHEZ
HddO E‘alzelzdiﬁqﬁz@fr]ksbe z < dats fipiste joH diFdmjlsddzezH20,4ngnt ©

, 26 HISd3. 1 O dzfHO BojtdgiBHjdztHHdS SO ° O 9QX Q@ SN
J toj dzls dzts din dzQ toafsjee @ClAc @ siSds -3 £@O0 )Y 2H®1128, 1 m
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~ uh

kO b By dzsmlkz dz0 toj.W j ot wipjdagdzeq o e jsfHezs ks C ¢
O 9]¢ pEOmd O Mgy daffind d 4 Pdz@ dap jtof G ztHBARL ts H
GO jd& 9jC0O, Nkt ‘j LBUIZJ6DOULy ¢lcj H s
BbHbmmizsfhisd (478, 5

Jded tiL EZdzsOls dz Ctig® 5 & @f It jo105 dfifse@IErd2050 al.
) St d Mz IgEWMyd told 35 -Ea8 @@ X 2/ B yOa @dzp St ts et
Ju j a3y e jOMatisvitsferal. cv. Tempranillgz o d dzsetcOHEZ Bk Yy j dzlstc O
dIsd) . wiLbdNCO Jo Ot diasdid@pdz QR 00B8dBdats
ME320D0&%mmif B50®09. ctsHddd. vkzdf 08t 8 des fif da
Hdtej Clsdzts ff ts Goffulptsh &ipQs O ottty  dzd  d L OL &5 O&tsdEj § O
O fiflaritzetal. 019) MjL sdMC O joOf sktcQdanf d tz®fgd &zO 6
Hfif L'sjdeC O e W j te] dals dzQ w) b LOdptislipdedazmf BB ¢ d C
Lyl g Lis@mSg k¢ ©OLeaBs O oddtsey dtsLy d 6
Odz stsCtsd3 96 lsOyd i 41 @ dfzOyf0C o & fkeOIsHERqiAi3!
sdpEpisda@]) MO olllpumsnis@dgOl sH 2§ ° | OB  6zp 1] G
ts dzfls O dzlg date tstntsaf } €@ FJ o te§ mindksH@EdP Ctsielz HOL tcj 8 OF O
jdzj N4 dz Cj € & dzfirHstOmgiEsdOdiz <O Hedtcn m ldzs Gfaaplantet al. 3

Mz syl ¢ @z cOHdBO d20 t©OL dzd ydlilsdd3 dzC
zlsOlsd fs¢COLkz"E HO " jJ dzOedB Isjtej dzO ddBOB L
o Jted ud Bz M GBjj<dij NeojtegiH deisth IsYdO H qudzO 3O d L dzts
Mdflsj &3B 6O, ftosmd ydzO Jj 9 Off mrisrslOiE: dJitcOtg@ o OJ daf
CtcOmMmML HA@z20 JdetsctcOHE f 5L dydsdzed tc OnlpeidzH A o7 tot
CtcOHEZ St dZzskdpez 6@ | | zd RIODPOH EME LEBAG 1
G)>|q’aG2GDOZ()19|9°9dZJ Mtelsj] oddese | dztsL ] EfMmlsOdats:
slstcOdzmt JteOyd z o 4d ¢J @ YPSumns 876, Tmimtefd HOR2 78 bd
© 1999, 2000, 200Car ud 02 0elt2.alc tsH(d2dp2, 3 )te jfplts
jeddj ds0 ko odasnidHEODRY S5 Hdeky GIRWTO i b
mm, LO 2018. ¢ j2AWdAs.OlsdtsH-f e,z tejtH @=d . (200 ¢
zOH 2 M Or wHay BHdjiBdddgzOs 0 5ds dMistcOy o O 2, C° §
8bm 2L O 2022. GEtHddEz, hiksts ESOLE' | dO Mmddyds
dzd Bdd&zOdzl E twWOL ddydlsddz 9 JdsctcOHOLMSEdd tcj ¢ d

hogat et al. (2024) Mk o tc) didfi I todstiyty dizizdzlfis
ZmO dzO0 48 ds€OEd Bicd  lzs@ig®BWM2Z] ) M L & fzd € &
lstGOdch Q). lttsmi ydz0 ¢ tsdzdnd 2@ tCEHOdd d@denol tcj

Jj LO ¢t 300 mm gdssp 5 IstciOdes D Is@®O totg j Uz lziak
s JBSd3 L O dzOo tsH ¢ Og &% jo@ H @AB MJsdpd As sC-HMROMRH @ .ts dap 2
0202 1. c¢tHddzj Bmmzj0l10@EM dL 0A®E ,29 mmj, L Haflsi@dslgf fkz
dmMtsCz o9 Otcd OB d dzdztdfglss B 7 &0 fiptistsidgis @ BRsalzd 1 dzts fiyls RO,
MiL @RS P o Otcd tc GdBONMEZD D2 dzd ydlsddz dzs¢C Oyd 0RO d
fllseo Otedz® IsteOdzmf JieOyd © (T) d dmfOwLOeO®F j ( E) h
tcjHE® ss fsCOLk ] fsbtcjBlz LO E68OdEH, PR j G
dzj s » HfHodfEzOG sHdIsd EftcOe? OF j otsHtsdE d f dzOdzetso j
o 0Oted Oyd O E Codif sdzgj dzZlsOBO o tsHdese B ZzZOdzlm©O d W j
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631 JdzZOBdEC O tOMIsO d wOLeats" © Bd? dese ftsCtcdo Oyo

OL ot Bd® detse
d Bd? &4, W
PREEOBFE O KO
wHa(& ¢ tsHJdO.

o 5 ¢ to d oo HCafjpdiimsigs BEdL\ljts drtsd §
fn d € Ofiy detisfiplén d diztf 5 s 5 §z5 JOC ®WB.W S L
L pf@&ss kBN mMskls] ) OdsdkdO L

H

NO G —

tc
tc
s

7 =

d
COo
s

2021. roqnHa

~-F tpetMan
~-R TpeT™MaH

- S TpeTMaH

ITopact 6ibHOT mokpuBayua (%)

~-F TpeTMaH
~-R TpeTMaH
-5 TpeTMaH

ITopacr SiubHOT nokpuBaua (%)

| cOWVECddOBd SO wOMIsO Bd? dese f s5Ctedo OYO oddetse j dzts
6OL dzd g l5dfdd BO dzOo sHS Oo OF O

9 BGdzj,kzzj MOy sSUd B2 L) 9 j ¢ jlsOyd s dzt
20 ftCtedo jdtsfils j dLdetsimdzOR1E, 4 %,
dzdzj otej HdzsMisd (s ydej f K jedfteyy @atsdls
BB “EdzO) d dLdtsfmj 61, 9% dz0 F Iste
5o 0O WjidsWOLO, f(tojfiso HjfasEonld
ddzls j dzL o Odz f stcOfMls BdtsBBOM] * jto
sOlsdo dzse t©OMISO dzZO MOL K] o OF j Gt
odetsmls WislstsmddalsjLj Mmj Gtshmlsjfj dat
ddz0 d Htkzeda “jHdS jS O 1zOCeswB dy
fsCtedo jdesmls ' J BddzO 41, 2%, 4
RO ftsCtede jdsfisd dLdi3j' & ©OL ddyudlsd
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1sCtedo j desils Bd? dgse §s5Stedo OYO bsCsd 2022. ¢
ZOC ks oMl Moj WG MOds&Of Byl ©BBSs jejlsoyd: Jj,

qL dzsmds9®, 1B3, 2% d 12, 9% L O IstfjGHOEHO 0 H
fsCtedo jdesfls dz0 F IstejlsdsOdzlz L desfddz®@ “ j 73, 4%,

"QoddkO fj bk WjdsWOoLd hOgSO. 10Csd BjWB,, §iot
52,3% L@ REHlsE®)ssty] ydapjdEEses d? s §sSedo OyYo
2O IstcjFs @Qdds g d&zO 56, 2%, dzO IstejSS4g@dzz R 55, 5% (

10 shdseslkz fttjHMmisOs? jdse, odHj M WOLEdJS] [k
1 0dd3j , dz2O sy s ol o pas s d dedtiastinis gy dzj0 RO . ctHJ
11,8% d 11,8% oj<j R HrHlshE2 20 dtey ddgPdzj to Fu tsd3.
BOSC Md ZOHegdes s tcz 2022. EesHddzd E BHdshEz dzO 202
LORH,S Ibdhkpd, GjHSE. 10 o9j<j tOLddJ¢] dLdB]' & Ist
(W J dzsW QPO h Ote

(Wd SIsd tojddBBO dzOodpjuds@®ds O ‘M tedz® T ©UAROZABH f dz§ s 3
fted COL OlsifB jillzd R B G322 . jlwtswifjded " j o toj H dasdatisfigflsxffstsC to
Mftcseo jH] dzgs@ dOotsH® O8O O Ek Hej ojcjlsOydesdsg MmJ
dBOzO HBots? deilsHY sadzPyd e o d ZOztcs @iy dz® S @FEepEEME
2022. cHGHB NptsBdILOLO 14,5% odhj bk (HBdgSRl di
2021. EEnddgg. dzOotsH® O O O dzd Mk MmilsOlsd fmixfedz® idls L dzC
Odzd MJ EtyOe O dejdzs iy ° dids'co jf B dfffmMPa@HONjj 20 bk Istej
fdztse dzOoBHS 090 0O (F) d ©dO dL detsiipd 5468 29% 21s 5 &1
hlsts “jJ LO Ipsethde jezspmisef Bd? detse ff RS tfd aa @y @ , PPaztde
fsCtedo j desmisd S d@RER@Ee ] . ZO@sHdd], © LO 1, 3% ¢
sH S btejls®zBOdO k2 2022. cEtHddz].

5 OB j&PY 2C O tojydBO U065 [y tEHERS Pl BfPolzs ¢ f &Y dabo QyasL
1 Odetsdzd © IssCsd3 HoasEtsHMC je dMmlstcOy doe OF O
: {edzj Hdzj ¢ .
vt Is 3O e e l tesfj €
F 48,9 56,2 52,6
R 48,3 55,5 51,9
S 47,5 54,4 51,0
1 tetsfyj ¢ 48,3 55,3 51,8
vifMisdteo® j ftetsMmi ydedn o tf joufdgy fifdsdl I dgie@@ic 5§ kOO
p<0,05;p< 0, 01) :i dff BB M Ol dMisdusS ¢ L dZOYO 0 (dr) (p>0,05), *
LdZOYyoO 0dz klsdyoO st M )y,s d* L dojos ez ZIsd yo - (p

[ s mMdzdydedr L OHELRapeme® wmth dd 2024) ¢ gL thden &dyl
Ss¢ YOmMsO BdtsdkdOMy oddtsej dtsLj Bt Mduu®dz
ftse j <O'dgj tifisCdtc dzO Y tsyjlsSk MjLtsdgi HBMIsdyJ Mot
70%) hlss “jJ E mMC dzOuwnkzed BO . tcj2BDEIPSEBO d dzOo tsH
9JGiJlOydsdtse tOMISO oddetsej dzsL j HOpEzUmes&t@L j ¢
(2012) fnkz kol YEaftHldteSd ¢ j ¢ MY J ts2D@Q) ik @H s(BA[0 Q Mzj dzd
otcj Hdgsynds d2 00 8. ctsHddzd Bddzj [ Hdojelgsthisdats ‘2 olsjta d cfr
dLOLoOdetsdy COMded d3 RBcOL seslz [ MG 2 Gz 7 o tc § vzl ldd of
2008. mhz52a89®d,ddh Ists " j Bk MOc dzOfijdatsfglisd fif @)istis Oy i dr
ltesmy ydz© BOSHd BOZzAZzO otcj HdetsMIis §sCtcde jdetsMmisd B
L dzsd zO h @S  J2, 8% s jdaj otejHdesMmisd &EOC M
sosd3 dmilstci 8o OF & (
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R Mistc Oy de Axevedcet al. (2008)Flexaset al. 010) Bellvert et al. 2021), Droriet

al . ( 2a@2Arreddndeet al. (2023 § ¢ OL OdzO H{Q@ROdzQ adEOHIPO SORELZY |
Misd ¢ j dpjditdsifided o  .dztsw QS HEASyair dfs d (C20 InPe | iet fLe®@®EC ? 2y
St sd30dzd dzOo tsH® O O © dqd&3Odzd J W J CIsis QB t®dajL digze I
(Vitis vinifera L. cv. Cabernet Sauvigndn Trigo-Cérdobaet al. @015), Munitz et al. (2018)
Wenter et al. (2018)f OhanalLevi et al. (2024)mMiEzzeo dH j dzd L dzOYyO  Odz EZIsdyO*
9] GilsOlsdoded ¢ stpgBfglictso dztcddp *» @ | § wHOW dsdats iPpp OB g "d3j d3
dZzdmsseo © d HigstEh ¢ g j df jelOAsd sdfy JIsd sffddisy HEB Ot
HsMisky dztsisd o tsHJ .

RMIstc Oy fled@aho&tal.( 2015) EZCOLE' k& H O rcddg) dd®) HnlsIctOd
HS Qo OO0 Bk Hdshiz dO tiyxdd f§kzdtsec dOosBHS O
dh bl HtsotsHd HEs tc0OLCdadioydiEs®as ctf Hg@ s dgdtc do df jdztsd
BO twjHEZCES Odzts @ dzOo 5HC O MjdsMES d YO dygd® i3HdgC
sh¢bk otH] oddztsej dztsL §

Y

Lepej et al. (2024) fk dflst Odoifasdizd bljls)y Ot
d dzts o j (VitdzwinifgraL. cv. H8 r s N &v 10T OtemMSs° IssCtsd3 9 j-¢j Is0O1
jlsfj i3B Ot6) 2 012620 < jedE dfyizj .:ls torfj Us tdpGaOHEo0 s OF O,  SHL .
soth qdzMS s dzO0o BH® Oo OF t§ | ) lsisE dsds Cdad o5 f tesf) ECLOHls G
oL@m@omsH¢an¢; L ZOYO' des bklsduj -de@Ha j dgizs O s
sHC Q0] COf §<dOfHAIBPpEBHYG Gitsd f§sothddzgj ¢
| Is 3O dzts d3 BEIS@ C D0 O° O NS fls | jj izdyessdoh |
te
2,
s
J

0, 93 0,94 L O fYBHL j Bdts dzOossH® O OF |, dz(
H¢OaO‘? tcjHBd. Jod tjLbEdsOkd ESCOLE® E d2O
ISthds e @ISO d ftesHizCIsdo dtsmisd o ddztse j dzsL § .

B J L
O).ReZOY Of) sCtdojdsmisd Bds *j Medyudd b e
d
o,

og_op,(ﬁg_r—gs-m
=0T T OO0
G).(DLOUTQ—(DCR;:;

6.4. r14Wdydls oBHJ

ltsfnd3®lstGO¢J douysHidEs gz Hfj & ° | H d dzGngslgcfipls sW Jlsdistisa Oylod:

JejlOoydsdtse ff jtedtsHO, tH MEzhlsddmitse " j L dOyo"
JdzsctePPd BPydilsj o fgetlzesy OdzpL § L ORI jo 0O & ttOL dzdydls
tcd 3@, o j W OL | BHEUASPOOdEBL O JBO dLtOL dlslkz § sl
tckeddz WOLOXRO, fsfkzls WJjdsWoOL] yeojlkof o, B k2
o0dzdlsjls d HthEgeisFilEdyyO@) fodsHY j desW OL OZOL & d dzts
sfdislstcj dzd 2 0c2s)H HL2PBOB QHzyf Bz k&

v OB J 2D R H dzis(yris]) 16 5 W dets WL @d@sdsdedeas s §-20B2 sz (201

N IT O 0O

ElhnsH f sy : . .
1 rtRI{r ejcjloy PnSH uYoj BEnsH " OB Elash Bj© ElasH T6y]

Yo jlsos Hts h Ote BJteB] CttO O o) CttO® O 9]
{Mislste]
(20152022) 3.4 81,6 46,7 -38,1 93,5
ltetsfmj ydzO pstelj HfdERUijlds SO0 His CtcO O 9 j6jlsOyd  §j &
mm.| MOodtsds fsyjlsSlz ojejloyd j, (nekePppf a/i o SH
oddeso j dztsLj L O oatHBdR " 0”0 k2 Mj k2 WJjdaeWEyd IstsH
OotSH] LOBjd&ZiYJdk "jJ E fijtcdsHEmmH BjteBj HB CttO O
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64 1. lGiMJEQdYED bBisdkgo dBO C dd BOMS IR § tdj d

10 Shhssk fsHOSOCO BMOd § ddkOnSdn &sHj kO,
M) (d iWiClkdo dji Of Oro@LdfdzjBBsHE dz £ 5Codtlz He OH
5 otH] bk MoOCK' W,jdes¥ OETHd inWeijC l5idie dadin  Syom:
BOHjdd RWBISOLE & &jH] Odk otjHdshisd HE
jssesHdh S je BfjoRfcm,.nd SOk Mot SMOd
BknoOlOdzdiz®dpy @ d dztsel fleddzBL j] L ©OL dzdudlsdds € dz

vOBj ZOG2 H dzislem) | §t5 W,j desWiARLGRC otafjdisjot@gld des daf ( ¥ § B8 s
BkHLE < desdisigfc © B (2022<0d40M)ls Mt j HQ @G 09 j YO C(wDB)D jCO (208

Elnsh f sy : . .
VLt RLT 20 @ 1 5@ BElnsH yoj BElnsH h Ot ElnsH B te BlosH § syj

ys jkos HEB "O® BijttB] CO O 8j SO O o]
t(1égwégotf7‘§ t -19.6 728 40,5 -27,3 66,7
d%gofznl-gz&o)B i -17,4 54,6 34,8 -26,8 38,7
H(;GOi‘rl—HZgGS)ZO -20,6 54,6 41,0 -36,9 44,4
(Zotgfz(loO)9 J -29,7 58,8 64,6 -30,0 84,5
ltlers -21,8 60,2 452 -30,3 58,6

ltejHMisOo? jdzgj otcj HdzsMIBd CdctisH dzamO L iz Wdisq Is @ J (teld t
JdsWOL ] oddesej dtsLj EZSOLE ' E dzO NED2mM) @9 d B ¢
SCtsd3 O OO0 fijtedSHO H WJidshGis] LPdiclO0 SO dH
JtedsH COHO | oddeseo @ HEBUSO®Is GO OB fip joldc’ | i 2@ d dz@ d
PEy0dz L O ftcOoddzdes dOftcj HBSO OF | BsteW sdztsh Cdr
EHk<d HO ISOHO HBEOLd HB KOMISO COCt BESBJY
9 j G J IsOlstte dZfd2O dz0 v SyssEditlsdz . B O dZdlps @Y d dff O < j dzO
sj B j tOIlsztc OO, Bd?C0O Bd HBYdojdzO eotHdzd d Ist
Wslssmddelsj L © " jJ EmMittej O (dJdozd §slsfkzds MisO" ),
fisOlsd, 18§ <J BBodOyj ottdnlsdd)isddip Ikl MO sH ~ zdz, ~ Edz
stcj dgzlsdzgd 3 Ekfmdzso d BO Mstcls j1 O Gdptxdpd Oo tdzj H Hztz® & d dzwd]j
EsyOoe Bt jzW tg J dzls des BF72BMMBd sSH Iz SH

JH OCIdodwO O 9jc6jlsOyd J Hts Yo jlsO* O &k dmy dls
l]’J'tsdISHIZHIZB<ddzﬂs‘tyﬁl§J';fcmﬂqIZD¥Hzﬁudl§17a4mlmJ fMtej H d Gz&nalgn o] ¢ O
O J&W,7oammy QWdydls eatsH] M Esy©eO® k Bo dgtcdigb O
j desWOL ] P Of® HP ®Ps j<HOOMBO, Je3s® GO O] o
JQﬁjZ[GJIdedZISd3 9JSCB (g OBdoMC Jd BzHEZfdzOMIsd to 834 28
gsH LORIjo0O Edgjted dzz o dzOy) detsfls 9 OLHEARO d L J
@4 iz usSsisiz. UMdzisHsB § Y ¥ d yssle@  autip€iO Istdts d i) delsjdezd
MissHgifix jo BdIsd destcedBOdzdetse W islssmddalsj sME s ff to
sd d BJL OHJCoObdtst KOGy OfBISKKjRBjtcODO ofSHEE
nBHdzz, GHdshds Wjds¥WoLkz yoajlkO0t 0 Hts W jdsWOo

kW dydls otsH] E fjtEdetOH O ®H cplrOflpSEds dnb L
dimlstcOydoa Odzdmr  jtedHO. | BYd Szihtzp g detmzBOD h, @z W d
HSC MmJ dz0] B@EMNisdkz tsfyji€ &Sz B ddme J BH@ <tz @ls if,
ftosfj ydzO ,dstej Hdeyijlds 10 @ B jcS&@Mmm.j 6B 9 j < @Ptsw tcj H d
845mm fmj Byd sk ' J KO higs WPMBO i€k j BlEzdfHF Fd
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BHE<dsMb$E542% &S J H d&O 9j<j otejHdsMIs]. v teg
o sHj dzt§f6d 7 mm, ftefy H J Eagd@ony CdO € 6 OfM j d3ts BGHS B,

1 OC? zykz” § fmd ftsoj <O otcj HdzsMIsd oBHSE HJ W
fJjtedsHO BdZdME ] BEHE<dsMISH, HS fJjtedsHO CtcO O 8
45,8 mm, BGHdtsMhmds 118, 3 %.

VIsOBj Tz cd C OL Odzgj Mk otcjHdesMIsd Bs° © & tsHJ dzO
figtedtsH) d tedLdcO (%) HIWJydso d MEz¥dydlsO otsH]
V tiWjte] dels e B-2PPNW@JSHEZ HLHIHEBHJBO tSH Yo jlsQf O HE
PsyOeo O Histl® 9agsHddzO COHO ‘" |j> s dBE®M  ampH j ¥ Y5 ddb
MO 7 55% t{;q’BcfQO JH IByYyjbketO H CtO,>0 tOH ¢3j04,0mynd * j,
O tdBW.C 150° d3®¢cf ftesyd dzOls tedL ¢ O fMmj 0o ®OE f(J
Mo jcO 5%, Is°. ‘JHdSB eHddtsd E HOOHj MjIssSetsHd”N
MY dydls >kzsmO80 Mpph HO fjtedtsH BH fBYjISECO 9jcjils
Hs CtcO O,dB@ IO 9 j<j otcjHdsMIsd 8 . d uv7,sMmis Pdzy
WidsWW OLOBO Btes® e8HddZO COHO ° fnleo[uq’Ls > tsH 3

dz
V fjtedHEZ B dzdMS @ 0B4OH & <ddfs'frplsj <(d2 Of2tdts y j dzOls tod L
09?0 My ' fitedsHE BH YyojlkO*O HEts MOt O, hls
o ddzsdetin@HOO ftesdL 9 BHC O. ryiwdydisd etHj COHO fMmj
YyJ dzsC 2 dzz ftesdL 9 SH C 2> Isteits ‘3 06 B dfQ IOfsGd® 1tcgf L o €
1 OCtsdz ff j tod &HHGOE Ofo jdls A jjtcd sH tSH W jdesWOL ] hQEeeO Ht
tH 30 mm 3datezsing65%tsH] ©° BOC d tedL ¢ tsyj © EsHizSg jterB jj W
HE SO O ojejibOyd §J MO MpP&Odz § o Has diif o il b AcEzsidg
sSH fyjlsscoO SJGJlsqu"J HtS Yo JjIsO® 0 d ki Rpds IstsC

d 35 %, tcj HISd3. 1 0" 9 j<J 9tej H datfffrjlea]d tsfgltiz¥ ds\Hd IsBO) teoBtsiH
9JGilOyd ' J MO (tdtso §detsHzd dz@®H  dz@Bw.fHEERBFdze] L O 5
ptej HdzsMIsd ifmMsi d 7 etsHddO d ttdLd¢ tH 35% C°
r 07 j, Blots" CsHddZO COHO | fizWVaduydhldz >sSHtsH sSQ Is M
94 GJ lsOxﬂq’;tqc[ts(Hmz) sH " GeffqQ toHjts HgzgAs#Palfjls O¢ © Hts h Ots!
hists “jJ 20%, 15% d 15% tdLdS O, tjHISA.

dtoj Hdesdz 92)X620)(,204A d E ftojlsitsHdsdm §jtodt

syj Sk’ M E fjtcdsHd BE@SEE D) j HOSA O 6@EAISG , B )
SH5%6 BU5 1 OO jgazdr § jtcdBHO,BYRO < tzuj B Od B¢
9J G O{asHddg® d WL  § OBBOA d Bots > ctswm M ] OBH O
My & fjtcdtsHkz tsH BJjttB] HEBS SO O 9j6jlOyd 3] d Lk
ddcmrzin@dL d¢ s3p ©BW,11 tcj HsRBB LSO @jsHI 2O COHO ° j f
mm “QOoed<j MmMj E fjtedtsHkz ©H BjttB] HBS GO 100 %gd

QJGO, d E fjtcedsHlkz BSH ftyjkc¢O 9jc6jlsOygn j3 atsmme
B L Bt 10 ddyd otejHdtsmMisd MEVNJYydsO otHj
BjtwB] (2 cetsHddzd), BH Yo jlkO* O Hts hOBCO (4 cGtsH(
MO 10%, 20% d 25%, tjHIBHE.

10" adhj otcjHdtsMisd gHHddTRALPPDPEEP Se®& M [
hOeC O HB BjteB] MO yYyoO0¢ 18 cetsHddO H E2CEf dts 2
Yo jlsoO® O Hs h Ot O (13 ¢BHJdA0O)10dts HsdHdzA ) Ufij @s St LHASS t
d 8%, tcjHBd. 10 BOC d JptetsSH GH dqrzg® COHOO0 M &
0jGejlOoyd jmMOB3 YyaplsPizld jtes] HEt (AUeEGHA daj dfj de@fudf ¢
13 %20p, tcj HSO. VU 2O jHjdddB H jtedtsHBO Mi bk ME dz
COHGEYdydls > sHM@010nmd d9 IséstsH d dzO, MO tdLdSd
sBLdtesdg HO Mj H WjdWOLO hOLEO HB BjttB] d
Hiwdydlsd, Mo jeO 1 EHdJ&BO "jJ tdLdyudd ¢COHO |
fitedtsH d 2 cEBHBH®H LOPO HiLEICHS tf 3 tctyfHS H .
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vOBj DR HdzsMIsd Hj¥dudlso d MEWdydsO otsHj & WjdsW

2017) d btd §j @HSHE O BHH<EE&MRIS (ROj2HIR G 09 j YO S (D0 4
(2081-2100)

t 4 WJte] dzls dzlO9B-201TY S H

VORI ai;Hc;UIsBoumf [H Yyojlst [n "OBS [H Bjte [H §&yj|
. . : ( . ( :
Yo koS Ot O BjteBy SO O 9 CtcO" O 9o
tets® G,5H ddeO 3 5 15 13 1 11
tdrds (%) 25 75 65 5 53
tets’ G tHJdzO
30 mm 8 2 2 7 2
tdLds (%) 40 10 10 35 10
1 ZdMC O BEHEREMMI (2021
VUt R{T ali”gfls'so“d [H yejl( [H hNOwGS [H Bjts [H U]l
" . : ( . ( :
Yo jlkOos Ot O BjteBy SO O 9 CtcO®" O 9o
65 G5 H duzO 3 5 13 13 1 8
tdrds (%) 25 63 65 5 40
tots’ G HJdA&O
30 mm 7 3 3 8 4
tdrds (%) 35 15 15 38 20
dtcj HddzO 9 p0B® (2041
VUt RIT aij”gflstso“d [H yojlst [H "OBS [H Bjts [H §6YJ
" . : ( . ( :
Yo jls0OF Ot O BjteBy SO O 9 CtcO®" O 9o
s cBgdeo0 4 13 12 3 8
tdrds (%) 18 65 58 13 40
tets’ GtsHJdzO 8 4 5 11 5
30 mm
tdLrds ( %) 38 20 10 53 25
SO o j @MO0)( 2081
VLt RIT alchG'chIStSOu\j [H yojlst [H hNOLS [H Bjte [H{ Y] lSC
" _ _ ( _ ( ;
Yo j koo Ot O BjttB] CttO O 9jCtO O o]
R Ghs H dsazO 3 3 13 18 4 10
tdrds (%) 13 65 90 20 48
tets’ GtsHJdzO
30 mm 10 2 1 9 4
tdLdS (%) 48 8 5 45 18

10 sBMmdesea z ftejHMBSO0? jdedr tjLEEZISOKO, L OC? EZylkz’
d BH MHBtBY tB] dO kettsyjdd Jj COHO " j tjy t +
BzHE<dshisd e BBE, 2BHs] dz@ L10 f tdesd RPHed(dz@ 1JO 1H L
tedL d¢ =433 &HLE6 tj[HEds.otc] Hdzsisd ded Mz tsflsd dsd Mis d ydz
HOH o dnrn W] MA@ sdOp fdctsdzj dzgj S dzddsd St j Mk MM
Elsd yodgrroirdzO dzj sf ansHdets “ j] CodefflsOdzlsdets ftcOlsdilsd €
OHOf Isdo dzd & LAgjjtalds clftadsy ' J dzO Bts? j6 Co0dzdlsj IsO. v
L@Briod LO oHBA ftoj 3O dIsd HEsMiskzYy detsfls o tsH ], 7
Leeuwen d Darriet, 20166 tchsalasidie&gu JeastOCdnlj . ,dzO283] :
dzO ° 9 O diaff ‘tea] dIRjctdss' O O O dzO dL d3 ¢ J dad § dzd i3OI ME § Iz
HJ W dydost®et &l., 2016Alvarez Arredondcet al., 2023 Colibabaet al., 2023 [ 1" EkIsd d3,
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HO&OM, COHO ‘| djHsMsOLOS otHj LO dOosHS Op OF .
s do5 W desW OL OGO Garofaldetjal., 2908) § slstcj B dzgd © O  (

VL MCAZOHE MO tjLiEzdkOsd®BO tdHkd HhinlkOxds CLl0
Vujadinovil @®andesld ethzOcakdh 0o 0 &£ HO £ dzd BOIMS j
o ddtsctcOHOteMSd WPty dulpazfidj 2dH O KEPLAddz ol tEHOL
ROCB oddzméts ctetsy' §J COMdzd "  §J MOLjoa O d dqd&30 Ekd3j
oddzstetsHdzd i3 toj ¢ sded BO B d yYdzts wffsits ¢CCg j <fiAs t=f Ljcgjls s OR
<j bkfpdtse dlsd tfHIsAj® ) &z Ob fiFPHFOCOHOVI | et al . (20
fz Htssd® jdd J dzyjfds@psiOtaz, ¢ dzdfgOls e d= ftetsd3j dzO L O
HExd d ®BsLed?dd  §J HIWdydlsd oetHJ d odhj Isjdf
B ZH k< dinfdetdl, 4019).v o d iz ttOHdBO [ jHdljttOdO ftOSIsd
otsHd&zd B3 HjWdyudltsds IstsCtsds L Ooteh dzdn W j dzsY Ok Gxls &lOG
Munitzet al . (201®HBHBORIzZoBOj Mk ©Oddd W j dztsl OL ¢
BB dU@OS dzd d RGO Odz dzj ¢ Oolsjdce G IslodiE@fizCEs 8 d yO d
fts yYysStbk k i’ j°k MO COMmMddd HijWdydbtd ot
vz oslsdets sH kO, CtH dzOf, d dfte. [k ¢ kMmlstcOdzd
feddick j @ jfasyOSde® et(al, 2023 OC dzj, ftoj BO dMistec

Flexaset al. (2010)R o mi | e t , ParézAlvarezetal2 (20R1), Caruso et al. (202B)anet al.
(2023),Berryet al . (2024), otHdzd HIWdydlkd dd&BO" & dzj ¢
ftoesdL o sH® @h awdess dntz al . (2010) EE€SOLOdZd HO ot d

@O Mmisjfjd fesdj O Ss°j Mj ‘0?0 k k &jlOssddL
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6. 5zOyldzsMls L j B2 dh O

Jq’dzlssO ZsL O di3O IsOydets BSHte] '

M3OIstcO" &£ HO "] oddetso O dztsL O
al.,, 2018; Diago,2® “ jtc M eO°' d E (Tt
otsHAdB iy ddsd. [ j"jzusdjdise df
CdMmisd fte? dzO o dzOy dztsfls L4d3?q’hlso. Jq’ldzlsseaidzﬁsdchct
W OL Geddn(IsWO) dztsW OL © h OteS DY I ,MOf &if xO@Ffz@) Mizh dzd * d B3 d3d
csHddzd ( Rivagetal., 202 j Hiso t5? dz@ S sdzd ydadz©O otsHj E L §
HtS o BHdse fdetg MOls ® difdasigdzy Hd ydzs MdBZOT 2° §j t©OMIs o (d
ElsdyOlsd dzO0 CoO0OdzdIsj s f dzts HeOdzs ,B dlalztsL G asd. figf dsts] fig@xigfs| dsjroizd
9 BH dzs ¢ Frlledgipoet@l., RO5 Wenter et al., 2018Gambettaet al., 2020 Yang et al.,
2022 . Oz QEbdBéEy , 2 LB dh sk dEud@G g sy Olsdo dat
tcOMIsO o d,dztsas] dpsfilgf s ag®da © CoOdzdlsj s e das@lO] € dusd
¢? do d sdeds? jKh&zaeiet al.,, 20D). & - SH dzgts  Istsd3] , MOHteY O 9 izOG
HJtej CIsOdz d ddzndtej SIsOdz kIsdy®®™ dz2O0 dzdL L dzOyO " dzd -~
ftecsHizCIsdo dztsfls o ddetse j dztsL | .

[G)led3490¢; sBteOL OYyoO HdMltedB EZYd J 9 dzOG J z

ds omdz PftcOo? OF § d&ZzOo 8H® O O j &3 kL Mdz3O® § ¢ J

o s lfdz Iqu’dzIz ( Gr ot Khozaeitet ah, 120B). r BB f tsL dz0Oo OF j 9
4 d&3° d M 1§ QztsdzO usthfiteld te/Qadd o Omlzlstsc W SO aPted n BO#oZE ¢ O j dzj
(Garofalo et al., 203). b j dzL. B8O ¢ tc @<AFTGjJ z LB dhiskz ftokzy C
dqd¥W stedzOyd " § 8 HBMskfds otHd LO Bd?Cj, fttlOlsj<
SBEClz< Oa0zdas] dschdgs j ' do OF j otcj d3j dzO@ dzQo sH® O O O ¢ (
(Garofaloet al., 203).

| Oy detsfls L j B qhsO b ScedjHdsd s ddsccOnlE §LO-
CteOodd3jIsted MCBdsdRicls hy H2BCd eI Bgezd MOdzj tojy dzj CIsts

d
A
L

L0 ddjlsted  MSO d3jlstsH O

ZOBdECO MOHELY O O o dOGj bk L j d3? dh2A02 213 5Lz iy
J dzO09o tsH ¢ O9 OC® Of td FROOHDts BB dZ@OMOH LY O° O o dz
dzts MO dzd dzd ° O dIO) s€ s fff ts° i€ YO HdEg dzdp Is I vl

fdz0 o9tHO Bd?COBBO Ek Ltsded € tsijidasteisast ? iy didpls
doeO ] HO dzg HB' ] HB PGy fdboshPis | dhHe
dzts i pAs W jlz §f dzts JHottdHisClz fBddz? 4 GdiAd ¢ ts tc Z@AEBVO Imigatidnd M ls §
nd drainage paper 960 Ists bk todd3 dfmlstc OF2PonddAZOG t&Q Wogsyrpddz ©
ted ¢ OLOdZO d desE@@ M EEEIFEB 3 9 j 6 j sOyd J

d
o}
s
fn
L

d
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sECtd 2021 MOHCESIHA  dzj o SHY k2 L j & dhls Iz gL &3] '
RZOotsH® O OO (F, R d S) Bt “j ft dch Z° J HdzC
OWdsS 6 SBLdesd O JL sMisOdOS § OHO aq’dzO SH § ]t
SHoGEMds MOLt) ssdSHF Co®EY' O, dEd ks ki shlsos? j dats
{Uud $daddets j <j otcj HdashBBYJ D@ daBEIsdrj 3 J, dzjc Hifjlz filzf Fzf
ZOo tsH® Do O O MOHEY O o tSH J dzd *j MifkhIsOs dMmf tsH
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(19982017) 374,7 480,7
Il &zdmME O BlIZH
(2021-2040) 3404 4785
dtej Hd d20 ¢
(2041-2060) 3211 498,0
sttO° 9 j!
(2081:2100) 284,9 539,2
it {ers 330,3 4991

LBYO O k& fj ftoddjlbdts oj<j otsjH dsmnEdsside QYdsls

dL Sdzd®BOlmMidr d&sHj O L O Mo OCd tH drifidsts O i dsoyQ dadk X
HS CttO O 9jcjlsOyd j HBBJJ j1@8B@moiL BirPaDjJON0 dBH d
otcjHdesMIsd AGBHC) dzp, "BISH J O f so J L Odes MO HEY d detsd3
fd Lgdd] tsMdtselz HEBJHGEAf-] dedd dias QP OzIssjHdpizOn 3O ¢ |
[ TS 3 9 jcGjlsOyddtse fJjtcdHO SsSE&HE td)j. zfddsdodsddd yHA@
gL CdddiOlsmSdr dBsHj O ] tBtodkz&®] MdibizOEJE PO @
94J¢0 LO 10, 8% k tHddthMikz dO tjWjtjdldsded  jtcodH.

b MsdOf j disHyjadBx op@ Md 3z dzOyd ° Witistoribifgla @ cvi Is ts dzts ¢
Perlette d Superio) d ftesHEZCIsdodzesMmisd o tsH 2 MmEh dsd tj
o toh d dzcEr-Riikizet al. (2024) o J deSCtcOH PRBQ W o ag] § dzo Odets dzO o
Visote' jdzs " J 8OHJ jEk MOBEy O Cstej dzso s MdMmilsj &30 2
COfOydisjlsO, Nhilsts HtsoetsHd HB L dzZOYyoO dzdms ckBdlsOC O
‘d I BCOLOB HO " j BflddBOodzdzd dsttddO dOs tsH® 09 OF O
2005. d 510 jnimstz 12000068 OfonESS Oz nD 0 6 .) . ¢ 13 Hefjdgofs o3 te
ZzOo sH® 09 OF j MBO®  dzts WP tvates pradctvidyo dzsan Ists foldsigj B §o.
LOC? Eyk k& HO My Ctecdh <j®jdd AquacCrop BB H | d&zO
ZOo sH® O O° O dsekz dde@® jKiB AR difydtc ComdBQyd " & d dzd
v j " desfls OHO dsHj d&zO AquacCrop f tslscwRakjekzg.,, Mz d
2021). rtBd Jdd tjLEzdzsOd 5 kL HOdsMIsd &sH| d
sotse dMistcOy do O Gz AU Bzop OdgsOzOIs L O Mmd Bz dzO
JoOf slsteOdzMy JteOyd * § d fwddsmhmO ctsy' O, Odzd °“ §
COdzdBtcOYd O dBHJjEZO k MSZOHEZ MO dsC Odzded &3 [k fdzts
ftcjHod' O O. dntHs dOeoepHNEsdsY GBS sdRgdBG ¢ Ot
B OBO fftod dzZOcts' OO O dz2O L d3d © jdzai C dzd 3ZOIsME i kMM
FftcOo? O] otHdddB ttimMkztehMddiZO0 E fs?tsfttdotcjHd, Ek
MdBzdZOYyd "] t©OMSO OO0 j daf & O£ z@s@ tc O HO IS Hj Jdz {f 51
BzHEZ<desMiIs(d .
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6.6.1. wjLsdnNS| AGEadase gz &EY Bz dz0

tjLBdMC] ftosedtsL ] otej i3j d&z2O Jtej HMISOO? O 2 HEC
JtwdtsH tH ®&iMmjiy HB MjH-BegesdlalipjOyld3 )z dzOfdaij Hi { Do Of
dztsy J ded o dzgz 3 ed YS dd3 BsH] dzdBO S5 MdBeddteO” &
s@f sdzj dzlsd € dzd B3OIsME ¢ M d MAJEIROM detBar u ntwo dSro aff tetsc
tesBOBddzdMmMisdysd ftodmsizy, hists o dizpfigld d wOz dfj to = Gtk
Jeso Olsdzs<j L O tsOL(Bnlpla@RdslgsetcgltsmmézJ dMmr SHJ
#jLisdms ] ftese dztsL § Md WeslkMdO & dO0 Odtsdiod
Is j o3 4 tGOlSIZtGJ d f§OHOaddzO0 BH fsMmjyddr ot HddsMIs:
¢ zpdg HSGO' O €Ot hiIss Mk Mmkhj, Is s dztsIs dzd
l]’OHan’dzO (Hemr i et al ., 2020) . ststedfMmlsj<d o0
ftod dzOectsHdlsd Mo f 5if DD s QA PB f tcBdzO hHdzsokz o ] to
sHic] ' j EPIsfddr HBEO' O° O, yda®jy My §oBB?h00 |
f etsd L oBopVickt al., 2022)

FAO AquacCrop d313Hsz Cstedh <jdz "J kB yd’k f(tejr
sy sO¢ 9J6jlsOyd -’ Jj, yo j kot j, h Ote O ¢ d BJtBO
Ltsdzfr]Qd"(|$IG®FsileD©|2tGJ sedOaPde@dzj ). 51 Mmd Bz dzO
Bd Of 0O o SHiPYsOAYO] o Odzd d 14 AecjOIBI ds@Ad 3@ tcj H MIsOo ? j d
jLEzdzkOIsd MjLdh¢dr fsedtsL O oatcjdi3jdd LO B f

tiLbkdzlsOlsd HtsB(d quuwdropcﬂjlﬁfld;sjzmmq LisdgmMC 2z ftotse detsL k2
2021. cetsHddzy EZSOLEZ £ dB Ijtsk;jplz;‘i]’lz;c;ﬁl]qmudh@hslstgysdz
OB B3O SCtsd3 ftco] BSedzjHdz] etsHddzj, Ststedh “d
d “kd). 10 shdssk q’tstqudzlsIzOdzdzq’” otcjH tsfnlsc[, t
dLtcOLdlts o j dzdS s § ¢ ddd’ j4 2( WRICHREE20,yd5 %, v dz
51) MmO 1sfr]d3rslst94dzq’d3 otcjHdsMsdBO fsyjkeo dOfmiskzy C
G BHJdzj (lsfr]d31slsg;4d;dq’istj‘l@q’dqusffd;slzdzq’lts@@z@lsiz 2 &zO0yd HO

ftesedtsL O HO' |J dz2O0' tqiQfjmdddzlsdzdem§ j . f sd®qukz My d
Ofted ZMS O ®H 29, 41%, HEGS ®BOLsSOMCO (15, 69%) (
¢ j MmJ qtss:dzoqo 2 MO thdslstej dzdd3 o tcj H dztsmis d B3O,

HsBd O MO okCdads st )i dsalgs L o (dsfpEdRlz dzd e O dzj o 6] H dats
sfiidisslstcjdzdr) . sOHO " j tjy t dOMskzfOo'Ekz W,jdtsWOL O
My dOMlsikzfO¢ ] Wjds¥oL] yYyoajkOo*O0 d hOttO oL dd¢

B4 M yded = { tc sAqdaBro@BHi g fzd8O scdzj HO Mj E ktsdj hist
Gtetsy ' O, GHhdshdts §jttdBsH H WjdttoOoLj "OtiO HtS B
‘“kdzm¢ k&, BO° MC &z, Of ted dzi € Iz, BOtwclstsoMSC &2 d © Iz dzf
otej HdzsMisd B3O,  tedz®ff lsidA] O o ® j W daktiils@L O L O Meadnms 5
11 HO®RO GCOfMmdd " J LO ftsydikso0os ojcilOyd’ J, ye jIs0O
MdBzZdtcOdzs 6 tLthcpdzBimQQ G 37,55% o j < Q hmH TsMditslstcj desc  (
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v OB j3&kO j L sdzMm € §

ftotse detsL §

8 (6 Jzisg AttOlz Mo daytE(SHO defq Isfj tists Is Iz

2021.¢sH d dzj
gy freste Yt Lavdarr o dtofrore 19 2021y LrF
1 etsyj dals b fotwu o1t RS fom mu mu |
EHitSHEHC
fnd Bz &zOy 15,69% 29,41% 43,14% 13,73% 82,35%
fotwv {Md3tsistej o dklzdzdtsl muy {Maissistej o ddkzddte
[ Odz sH fsyilscO o] c| [ Odz sH fyjlscoO ojc|
1 5Yd kot 1 5 }5uj soC 1 7
9jGjlsoOyd 9jG6jlsoOyqd
ko jlkOf j 42 39 Ko jlkOf j 42 48
z Ot OC 94 96 z0OO¢ 94 101
1 jJtB O 133 146 1 B O 133 149
1 to d dAtstink h 4 2,0 4,1 1 to d dAtstiL h 4 2,0 4,0
b1t RS {Md3tsistej & dgkzddts mo/ {MBsistej o ddBlzddt
[ Odz SH YISO 96| [ Odz SH fBYIISCO 9] a6
} sud kO¢ 1 4 P sy kos 1 7
9jGjlsoOyd 9jG6jlsOyqd
ko jlkOf j 42 40 L9 jlkOf j 42 47
Z0tO¢ 94 95 Z0KBOS 94 97
1 jJtB O 133 142 1 6B O 133 140
1 to d dAtstinl h 4 2,0 3,8 1 tc d dAtstiL h 4 2,0 2,2
fom {Misstej sdhzddtefd e[ s {MBsistej| oddkzddte
[ Odz SH fBYIICO 98] 6] [ Odz SH ftyiks¢O ojcj
} sug kO¢ 1 7 PRI 1 6
91 G6jlsOyd 9JcjlsOyd
L9 jlsOs j 42 41 £ojlsOt j 42 43
Z Ot O¢ 94 95 ZOtO¢ 94 97
1 j B O 133 141 1l jteB O 133 144
1 to d ditstfil h 2,0 3,3 l1ted ddsfgh a 2,0 3,5

*1l tetsyj dzls z O dzdzd

shdssistej ded d3 o © Jz20dzeAQ B 5@ O O

EHj | Bk C {§ Gab@E (BOGYSI) @O M § i3indz0 Ud 90 ¢ dzO fi)
W ds¥OLO d feddshno.
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UOB | &@ | BsdeMC | ftoscdetsL | 8 ¢ dzizg AdOiz@oQf dzigts[SHO defdf Isfij tdsts Is iz
2022 G SH J dzgd
gy frest Tt favdarr At RS rder Rgu 202
T tetsyd dzls
ZHYtSHEH
fnd BBz zOy 23,53% 45,10% 39,22% 45,10% 41,18% 35,29%
ALITULOL {Md3tsiste] addslzdzdte{ ¢ m { Md3tsiste| & d d3lz dzdf te
 Odz sH fsyils¢O ojcjlsOq  Odz sH fsyils<co oj
P sudkoc 1 7 1 5ud O¢ 1 5
9j6G6jilsoOyd” J 9jGjlsOyf(
Ao jlsOf j 59 67 Lo jlsOt j 59 72
z0O¢ 107 126 z0OtO¢ 107 131
1 jteB O 146 175 1 jteB O 146 187
ltcd ddsihha 1 31 4,7 1 tod dds g h 3,1 25
[otwv {Md3tsiste,] & d d3lz dzd tg my {Msiste) & d Bz dzd te
[ Odz sH TBYikSO 9j6jls0O] [ Odz SH TBYJ SO 9]
by soc 1 7 } syy koc 1 5
9j6jlsoOyd” § 9jGjlsOyfq
Lo jlsOt j 59 64 Lo jlsOt j 59 62
z0OtO¢ 107 121 z0OtO¢ 107 124
1 jteB O 146 167 1 jteB O 146 171
ltcdddsha 1) 31 4,5 1 tod dds i h 31 4,4
OVt RS [MBEE] oddEddEmu| [MBEE & d b2 ddd
[ Odz sSH fBYilkSO 9jc6jls0O] [ Odz SH TBYikSO 9o
Py soc 1 5 1 suy koc 1 5
9jG6ilsOyd” § 9jGjlsOyf(
Ao jlsOf j 59 61 Lo jlsOt j 59 62
z0OtO¢ 107 120 z0OtO¢ 107 117
1 jteB O 146 164 1 jteB O 146 162
ltcdddshha 1) 3,1 4,1 1 tod dds g h 31 6,7
1t furs [ MBslstej dats 4 d BBz dzd t O dzts
 Odz sH Ysyjle¢o ojcilsoOyd’ |
1 sYyd s0O¢ 9jciloy 1 6
Lo jlkOS j 59 65
Zz0OtO¢ 107 123
1 jteB O 146 171
ltcdddsmha 1) 31 45
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vstsCtsds 202 2. GtsHJdzj , Cstedh <jdz “§J Mmjls tH M j
(WiBtekzOts, BkZOtcls, Of Pz, DBOPO BRRAz] f BAYT OF j
otcj HdzsMIisd MO G HWEcstsipdgEd® FRABO MC O ftose desL O 9 f
M Bz dzOyd “ § . [JHBORmMi O @M @ @ 1, 18% d Of!
22O BOT i ¢ dZOfOC ] dBO ¥ iBttzOttmMC O tH 235658 %,
f tots G dzts f detg| @EsAPZzO ° B kb Plspj shls o Oted d&zO ] &R0 thiCPa (it ts
hlss “jJ LO 19, 35% RO ] bk GHASsiza ¢ stk g jzigd O
ftoej yj ded zO 6,7 tclfRzgp @ Bts® j HtosecdesL qeO j dzOMmlskzyf OF ©
sdislstcj dzf o tQd@shifd " FEHOO0 ftoscdsLt O MO ttOL dd¢
tcjHSdB LO fsyjlbos ojcjlOoydiizor weOj @& d3 ," j" Codf@Cd dzf
F HOdddBO tH 4, 2, 13 d 18, tcjHBdR LO sy so¢
sHMiszf OWRBElsey dzfM otcj HdztMIsd L O dzOMIskzyf O §j W J des¥W O
P HOddd3©O tsH 4, 13, 24 d 41, twjHtsdd LO ftyjlsos
fMdzz yO° CtsH MjLdnN¢dr ftoscdtsL O otj dd 20 Ek ftco
ftesHEY jffijtcdsHO MOLKj 90O O ctesy' O, ®GHdhdshds ¢ Ofd
BJtB] bk GHdthMkz &0 IsdmsHsisucdzidz)o @t dsdEdgs JdzOmMiskzf OF
&4 Mdud dLdtsfy s 5, 6, 16 d 1Go HOWGO] C OMAUGOY
tcptsdz. 1 tetsMmj yde® HtsBd  j d2O o tcj HiddisHnds h T i3z gizd tc © dzts B
SH otjHMsMisd thtkthjadtc ftoeddsho 3,1

ROCt MddzdzOyd " j ¢0Lk'E dLejMmdsgy tOL dzd € j
sBEsekz<00 0" £ { tctfdiajoHt®’ A (EFEORB@IE O < d A MistcOls j ¢
Ef slstej B OcGteslsj nded € ) syj BaldsH dzdjr Licdp@g@e'indds h Ists
ftci HodHJ] IsdzOflszd®YPSdydedr W JjdsdtshCda WOLO d B
tcj Ot 0O j E MzEyo & dzi §.18g 6 daplscdazd o Istaythplzm il
LO ftjHoad' OF j, 9J< d GiMdtsseO® L O HEZestesydsts
CodeC Ztoj dzlsdetsisd fs? sftcdotcjHdzgy ftesdL otsHS j.
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6.7. [jltsHj HO>ddzMCj HiljSyd |

fdlstsrd HO? JdzMCJd HJlsd faydn dptizfffldfefe @ ©OF iz L dzO0Q @O dzd L
f sotch ddzO, SRt z<Oo 0O E<d BtLt fdSkzf?> 0P Jdi O
Cbdzskztdjsts " J ftsmiBpdts Ctedmdes d iz tsOs@isifdtc | H ff tots
Cs’ ts° C 4 . Y.(S oEntksu Wik j2088) e azd IscsH ] dRitckz<Ooa O k2 ¢
Bsdd ssfffesMis 0o ?> O § MdMmisg ds@kdEfglsd ficPKy OO, L
Cdzskztey d Isj B jcOlskelgts B difdp] s Cte@det®Od3 Osls C tod o C
B ts dzj (Bibvdset al., 2021Atencia Payarest al., 2024 vsOC s j, fsdiis<kz ¢ dn,
sOydzj fscdtst j §toddsipPssayded) Wi adis@l szl ot
oHd €0 MABOT j Tk Ltsh s O d oiddd 3® s RZOkEEBJ RO
ftoj ydqL dets o ddzsctcOH OteMmiso &5 Mded W sl @tnid:tc O i fdaOts o sy 19 d
EftcOo? O°F O, fsHteh C Iz o ddzsc tcOH Oteidl di3Q € Idadso] @ tHjdety'T § ©
9 Otcd * OB dztzzO TR & Hlec@ C 2z °> O p HGEHROIKGUB.j C Miskz, HO? d
dBO ftoj mMkHdzke Edzsekz bk &GO O’ & dJdu d@RzEArddes] [k ttdtstdnfs
ftesyj Md kO Hsdsh j 0 BHdEZESCO d tflsddidL Oyd d 2§ tO

UV BSotd3 dMiste®H] asisH O H OX dsdelf ® K J Waff Is Ty dn'dad,d3y ¢
@<k tkzydz Is jdgzdgfsiddmi j € O GPuis digde® O H to & by did d3
Ztej' O j dfftiios lshizCazdzts BanEOMBtEne s d5  (

6.7.1. uvjdkfjtcOkicO Bd? das¢ §sStedoOUO d BJ? dag

vy i3 j OO § Hhitcd®®adPnisd Ot dqdzHdS OBt o
CGtsHddzO ¢ totslisdzd dl., 19770 Olsfsj d3j , tOL o dH QdiO “fyls jCsidegQ 1 fiy
s’ daizEyjd e L 0 d3j tej ¢ jdzixicdzlshy lsite jdfilpQ s©Os o tsBid ? ©C . [ j°
PdzOftcj ' jdz 2C° Eyde OF jSdP tH SHIORSVAZ RO BVIEAs e jj Gdg *° d
ftej HMisOo? O lopPUAEIEHtc MOdzse dz2Of sBdzO o tsH jdzy  Otey
f Omdjsmdzy H $m d dzO, d dzH d ¢ Odsdstedztisg diff tf TCEHERBY O I§ s 3RO dz
Tl BlBBEk<Oof] dEHE® <y O HO?,dddNO® & tsa P 1©]s I HEREIS diz
sdzOCh 0o 0 (WO | Dtdzpfisio j dzd S d B3 § 5° Y tcd(Batejp etddd d3 ¢ ts
2012;Li et al., 2022 Atencia Payarest al.,, 20241 O tthdtseokz Isj di3f j tOlskztcy B
dL e OylmBddCOIlsdzd jo sHdzd (OMSH.j M ddzH § € M

1 @OV dE EficdCOLOd " jJ ML Bz s dgjddaHO YD) dgifdjdms®
E sCodtelkz t©OL dzd ydisdn (s te jclfishoziEd] dgfOjotdsils e jO a0 L H 2 A
LO tsBy tedzjHdzi GtsHJdzj .
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Temmepartypa J1cTa BHHOBE J103€ HA TPeTMAHHMA HABOJHABAHA
(F, R, S) u remneparypa Basayxa (Ta) y 2021. roxnnn
400
; i@
L A E N i
~ 300 B i | - 5]
o . A B U M m R
2 25,0 ] % m B
= ' El LA HF
£ 200 <
. a
% 150
) LN
E 100
=
& 50 L
0.0
15.6.2021 25.6.2021 5.7.2021 15.7.2021 25.7.2021 4.8.2021 14.8.2021 24.8.2021 3.9.2021 13.9.2021
Jdatym
Temmneparypa 11icTa BHHOBE J103€ HA TPeTMAHHMA HABOJHABAbA
(F,R, S) n remneparypa Bazayxa(Ta)y 2022. roqunn
40,0 =
z i [
35,0 = B g By A =
—~ 300 pH a P o
%J 25.0 — E !‘"‘
N LD, \
= i ™ v mF
= 200 = [ e
o ER
= 150
S
T Hs
E 100
P
& 50 Ta
0.0 - : —— — :
18.6.202228.6.2022 8.7.2022 18.7.202228.7.2022 7.8.2022 17.8.202227.8.2022 6.9.2022 16.9.202226.9.20226.10.2022
Harym

L BOYWHLS j B j 6 Ols oty Qiztsdzd ) lskBsi Ojdzdiie» tsiej OB O° B, S) bkl
sEdzj Hdzj cEE2)dzj (2021

vsCB®B21. cetsHddzj, Isj Bf jtcOkztc® BJ? dese HdskRG@ d 9 (
Cfl2d 0 E HdshMEz &&O Isj Bf jtcOskzick 9 OLHERO Moj HTE
Bd? desé ff HADcddac@Pls@O0dzd 3O f zdztsd dzOeasH® O O O ( F) o
s tsdscyjodg 6 jlsOydtsdese f jtedsSHO dedyj bk BHdsMEz da
CteO®" 9ji6JlOyd §j, BHdsMdds d&&OStsd BjttBi, SCOHO (it
BJdzid Mi BH LOesth jlkCO yYyoajlkoOo*O 0 Mej HEt Gt
Bd® dftsC C todgo By@zsmkz dzO Is j @Y jic@IsdzdczO o Ote HHzdRts fizls Is j
sCodielz S Itejlsdz0dzO L OB jdiajopigigaP 3 7, 8 0Au M j e d3B jo ¢
SsHdtslkz dzO Isj &3 j cOlskztelz 9 OLHEZARO. 1 O dad ) O diejzdzf j te
F btojls30dz0 Hu dh Hzts ApRO3M5 sH sk dzO0 Isj distf j e Ols iz t

10 oadhj Ijdif jtcOlkte] ddMksO kst yjdase §jtedt
¢ Mk dO ddxj L OBj dzjxJ dej dz2O Istisly 3@l Iff jzdidfsict
d° dzse fs5CtdoOUO Ibsitsd o jcjlsOydadsc Afgj tdg@®GHR
toj lsdizOdilad 2BAZO S IstojlsdEgOdez, HEBC BOC M BZOdEK) o t6]
toj IsBTdzd BO d S Afu3d@Afg] 32A%,8Mcj H tsd3.
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Ui B j OO Bd? dzse f ¢ t6d@RAYOS Hsdsjs, B b tedz 5 dzd Gt
sECtdR Yj ¢ fittdsSHO ojcjloyd j BJ&O sodh o L
[ OCHd BOLEO Isj ki jtcOsktcd Bd? detse f§s5Stedeo OUO dL &Bj
BjtBlk d 'di dAsEnditOs ‘ jAw®dizs kO S8 dzsik 2O Isj &Y j 6 O
i  Ofdts kEY®e® HO ‘j BJ?CO Bd&O k Mistej Mk & Lk
fcCtedo OUO IBCBd o i@ njdtrpuzr {djAstigaf@r® Isjc j 5507
Auf 3BpEO S IstojlsBOdk. 1 totshj ydd Isj B jtObkEeO o C
dL desfid zZAu " XU dS dzOo jHjdesd, oddeso O dzsL O & o
[00Cod tjLbdlsOld Mk uyjSde Odd,  jtt bMddH t6j
sj B jtcOlskte] ddh <O,

10 oadhj IbjkfjtOkt] dnk@didshQy Czta jz Mg e
btejlsBORZO. vl fjedcHO MOLEKLjO O O Sy’ O ( dBj
ptojHdzsMisd Isj B j 6Obkzte] ABBhEAG3S@®OH3S A jhdatO dzlzj (B3
ftesmi Chuww® j5 2 SHdhashMHEz dO Isj &G j tcOlskztckzA uizd i O & dzO
SHdsME &0 R bttjlsdkO0d. [ O0CMdkOdd] otejHdshisd Isjd
319A433,7Aud 3A46 tojHisSd. | O dzd @ lsdztisjj H daififijds Ols jddgd3j to
btcj s G@a® j] HjljSClktcaOdz fsyjlsOs Ag desWOL | " OtcOC

ltoj HdesMs s TWVES] ¢ dzj Htzpj ipls QaiRicdsiOW B I©  #z0
CtcOWdC E sHBRmfzd € j Isj B3 j e Ols kztc jo QedHitfds~@D] H dztsfj lszd | & QK
otsHdetse Mlstejm dqdgHj $MO (CWSI) IssSCtsd3 Hej BGEdzjHdzj

CWSI BunoBe J103e Ha TpetMaHiMa (F, R 1 S)

2021. romme
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2,00 A
1,50 B
1,00 A |
e
? 050 —4& o ‘,A . BR
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10.620 30.601. 20.7.21.  9.821. @29.821. 18921
-0,50
@ ® @ @
1,00 - 2 Y ]
®
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Jarym
CWSI BuHoBe J103e Ha TpeTMaHiMa (F, R 1 S)
2022. romime
2,50
2,00 A
A A =
1,50 A O
1,00 W A
— o |
A 050 —m—aOh B oF
- ® m ©
T 0.00 @ < 4 ER
Q ) -
I ;5.-@;. 28"2 17.822.  6.9.22.  26.9.22. 16.10.22. S
0, -
1,00 @ ®
1,50
2,00
Jarym

LteOWd U] adets s do wridtsEsEin o dzi joSdfipEs o JEMMBEEIRE Ho | ¢ dzj
GfSHJdzj-20022 0 2 1
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Onmnoc m3melhy Te-Ta m CWSI
(2021. roamna)

0 F
) O * F
2 4 @
o Y .
@ 0.0
6 ‘-4’ -2 i 0 ‘ 4 6 8 10 1
ee & | -
. ®
) L 2
N Te-Ta
Onnoc m3melhy Te-Ta m CWSI
(2022. roamnua)
2:00— ’ ;7,
0 - ¢
1.00 L 2
= 0.50 *
;:} & "/;’ ~ @ ®F
6 ® o000 & PR
8 6 ’ 4 -2 - G 2 4 6 8 10 12 * S
- @00
&
PN 5o

Tc-Ta

L EOW BY HIZs M ©OL dzdCj Isj &3 j tc OB B to joz Boddnjlsefintsly dstf j te
o t5H dzs ¢ T ls teQWIS) IS teidH t9 s fgHBlmj gHtstm) d dzj-2022R 0 2 1

1 d? ded o tsHdzed flsGWSn ) d dfHtg iSHNIs @9 > © ° jHOdz H
COLOLJj?”0 LO Coa0dsdW¥WdqeoOyd k& Mmlstej MO € sH Bd">
CeddPBORPHEHOISS jetsa O otejHddMIs M GH' °) d dz
LHERO E btej dkzlstlkz d&jtj " O. l o &g BlEd ¢ OWSIsB @
ZOBHj o BletsfisS®BP £ osHdsdm Mistej Miz) .

ltetsmj ydzai 8 6§) deteEmMisdsH detsc EMB @ 2 fiy . af @tésch & @EE),67 Mz s
S Istej Is dFO diizte j 19 HR dEHz6dz@z0 Ry dCidyjds d3Qddiase o j 64 sOyd
J H CABMPHT Is tc j Is d3O defzn tBtgfhdzflQ) iz tcd dBwBjtej ‘2 dzO@ C O
ot HdzsMis , d LhdsES 'dg0 Y B8VIO Odzgs" « @ sd MO dzj |
d o dfsem@®Sdo | o tE€WBIdOM IS I[stdzjCsGg@aRiz o d dzso © dzsL O d
4 20 eotHddsd Mistej Miz, LOR9 0O’k "E<d LOHBY?
d 30 dzdzOCVES7 HlslitsfsdzsO dzlz toj H 2 € s R)Q @B G dazGagola® ' Qo O
d BB o Jdsjle GaEB 2R Istcj sdB3Odzz Mk ke dkzOo desdz E° §
SHO 9jcilkOyd J d EBCOLE E dOCWSEPIC ds 9 isHEadOd
o

te

OF g =S o
ORI}

OO POV O

b b ktojlssOdz BjL dzOotHS OLOOO(QOSY 4) [ 150 gaC
jlsjydes SfcsbcHaB@d B, 5O8HIsE Mistej Mk o ddzso
S biojlsdOdkz Mo OtejdO ‘'j &O SO k ojcjkoyd:

03 "= 0o

=
2
N =,

91



vsitsds 2022. ¢ BHJ dzj CWSHliEdh)tg juldzg3sO dRfcggd dds skl 0, 0 4,

0, 74, \WQHdgaS.d otHdzed Mistejm MmJ &k yOESDEZ da®©S dFd tddzts j
Stej sds@dz@ j dzsW OL § Yo jIOT O HB C16,02 1,166 (s WY ‘9ojts j
COLE § dO otHdd Mmist]@YSIL @ OfbRsgFaRED) o W& izt ) ls §
1,56 d 159, qoffrcgdrssHdz cSHOQWSE(, JLddE@Ow jI<)] gt
Stej sd3Odzz B j L SdzO g BHIC @ g O “olAg j dz@itsanjlsdts ‘Mizdzd ted [k Mlis O da
dqdzlsj dzL o dzse tOMISO d fP@LHdSjooD dE) cCtddsind @, dzj z friifdey HHO
sj B j tcPsEFEO,] dzd toj L Zdzls Ols d Pagumet &l. (A9 € dzO ff dzt&Sifiipls dzO) @
oty HdzsMiIs CWHldgils B i@ ISSCd3 W JjdzesWOL ] P OtwCO (1, 0)
zOo tsH® 0o OF O.

I stetd dzdhdbH ( B,5B6 00 ACdz Hdso ehblic@B). Oo d fd ©H
Y4 udwduydesisd dtsCoOyd  j, Mmewlsy BdJ°dj otfMisi d
oted HdzZBWB d L dzOH 1, dzj s n BHdzts ° § Gste d dzddidls ¢
dMistcO) do Odzgj dsCOyYd yde&be BEJsGP) j BB kgL

10€?2kyk* j My HO oddtsea® dtsLO BE?J MdzOBHJ 9 0
fstey ' 42 MO dzp dp@zs wizs @i difdsogizs d3 s ds tcde®zdeQ da 2z ¢ 59 O dzts
&z@a ¢ 0.0 O

s fmEzgyL 0¢° 2yo0C oOSheakh dzd 208K nfg dzOo tsHj H O i
ot HRWBIEHBO® o OdzO dzOStsdz L Odfd alP® @ di 9 Pis GEEFQYPEcO RE
l d dzts 9 Qo didlsfg ©) (Viissvimitegal. cv. Malbeqg * | IstsSCtsd3 5 tscedzj H dzd -
dzj HyJ?J dOoBH O OdzO dzO sMmdztse ) d o BP s 3 B Gadf[tc © y C
(wlz 2014 201&@2@ 13 0cls/H. dddzdm © 50 % [ d@de 2 @184 o oA HirY
C sdzd WeGBGs H ¢ O O O MABOT dzO,, M 0PN 0d@Q, B &H WO [ © tc J +
CWSImMJf so § <OdzO MOuv OMUdzOla@ 06 Isd df, MPOEYSI O ff s t&zO s
dzi G Olsd o dzts Ctsted 20yd "' d MO Ctsdzdydd8dtsyttdazi ¢ td d
mMistej MO o d dzin§ B o ji{\WBttktsidifera L. cvs. Varmentino, Cabernet, Cagnulari

ftod 3 desds By stsHO HO? dJdzm&§ HilkjCyd § dmfdlsde O
Mftcseo jHjdz B HOO o ddetsc ®OHO frddn IsusO tHsy diej] tefdzr] Rras@mliae)
dzO o tsH ¢ RBI O RDI 2 (Regulated Deficit Irrigatiorin RDI) MO H 9 O Wdgwd=OO HojS H
Stcj IsBOdzO0 { k& dzts dVelbbh@gatsdd WEH) O O Is(te j IsdzOdzO § ted tctsH dzts G
1 OotsH @R BSHESE SO s COf " J fHtodddd ¢ do GdEgs dspO {
HS MOOGEB P O 3O toj L QWESIOWEHTdSAs,j IselapEd " 47, 0,122, (
Varmenting Cabernetd Cagnulari, tcjladgidgecd dzed H J WRDYWfIsBgtH ] J( O, 72
0,43L Warmenting Cabernetf Cagnulari tcj Htsd3, o W dydIBDI2@tsB §fts 0, 9 (
0, 34 d WarmentihqCabernetd Cagnularitc j HSBDREY LI®Otcj IsdzGdz 0, 97, O
Varmenting Cabernetd Cagnulari  tc j{HjsLdiz dzls Ols d ) p (@ 1H 2RSSO | < O O ° |
LO MeaOSCEk BH dMHfWETowdzd DR Y Is s j BN Is js OYEA S j i) O
otsH] G OHO.

Bellvertet al . Aferzid Paydres et al. (202)z ¢ j ted " & BYdte diegicdzizo s H dz
Mstei i dERESEYR e MtejHMso O LO jWdCOmMdes EZftcOo ?
cOyYydsdzOdzdzj EZytslsteiBj. otsH] E oddetsctcOHOteMmise &z

92



6.72) jejkOydtsded ddzi j $d HBBJ  jded { fstFipls @o *dizaigls
dz0 Htesdz

l tedfj d20 diB3j stsHO HO? ddzmMCj HiBEFHUHdF EL ottt O
fsmdzj HS JH s @dz®o j o j<d L dOYO' L BtsdBalgjaasal.j JjWd
2012; Tang et al., 2022 Ferro et al., 2023;Berry et al., 2024).r csdzgtso d s tcj &3°
Bzazsdmtf J ClstcOdzdzd &3 d IsjtedzOdzdzd d3 S O3 tOBRBO BBBGE k<
odMmtsC J tofZlntgaAEspjrpZza] al, 2017 Mateseet al, 2018;Giovoset al, 2021; Lopez
Garciaet al.,2021 Li et al., 2022Ga v r idah,2®@4), yddzj Mj dBsckz O0dzOdzd L
Ofmf J € lisb tc &Ny, fpls OF H tc Oo § GetslatsjL j o 5 Hod2dn lacfiplef ta jtffi] , dzts 6
fsCtede s d 1 tots(yijetdzad, 2¢2&Oadzisiged al., 2023;Berry et al., 2024
Gavr ietab, 2024

1 toj dzj sO° j roEszEEd 0@ (60 | s ds d efoudeds hdjzddss ¢
“j kE Htkzet® G6dzj H dzts ‘O bstor]d dpfdzd (EAERP H tc z I ‘sBDdf > | dz
stcj Qo cllafifs oatcj &3y C° ydzedmas WOLO tOL OB O lomdsol o
QzOdzd L § iy k@GO dzj dedf] Mddjze j sPd)dpis@ANDVI , GNDVI 1 OSA
CtoOW d4 z ficd ¢ Of uOmtej joubiziH datz®ds fHg el FlsOyd sdad n  dzH j € fr
tcOL dzd yd Is d *zOlsta f ©OO@®E®). ( F, R d

BpeaHocTH BereTallOHIIX HHAeKca Y BuHorpaay . JLnaBuHmm”

07
06 — — ——] — - — B N ——— .
05

=NDVI
04 | 0 1l TN 1l — T —  EGNDVI
o OSAVI
02 — —— — — — — — —
01 — — — — — — — — —
0 . ‘

] F

F R 8 F R R 8
10.07.2022. | 26.08.2022. | 26.08.2022. | 26.082022. |

IO AR MY dlsdo Oded ojcjlsOydsded dqdenjSmd k& odd

10.07.2022.

15.5.2022 | 15.5.2022. 15.5.2022. 10.07.2022.

ssCsdd fteotse Mmded BOT O @OStsdzd3D] dzl@W @z | g efs jOlf @y Q
MisOlsdmisd ys¢ d L dzOyOd waBjo' D) W@ 4 Pts did R f ltizef § SFOUZOIs t6
ZzOo sH®.@o BBQ dtctsds HO dzOeatsH® O O j ded " j Bddzts fftodc
500C 00 tojLbdzkOls “j ByjSdoeOod. lwddkdCtd Hkzesd
WidtsWOL) " BOOBOOE Mmj OLddS¢] dJL Bjdd® ooy |
Istcj Is BOdzdsdeQ Is 3O dz toj H 2 ¢ 5 odOLdasecO Cdoffsja 6 Pl ®O B G H |
O odhj owjHdsmlsd Modrn O&OddfatOdgdn dsshd  lSEOfyE
Ud® j ded ytsd3 oHSMH dafdzGhpdssficij Mils d dsz dzd MOIsd Bts? 2 ftetsHEZC Is
JHO CtsL dWds Oomdits o & Wrtpifrtso jj¢ j L Oo s tflssofnjd<déls jjL |
Yyj delstcOyd j RdzstesW ddzO. | O¢jdd d ¢ Ofigfddsss o Ofs taizfsin I |
Piefmi, BJL §tojls) «Odssict cfizsjdlssds) todisic)! , B j @&dids O k@
St)sdB0GO (F d S) ddeGi <y (hefdedaiijdzy s Do dis g
i, 2§sCOQatlffs@O 9 j<j otcjHdMIsd Modr ©jGcJls
E k S oGk jplddg@risiOlsd fj B Oh ¢ Qo0 k£ HJ ORI ydz

93



L) besttd fjedsk) e)i @) b®Y] jS b jfledg

d £ CotdhkjkkY @cOdgdksS @aftidodaksddio@® o O ¢
i cikasd dGo M S o Bt Is &30 dala] disjo sty BEstpls s o

i) o oy QsciisctistAny o izls O & b § of detEdilas fifls B (° dzs ¢ § 5&ed g OwWQ L 2

dds otej Hdetsflsd 5O ouj@S s Qv d odElffts SqjdzHls JSHEHOL. 6 Pls Iz t6 j

o

Is

Q_'OSEEQ-

dniznts fz tad iz 0Q)° 2 M s tR] s QG 3O dzz, HEFIslpls G dz §

OSE%Z%HWIZSW‘SJSBMGWCJ@WMSMB MORBdd3 Isdds d
J

MlsstedO o 0td  Oyd O ¢djHdaj ATHAUE®O L QD] dzts

PijHcsod St°'d Mk Bddd fjHdkjils sSese dhseo

tod o J ¢J INDW t5dzG NoDdeHl,j CdB)jdB Sy & J oz Isted fded ©3O€

ggNogn—o
° 0

=7

NDVI GNDVI OSAVI

o dzd @) j ¢ j 5Oy d deds dfdigiy & ey dzd o ddscLOHO MO (L
tbj Hiso § dgBMdzts Istoj IsBOded BO zOo SHE O OF O IstsC 5

) esfj ydz® otcj HERDWISf INDEBOEd § e ¢ Mmded BOS O L «
%ZOo 5HS 00 OF O d LHdESH d'dO 1 tgts i), PEBY| dodij jHCdETs frHse] dr@Rs D Iz 6 ¢
Hiszetse Mdzd BOS O, NBRYNYHED dzsi i § M@ fifls dzsfd dzO 0
GNDVIf 8C OL ‘| dzgjhlists, dB{ 346 .0 toy ezflasdgk e j L dzls Ols * O
stcj < jBO @IS OH O ‘| f g jNip0l GSEl B qtzfls 0, GNDYI O L (
0,48.

ltietsfj ydaj otejHdesMmisd oNEYIS,OyGEDZFR) odidz®p Iy @zts L j
sCodtelz ttOL dzd Y doldfHe’ Csoted) [SARAeEQH GROOG sP)zj Sz 2z 3 Iz

94



vOBjZOW BC Ol tojddBO dzOotsHS O OY O dzO BHE s Oydtsdzj d dzH
l'jeilsOoydsdsd ¢«

VEIEBO Vi eNDVI OsAvI
F 0,71 0,53 0,71
R 0,73 0,55 0,73
S 0,71 0,55 0,71
1 s & 071 0,54 0,72
v Misdeo® § ftetsmd yded~ o tf joufdg fdsdls I dgie@@ic S H)R©OZO
p<0,05;p< 0, 01) :i d&f BB M OlsdMisdyuS ¢ L dZOYyO © (dr) (p>0,05), *
L dZOyO " Odz Elisd g g nEmE®se NH)Ys d* L dB0o " 0dz iIsdyo"™ (p

U iMdeO® j L dOyo’ dasfmisd tcOL dzd €Sjls tely dseddmozfiAs iy ls t§ *
MsOIsdmMisdysd L dzOyo dz0 ttOL dzd¢ O (dzer ). t(JiLEdsOlsd
9 jCjlsOydesdedr ddzH j € MBte J OFO RO & ( A&, 73N H §de,iz5 SBEND VO ,
OSAVI, o) wieg)s isOdz f dgss dzOo SHT 0o OF O (F) EMdzH
Hiso SHAdpd s s s d dB sl zsisd LBtse MBOT jT O J¥d¢&OMmd
sd3j tdzse 9 j G § LsOlsq’a @t & el fipIEL  dels Higjh lsdyssx 4B tBLJA
Ofmdez tjWdzjSid £ BdzdMStse dJddaWtcOytco j datsé L to
jsOydtsdzdrn ddzH i $ MO dzO s oSEsdp j UsteRiOISZZO dzlx].dztsp @H Qzts'L
dzdL i3y St°d YtsBs?hQo®HE JHSC OMEERREGIY <l ¢ §
Odzd» O OBHE YEHBBOMHZOMI HO ItcjlsdBBOdz tcj HES S Odats@
d f tsHimtslstfg J BSfddefrpCdzs Mls o  detse § dztsL § .

jHEZB i s dzse 56 S5 WG j del§ @ j & Oy teddgfl™  dndH
gIZZJUéQIStGOdZdZJ C O tedl tYdisfiizts ©s d J dzd (Yt din Rz Ml

Eisdss Csj¥dyd jds Sstjdoyd j dLdj' 2 §ish
MO dedsdhni jSkwOdd) SO&jtw] {§shldadsfdl dzo
B 2022.

S
— 11
&

] ts Cmidzts f “Jggféégg cwsl 1 6 d dzs

NDVI 0,78
15.5.2022. GNDVI 0,91
OSAVI 0,70
NDVI 0,57
10.7.2022. GNDVI 0,29
OSAVI 0,58
26.8.2022. NDVI 0,97

0,63
0,59
0,60
0,35
0,65
0,34
-0,96 0,69

1
O — — — - - -
o ~ ~ ~ ~ ~ ~

j sOydtsdd ddzr j C IS AV G N D \bId, dzddldielz , rEtiEOes
pdzts’ Ot &ZOyd d MO YtsCese dsh k&0 L i dHils
@@ B¢ stej &ZOyd ' 2 6P |, f dishas ipstdP L(lr =j0 , 20 Is 15

¢jlsOddsisp EOEO ) 56 Gic] TS OL Olsj ° § 5ksj dgyd
NDVI “j dd&Ots L dzOy0O  dzz dzilsc Qis{dndsd@lz dS tsQeVy S
0Bq§) ="fzcjtedhj HO "j (64509l PdNDWO d
ObkeOBO &imsO d MO § fad & Mt ) s O b ¢ f

95



<j o9otjHdztsfylsd NDVI sedydzs ECOLk"E d&2O BB? E
d¢ Oomdesmlis, hiss " twLjLEdzlsOl {§ldd0OddsscH dxedjs H
oaEpyl © §  bf ddzjikOdzed  dds W OL O@BO) B, EEC® | das®s o
L gizd € Stej dzOyd " 2 MO W) omdzs v < B sfef 2Oy d 5% MO
5 Mikzcj tc GNQVI SHedMis Gsdg j dzd f 8 j 6 J SOIs d 9 dgtets Misd Mmis O dz
NHO dzd " j dzO° Bts? d (dzH d ¢ QS ¥ [EOdO@ W@ ¢ 3 t d det fxC
Istej Bdzets fftcjHOdHJ IS tc d dats fy, NDVI M YOL¢(OsDE |
jdzzls®¢ L O Cttedh < NDVI d GNDVI LO ftjHod
' O fn dgoith & Bic PBOFY GHEEBYD " |, ¢
fteddzsmtsds d sC0OLOI]? d

ST RGBT
UTE;*WUT@WUTEE“—'

q
J_ ¢
iz

5]
—
=

O

Bd? ¢4 4, U J
Qtsts;dz@ucf n
ZO' sy’ ded

1 toj ydquL dzts l;f cO<j ] otHdAdse mMEBOEEHOY joSdurddidzd dis
Ctted <pepdO "] o0 dO dEsBOY ¢o Gtafsli@zdfdsf tetseo § H § dzd
(Balujaet al., 2012Zufiga Espinozat al., 2017Paduaet al.,2019; Giovoset al, 2021; Kasimati
et al., 2021Li et al., 2022Tanget al., 2022Berryet al., 2024G a v r i et ab, 2024.

Baluja et al. (2012) fkz kkosp®RifeOdsd® 815k dzd B
Bjftod BjdaRp SH® 09 0° O fsds<k IsjodkOddds J &kzdsd
H
/
)

)
d
&
0]

©
o
=)
@
"
Q—

Hictsdgs B 3O HtsBd  j ded df o geO Lz gztizePIls O, e dMtsC e o tcy
Cstej d&zZOydlzjo e B Oydtsdedrn ddzH j MO NDVI d TCARI

Otetsydlsts £ kmMdztsodBO HEZcsktcO dise dzj HisfMIsOIs ¢ O

BOfdO & Lisdegj MO teOL dzd yd l9'dlsds  defgftoitsid B0 dz@useH delistss
Hisdztsh 5 A gz Of ZOdzd e O £ . z® sty Y dao @I dese Mistej MO o
sOBjtcdzi DBt Bzdsdmi j SteOdzdzgd s d Isj to &30 dzda
Zufiga Espinoza etal. (2012) o d dzesctcOH d B3O £k s tstzi)ged dz® OB ¢ dzf s 5 ¢
MiLtdd twOMmMsPls{@R®Y BRIz d SctsHdh ¢ O € ts5dzd Y dfdz@ 020 HnEnw. d
lteddzj C jdad tejdd3dd dzOoatsH® O OY O Mk L Oy dd d&oO
100% (SCtdlstetsdzO, fMisOdzH OteH 20 Missf © dzOo tsH S O OF O)
S5O0 dkOolsH COUBME d20 SCtdElstetsdzlz. uvSk§dO §teddsj s
jtcdtsHO BddzO " jJ 416 mm dzO0 WNORIS to wdzdaNod® Vil O tafy jlsig Orle
Pdetse fsCtedoOYO oddesej dsLj Mk Bddzd E Ctstej dz
Mstp®O? Fyk Mk Mg j cHjGsOoydtsded ddzinj Sd Htsed  j ded

Odzd 9j<j otjHdshNIsd MO o <O jd dtstedsj dzOo
Ctedoa OYyUO ftsCOLdoOdzO wBtedzzlsd Istej dzH .

ribbd Cagrtese Ms@das@o ity NOdsL j bk o desCEtcOH L
f sz zisd MY j ClstcOetizg §  fded BOBO h j figldc h ff telfalzgigiz® H to ts
(2022).r S MY j tod d3j dzls 220 1UsBtc O “ HOXS LZ2tOBAOR. & CulstM| dajj Isted o d dat
ffz Bddzd Yteddd  j dd tOL dd Ydusld, stjdsds@dads REPEYH O
2018 ¢ tsH duid] Isde § &5 2BArdzds d diel] HYASHS 620 ezt €35 @O PO  § tod di3d © 4
osHB®R C° 0 ' j EK)o,dotoE dasdeOffdZds 4 rdofifide dzzIsd ©® SH dz
2020. ¢ tHafjdsdZOdpHis § zded &3 dzQo BIEL O Q° faBo sw 3 0 O T A
ISt j Is BAPROKG dzets C O igd L Ok de® dzd O dedaf tsiAs ngaftsh Is tc j1 i3 s dz
Ist5,as@ O Isted fidrcq dg@EP glz@L d 0 dzts dZOo 5SH S Q9o OdzO BHE OO O
Bd Mpdgafy fslstf zdzd s tstc @ ate@ j iz KNGHEfsdEE GG Mot ¢
Mo dr Mmded &30¢ O GNE fnd dp@ay TZBSBY|1 d dzv j SO 0, 68. t 1L
mMskznd ] Mk &k MOcd&OmMdesmisd MO tojL bkzdzlsOlsd®ko o
otoj HdsMIsd BBO dzOo jHjdzdn dd48 PO BT |FRisEdzj 8 @WGZP o B
d Mlstc O3 g vl Az ) ezt ts f) j5O, 057  , 68,, NDYI, GNDVI d OSAVI d dzH j S
tcJ H 3.

96



ltesyjdze ElsdyoO® 0 € dzduds®@usdgts dich ¢ Sfffrpdsts d3f  da @f telaia® beOIs doe
BE< bz H et dzOPaduaed & {209 dzO M n itidsvihifer@ L. cv. Malvasia Fing Iz
d&zhC sd3 toj ¢ d tsulzze d datledstz@HOEzOdzd * J B d dzts  Iz[frf @sefiylsjOdzE |
fjls ftojdzjlsO O E twWOLddydlsddy W j dtsW OL OO o d dat
dz) , MOtOt (Oockfmlb)ted§ zpi sd®yd M $ S dendtg )dzj
sekz<ddzd dNBPUUYEZ@EBORPCEIO | §toshmi ydzO a tcj|HOatg g df
JHdtMis " jJ Bk (ki lkzds® MOc zOMdzs O dzif @ J tc § o s dzl$
J H datsnNsI  d disH], 30 6H®, 6 2 ° Oo d dzjs jfigkd j #) J dzis ¥ O s jkte J O O
codhd fsmi N@Y | o ¢ fmigeSdndldgd Isyn j SO° O (' Bdz) ©H
o5’ O BESBAEPOO® O f dztsH Bellert & dit) 20BLINEZO0 H&EB Jdzd ¢ ot
dzesfisd NDVI dqdzH j € MO 6Bk tcO@Y 6 fiptzts fiplsid 05 4 8 iy thitds
HE Qo O 0. [ SMfjteddijdels " J] Mftcso jHjdz IssCtsd3 o
GtcOHE Itz f Getetflsd. NDVI gdzH j S MO ©H 0,67 d
1) kB dob@O} g0z dZzO0 o d 2l BH Bd ¢ ¢ 5P 0)s o Odzts
ted Mdzd BOT © IbsCtsd3 o 4260j200 4y d dgse] oth jdtc qRHHEEE td @0
Sj(dgBjeis @8 Bd Mj LOBjdjyds NDVI £ ©OLddydlsd
hg etejHdasfilsd NDVI  ddeHzj SYfch Oylaf Hftdeadcf " Izjf dzdj d&d O
d sttt W] dsWo jffeoddglsAstEdstsidipstc Oy do 0° O
O fwsmMststelz wteBd j, MzddBOT | oddetscGtOHO d3kz dzls
Hictsdz tsB Gagdzdeltiglaill. (2024) k& uljtsne dis aigjsnts odzayf
Mited O MsEHd © 2020. d 2022. ctsHddz] IsgVitsdy tOL
vinifera L. cv. Riesling ltalicg. A d? dMistc O} e @O ‘dgsH j dzO SCts° d B
LsdzdtcOC O E ftoj ydL detsd3 o ddzsctcOH Otefmlsoz d C€° d B(
Hsdetsh jJ & B &zZBYo. MmJ shMdeckttOkzO odMsC O Is © y dzts M ks
dHJ dalsd W di CHOeUHe( HiL tizls O d dzts ¢ 6O Hzzy dzfy J3Tz fizls ¢ @Y d §) bzt Gurdz
Mded 3y E ijtedtsHEz COHO 9j6jlOyd O ded " jJ HBQwaE j
YsislsOdzd “jJ HBot? dts dzOftejHdZO L O dHJj dzlsd¥WdSoyd"
NDVI d ddHig € Gy da@dze nls NDVI da63 J O9mM@fcPpod QigO 0 L B¢
gL dztsimMdts 0, 65, O thk LLAxAsdOIs2d “djf lsetefos) €0 Ordldzn g ©Is &1 (g Is g
MlsO " j fr]aJ fszLHOdd " d dLotte dJdeitstcaf®@®dH ®B tatd
YWddzdmMOdzddz LtsdzOBO EftcOo?>®C ® O ¢ t§ B dzjndigjzdgls O YJO &
s tcOH Otcfis e O.

q
)

CESCN2OFO0OFRG Cod
ok

»gIeogogT oo g o
~ FCL=GrOogoe-r
W 9= w_o,mgfmx

Q.

s
HJ
o d

6.73.1 j 6 IsOydtsded ddzH j Szt d [ bk dbts(Ey HEds tc O dzc
¢ O d3g dPlant-O-Meter)

U J A dats dzts 5@ zeEts &Rz tzls O M o i) Gatf 3PSz oz ydpd - k6 2 O ¢
Cstedflsd L OMs@sLZMPo @ BH J O <g d degts diis@Hsg O dzs sH j L dz
ksCsd3 tOLOoB dzdm WOLO “jto Mj bdkj {ehdc @ (o
et al., 2@3, Berrye t al ., 2024) . ] steJH ftoj dzj SO H tetsdzts dz,
f) dzd BOS ¢ dzts o dztsL C tdstaj Is dg@dzjdzd WEHOD s H ¢ DB P O Of tsfig
Bl dzls d i § KO dRaNEO-Meted C 5 d Bjted WdL dsdksh Cs .fllsOF |
[BOoOffjl#lz Mded BO* O ¢ fjtedsHO ojcjlOyd  j, H
(RBERZOSCsdz 5° ToljdsBOBEO MOLKLj 9 OF O B SBAPEEHY) .51
OzOdzdL dteOdzd 7 fdzed BOC O, &\DYL j dzd Mk ddzH j Sfyd NDV

1 06 OW Sk fiedCOL Odzj Ml feshj udj o wNDVdaslsd
GNDVIE ©Sodtolk tOL dzd wdEsid 50 ol jBs dfF&)k gz@d 3 d S OL Odz

JWjC0Ol ti)dEo apPe jsbafeFQ®Rd ] do

97





































































































































































