NMPEOABAHKA U3
AIrPOMETEOPOIOI'NJE

®EHOJIOIMMJA

[Mpod. ap bpaHucnas HpatukoBuh
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« @eHonoruja je Hayka o
Ce30HCKMM pa3zama pasBoja
burbaka (1 XXUBOTUHA) raje ce
npoy4vyaBa HMX0Ba 3aBUCHOCT
04 dpaKkTopa crnosbHe cpeaunHe

« [ujenun ce Ha outodeHonorujy
N 3000pbeHOsIornjy

- [lloyeTtak ce3oHcKor pacta dburbaka
3axTunjeBa ogpeheHun npar

« dutoeHonornja npaTtu Temnepatype, dpotonepron v
cagp)xaj Bnare y 3eMsbuLLTY.
pasBuhe burbaka o4 rnoveTka - HajsHauajHuju takTopy cy:
A0 3aBpLlEeTKa BeretaynuoHor Temneparypa (Ha NpBOM MjecTy),
nepmoﬂ'a AYXUHa aHa

(boTOnepuognTnlam), Boga u

b ; nagaBnHe, CyH4€BO 3payvyeH-e ”
' , ArpomeTteopond BJ€Tap.
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burbke TOKkoM roguHe
NoKasyjy jacHy
NepuoanyHoOCT Y
NOCTYMNHOM CMjernBaky
pasnnunTux gpasa
pa3Boja (peHodasa):

HULIaHE,
nucTame, i l /\f
nynarbe,

BBCH 10 BBCH 12 BBCH 13
KIiaCah€,

BBCH* ckana je yHuBep3anHu cuctem 3a
onncueare PpeHoNoLKNX goasa pasBoja
burbaka - of Knnjarwa 40 nyHe 3penocTu.

da3za

A
@
]

Knnjawe / HUUake

PacTt nucra

dopmmpare 6oYHUX n3gaHaka

[poayxeHn pacTt cTabna-n3ayxmBame

Pa3Boj nnucHe posete unun 3agebroama

[lojaBa uBjeTHUX Nynorbaka

LiBjeTare

Pa3Boj nnoaosa

CaspujeBamne nnogosa / 3pene buroke

O|lo|IN[oOojlOh|hh|WIND|~|O

[Mponagawe / ogymmnpane dburbaka

LBjeTame,
3pere n ap.

YHyTap cBake (pase noctoje nogdase: HNp. BBCH 65 =
nyHo uBjeTawe, BBCH 10 = npBu BUO/bMB NNCT, UTA.

*Biologisch

e Bundesanstalt, Bundessortenamt und CHemische Industrie
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* HajcTapuja peHonoLlKa
ocMaTpawa nma Janas, rgje
ce 30o0r ,,[lpa3HuKka LuBjeTara
Tpelwlarwa’ npartu jow og 812.
rogunHe

« [laHac cy peHonoLka
ocMaTpakba Mo ocMaTpama
Ha arpoOMeTEOPOSIOLLKNM
cTaHuuama LUMpoM cBujeTa

T

deHonorvja npeacrasrba OCHOBY 3a
npoy4yaBah-€ yTuLaja BpeMeHa U
KnMMe Ha pa3BuTak burbaka.
deHonoLwkM nogaun mory 6utm
NOroaHn 1 3a CTyanje O KNMMaTCKUM

npomMjeHama n rmobanHom 3arpujaBamy
ArpomeTeoperorrye .




e neneenennn

« Kopa Hac ce doeHorsoLlKa
ocMmaTpaka y Bnay
roavlltaka npate u
objaBrbyjy og 1951. u To Ha
crbegehum durbkama:

» [lnBrbe 3erbacte Ourbke

3awTo je peHonormnja BaxkHa?
> Lymcko apsehe n wnbrse - MpenBuharbe oNTUManHUX TEPMUHA
> nMBaﬂ,CKe TpaBe U noJbonpmBpeaHnX pagoBa
- [lpoujeHa pusnka og mpasa, cylle,
MaxyHapke noxapa
» PaTapcke Kynrtype - I'Ipah_eH:e yTuLaja KnmmMaTCcKnx
NpoMmjeHa
» Bohke n BMHOBa nosa - MnaHnpane HaBoAH-aBar-a
- OuyBake bnogmeepanTeTa, UTa...

- ArpomeTteoponoruja )
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 Kopa Bohaka ce nparte:
- [loyeTak nucrama

- [loyeTak uBjeTama

- OnuwTe uBjeTame

- [lojaBa npBuUX 3penunx
nnogosa

- Onuwrte xyhewe nuuwha

- OnwTe onagake nuwha 3a ocmaTtpamne ce brupa HopMmarnHo
pactyha, 3gpaBa u He cyBuwe Mmnaga
BONKa, jep OHa Koja je cTapa camMmo nap
rogMHa jow He uBjeTa 1 He JOHOCK NIog

ArpomeTteoponoruja 6
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* buroke kao MHoMKaTopn BpemeHa
nmajy Benuku 3Ha4vaj 3a
npoy4yaBar-€e Krnnme Hekor nogpydja

« BpcTta u pacnopen burbaka CBOjUM
NPUCYCTBOM YKa3syjy Ha
MaKpOKnMMaTCcKe KapakTepucTunke
nogpydyja, anv n Ha
MUKPOKNMMaTCKe (JIoKasiHe) jep Hnp.
burbke 3HaTHO paHuje LBjeTajy Ha
JY’KHMM eKkcno3uunjama y ogHocy Ha
cjeBepHe

v ArpomeTteoponoruja 7
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MAP1
Hardiness zones
for plants in Europe
Annual minimum temperature in °C
Zone °C

* [Nlpumnjer-eHa
doeHoKnMmaTonoLlKa
ncnuTMBara roBope o

<-455
-45,50 / -40,1

notpebu ogpeheHe buroke sz
3a Bnarom v TonfoToMm y LTy
CcBaKoj ¢pa3n passuha A S

— - fala s V. [ P——e

i O B M I-I O Ka 3 aTeJ-b M . QUELLE: PROF. HEINZE / PROF. SCHREIBER AUS BARTELS, GARTENGEHf)LiE 19 UEH - i i
npeacrtasibajy OCHOBY 3a

deHonoLwKN nogaum KOPUCHN Cy N'y

arpoKNMMaTCKo MeauLMHYM 360r oko 130 Gurbaka unju
pejoHupar-e NOMNeHOB Nnpax 13asvea anepruje u
NOrbONPUBPEAHNX KYNTYpa, Knjasuuy. [osHaBawe BpemMeHa

LiBjeTaHka MOXe Ibekapy nomohu npu
drpoOMETEOPOIIOLLKE nocTaBIbaky AujarHose.

NMPOrHo3e " Ap.

T ——

ArpomeTteoponoruja 8



* [lpn dpeHOoKNMMaTCKOM
NcTpaxueawy obpaga

aerg®alert (i)

nogartaka ce BpLnN HE Trave 245
npemMa KaneHgapckmm chinisiakilo e
MjeceLma Hero npema il e 220
npupoaHMM eTanama liba

pa3Boja 6urbKe (HMNp. oA e e s 04
cjeTBe 40 HMLUaHa nnu og Koprive 05
obHaBIbaka Beretauuje y e ancanach
nposrbehe [0 uBjeTara sl 03>

nuctawa un ap.) O%rfam se
, Cose - o ‘_-z_ |5 | Dobro

'

ArpomeTteopornoruja
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« (deHonornja nma BeNUKY
npuMjeHy 1 y BohapcTBy

* [lpn nogusawy HOBUX
3acaga u3bop coptu Tpeba

BPLUMTU HA PEHONOLLKO]
OCHOBM

« QdeHonouwika ocMmaTpaHa

MOry ce KOpUCTUTu n'y ,

[TyHO uBjeTarwe BULLHE, KPYLLKE U
BMHOTPpaaapcray, LUSbMBE KO Hac y Npocjeky HacTyna
nyesiapcrtBy, 3alUTUTU ncrospemMeHo (15-25. anpun) a
BGurbaka o 6onecTu u HajkacHuWje uBjeTajy jabyka n opax.

LWTETOYUNHA UTA.

‘ ArpomeTteoponoruja 10




e neneenennn

e Y wymapctey dpeHonoulka
ocmaTpah.a ce Mory KOopuctmuTu 3a
yTBphrBaHe DNOKITMMAaTCKNX
nokasaTtesba oapeheHe BpcTe U
HEeHMX 3axTjeBa npema CrnosbHO|
cpeauHu

* Y beHONOoLWKNM BPTOBMMA BPLUU
ce ocMaTpare Ha YeTuHapuma,
nucrtonagHom apeehy v Wnbrby y
Pa3NNYNTUM KIMMATCKUM
ycrnosuma

w ArpomeTteoponoruja 11
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* [lo moryhHocTu Tpeba
ocmaTpaTu gpeehe yHyTap
HIYME Jep OHO KOJe Je j\> CnuyHo je 1 ca Bohkama.
yCaMIbEHO UNn y
apsopennma, napkosmma,
HernocpeaHoj 6nmM3nHKN pujeka,
jesepa nnuv rpagosa, Huje
norogHo 3a ocmMaTpame

* /3 rogmnHe y rognHy Tpeba
ocMaTpaTu ncta crtabna Kako
6u aHanuse n pesynraTtu
B6unn o0b6jekTNBHM

-_ ArpomeTteoponoruja 12




YTunuaj pasnmyntux paktopa Ha TeMmno pasBoja
burbaka

« Opf cBuX gpakTopa crnosrebHe
cpeaunHe Hajeehun yTuuaj Ha
pa3Buhe burbaka numajy spunjeme

n Knuma T et w o e
 Knumatcku ycnoBu yrnaBHom BN RPN |

oapenyjy apeane burbaka, Kako A

Y XOPU3OHTaNHOM Tako Uy S = |

BEPTUKANHOM CMUCITY Y ¥V 4
 BpeMeHcke npunuke, Koje ce 13

rogvHe y roguHy Mujersajy,
YyTU4YYy HA TEMMNO pa3BUTKA
burbaka ogpeheHe roanHe

| T— ArpomeTteoponoruja 13
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» [lopen Tora, Ha TeMno
pa3Boja burbaka ytu4y
don3ndKko-reorpadckm
YCIOBU CpeaviHe:

— reorpadycku nosoxaj mjecra

— perbed
— 3emMIbuLlTE

ArpomeTteoponoruja 14
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« Opf reorpadockor nosnoxaja 3aBucu
OyXVHa gaHa n Hohu n HepaBHOMjepaH
pacnopen CyH4YeBOr 3padera

« CyH4YeBO 3payer-e 1 TemnepaTypa
onagajy nayhu o jyra ka cjesepy Ha
cjeBepHOj] xemmcagoepu, LITO je npaheHo
ca 3aKkallubeH-eM y pa3BUTKy burbaka

* XOPU3OHTanNHW PEHONOLWKN rpaanjeHT
(3aKalwHen-e) ce Kpehe of 2-5 aaHa
Ha cBakux 1 °C y 3aBUCHOCTM 0
reorpadckor nonoxaja

w ArpomeTteoponoruja 15
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 [locmaTpaHo of 3anaga
npema UcTtoky Espone
nporbehHe peHodase
noymmy KacHuje 3a 0,4-
1,6 naHa Ha cBakux 100
Kkm, jecere dpeHodpase | ,
nounwy paHuje 3a 00 0,8  nMpocjevan narym nodetka (a) 1 sasplueTka
naHa Ha ceakmx 100 km, (6) BereTaumoHor nepuoaa y Esponu
OOK JbeTH-€ He nokasyjy
HUKaKBe NpOMjeHe.

)

- 05.04.

QLT
Jnnnmnm

ArpomeTteoponoruja 16
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» [eHepanHo, y EBponu BeretaunoHu nepmoq novunte 3,1
OaHa kacHuje Ha ceakmx 100 m Hagmopcke BucuHe, 0,5
OaHa kacHuje Ha ceakmx 100 km og 3anaga npema UCTOKY
n 2,3 gaHa kacHuje Ha ceakmx 100 km opf jyra ka cjesepy.

« BeretaumoHu nepunon 3aBpLUaBa ce paHuje ca nosehakem
Hagmopcke BucuHe (3a 1 gaH Ha 100 m), ca noBehawem
reorpadcke ayxuHe (3a 0,2 naHa Ha 100 km) n ca

nosehawem reorpadcke wupuHe (3a 0,1 gana Ha 100 km).

- 120

o
88

28

[TpocjedHa oyXunHa Tpajar-a
BeretayuoHor rnepuoga y Eesponu

8833

a8 38883882888

—
—
el
=
=
e
==
-
===
==
==y
=
=
—
==
=3

|
| r—
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« QeHosoLKe dase KacHe U ca
nosehakemM HagMoOpPCcKe BUCUHE

* BepTunkanHun peHonoLwkm
rpagujeHT roBopu KOMuKo je
3aKkallhen-e (pasa pasBuTKa ca
nosehawemM HagMopcKe BUCUHE
3a cBakux 100 m.

* Kop Hac je BepTuKanHu
doeHosnowkn rpagmjeHT nocebHo
3Ha4ajaH ¢ 0b63Mpom Ha
NMIAHUHCKN KapakTep 3eMibe

- ArpomeTteoponoruja 18
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* Ha npumjep, BepTUKanHu
doeHOoNOLWKN rpagujeHT Kkog Hac 3a
nweHunuy nsHocn 1-3 gaHa Ha 100 m
Y 3aBMCHOCTU Of, OMLUTEKNNMATCKNX
ycrosa

« OOnuk perbeda, Harmb u
ekcnosunuuja Mory y 3HaTHOj Mjepu
Oa yTuyy Ha BepTUKanHu
doeHOoNOoLWKM rpagujeHT

* Y yaoyoroewnma y peroedy creapajy
Ce je3rpa xfiagHor Basfgyxa koja
OoBoae 00 3aKallhens,a Yy pa3BUTKY
burbaka

ArpomeTteoponoruja 19
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« [lo 3akalir-eHa y pasBUTKY
burbaka moxe gohu ako je
OHO TepeHa bnaTHaBo Unu
NraBHO, Kao HMpP. Y
KpalLUKUM norbuma

« Kag je pujed o0 ekcnosmuumju,

Ha NCTUM HaOMOPCKUM _
BYICMHaMAa Ll,BjeTaI-be Bohaka 5nm3|/|H.a BENUKMX BOOHUX akymynauuja
(Mopa, jesepa) Takohe Mmoxe ada ytuye

MOXe noveTn 1-2 ceaMULEe | ya dase 1 Temno passoja Gurbaka.

KacHWje Ha CjeBepHUM Yy Hnp. nporbehe HacTyna paxuje y

OLHOCY Ha jy>|<He npuobanHom gujeny, ook ce 'y N
_ KOHTUHEHTAarNHOM rbeTn bpxe oasujajy

(CyH4YaHwuje) nagmHe npomjeHe 360r 3arpujaBarba KomnHa.

- ArpomeTteoponoruja 20
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* W 3emrbmuite yTnye Ha
doeHonoLlKe npoLece.

» [ljeckoBuTa 3emrbuLLTa ca Behom
cnocobHowhy npoujehnBawa
bpxxe ce cylwle n 3arpunjaBajy,
300r 4yera Beretaymja Ha buma
noynke y nposbehe paHuje a cee
drase passuTKka npoTuvy dpxe.

* Kopg rmMHOBUTUX 3eMrbULLTa 300r
nosehaHe BNa)XHOCTU gosfia3n o
cnopujux npoweca n 3akalltena
y pasama pasBuUTKa Koje Mory
n3Hocnutn n go 10 gaHa

ArpomeTteoponoruja 21
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« Knumatcke npomjeHe Mory OoBeCcTn A0
nopemehaja y dpeHodasama.

* WcTpaxnesan.a nokasyjy onwTn TpeHA
paHujer nojaesrbBake peHodasa y .
nposbehe Ha cjeBepHO] xemuncdepu 3a 2,8 |
aaHa no geueHnju (Parmesan, 2007). "

* VcTpaxuBara peHonornje patapckux _
. Pu3nuu Koje knumaTtcke
KynTypa Kao LUTO CY: KyKypy3, OBacC, COJa U | yhouiene notoce:
Op. jJacHo cy yTBpAuMna aa cy ce - paHuje uBjeTare U
doeHoase koje ce oaBujajy y nporbehe nosehaH puauk o
jaBrbane paHuje y nocrbeam0j AeLeHuju | <aeher Mpasa

: : - Nomjepare
XX BWJEKa, IOK CY JECEH-E cbeHocpa3e Beretaumnjcke ce3oHe,

HacTynarne KacHuje utA...

ArpomeTteoponoruja 22



Ce30HcKO pa3suhe burbaka (doeHOoNoLKN
KaneHgap)

e nenenennenenmn
« deHonowka goba HUCY Be3aHa
3a oapeheHn gatym Beh cBake
rogMHe novnky U 3aBplLuaBajy ce
Y pasnnynTo Bpujeme y
3aBUCHOCTU O BPEMEHCKUX
npunuka Te roguHe

* buroka je komnnekcHuju
NHOMKaATOP HacTynaka
ogpeheHe ce3oHe oA
MHCTPYMEHTAaNHOr Mjepemna
caMo jeQHOr MeTeopOsIoLLKOr
enemMeHTa

- ArpomeTteoponoruja 23
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« Jouw c kpaja 19. Bujeka
NocToju nogjena Ha 8
dOEHOSOLLKMX rognLLIHMNX
noba: npetnposbehe, paHo
nporeehe, npaBo nposrehe,
paHo JbETO, NPaBo JLETO,
paHa jeceH, jeceH 1 3mma.

« Koo dpeHONOoLWKNx
KaneHgapa nocTtoju jacaH

J;’r:wﬂ‘ﬂ ~ N
¥
]

penocnuvjen y passuTky AN
nucTonagHuMx Bpcta um g N
KYNTYPHUX Burbaka

- ArpomeTteoponoruja 24
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 Hnp. ncrta goeHosoLKa T

dpa3a HacTaje UICTOBPEMEHO L

\ * é

/e

KOO BULLE PA3JTNHNTUX g

A\

BpCTa unu ogpeheHoj gasu coZ/
jeOHe BpCTe oAgrosapa
apyra gasa gpyre Bpcre
roBOpU 0 NnoajeaHakoj

[vBrbe 3erbacTo 1 WyMCKO burbe cy

peakunjn burbaka Ha Hajboren heHOMHOMKATOPKU jep pacTy y
ycroBe CloJjbHe CpeNNHE, MPUPOOHNM YCITOBUMA.

NPBEHCTBEHO TONJOoTY Mory ce KoOpUCTUTU N KyNnTypHe burbke,
npu yemy Tpeba yTBpaANTM Koje burbke

n doase pasBuTKa aajy Hajboroe
NHAMKauuje o rpaHmuama nameny
NnojeaAnHNX cesoHa.

ArpomeTteoponoruja 25



deHonoLwika ocmaTpata

e e e e e e ey

* XMBOTHU UmKnyc BehuHe
burbaka cacToju ce oA aBa
OCHOBHa nepuoaa:

1. ®opmupare BeretaTUBHUX
opraHa (KopwujeH, ctabno,
FNINCT) KOju cnyxe 3a
ncxpaHy buroke u
cHabajeBaw€ BOOOM

2. dopmupame
reHepaTMBHMX OpraHa
(uBMjeT, NN0A4) KOju cryxe
3a pasMHOXaBaHh-€e

‘ ArpomeTteoponoruja 26
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« Jow npeuunsHuje je ga ce nogjena
XXMBOTHUX LMKITyCa BULLNX DuIbaka

ZKuBoTHH IIMKAYC OHLoKe

Kopen  Tlojasmyj Iojanmyje ce Llgetosu ce
M3BPLLN Ha: e s o
1. dase pa3BuTKa 1 pacTa “ ﬁ{ =
2. Y3pacHe nepuoge o " 3,/ B P
3. Cragujymu pasBuTKa ? |
4. ETane opraHoreHese nnu

Moo dba3om pasBuTKa

(beHodraszom) nogpasymjeBa ce

crnosbHa npomMjeHa Ha Gurbum

KOja HacTaje Kao peaynraTr

« deHosoLWKa ocMmaTpara nparte VRISV hUMOMOLLIKMX 1
drasze pa3BuTKa burbaka TOKOM BUOXeMMjCKIX MpoLieca pacTa U

HMXOBOT BEreTaLUMOHOr Neproaa | PassuTka durbke

ArpomeTteoponoruja 27
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« CBe BULIe OUIbKe y Koje
: L [ PR
cnagajy v norbonpmuepenHe f ( @
KynType cnagajy y: f
- JegHoroguiixse,
- [Boroguiute n

- Buweroguwre

ArpomeTteoponoruja 28
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« JegHoroanwte burbke 3anovnty u
3aBplLuaBajy CBOje LMKIlyce yHyTap
jedHe roauHe

. \%* *es © 3 :i glx; \
+ [IBoroguwis-e BpCTE Yy NPBOj roANHA — o .
dbopmupajy BeretatmBHe opraHe ay >
Opyroj rogunHn uBjeTajy n goHoce /“ g = »

nnog (lwehepHa n cTodHa pena un gap)

e Y BULleroaunLlH-e BpCcTe nopen
LyMCKOr gpseha, Bohaka n BUHOBE
no3se cnaga KpMHO burbe 13
nopoauue nerymmHosa (rnyuepka,
LpBeHa ajeTtenuHa) n Tpase.

‘ ArpomeTteoponoruja 29
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« QeHosIoLWKa ocMaTpaHa ce
BpLUe npema jeaAUHCTBEHO]
MeTOoL0Normju

* UWUIb je YTBPAUTU reorpadoCcKo-
doeHOoKNMMaTcKe 3aKOHUTOCTH
Yy pa3BuUTKYy Dunrbaka

« Cartenutcko npahemwe
cnekTpanHe cnuke burbHuX
BpCTa 3aBucu og mopdhonoruje
burbaka, dase pasBuTka u
reomeTpuje burbHor
noKkpueaua

“ ArpomeTteoponoruja 30

NDVI je Hajuyewhe kopuwheH
NHAOEKC Beretaunje y peHonoruju.




 NDVI omoryhaea npahemne
KIbYYHUX PEHOSTOLLKNX
dpasa Ha LLNPOKOM

noapyujy.

NDVI

Tymauerse (og -1 go +1)

0,6 -0,9

[ycTa, 3gpaBa Beretauuja

0,3-0,5

Cpegmse rycta Beretaumja

0,1-0,3

PwjeTka Beretauuja, Tpasa, X0yHe

0,0-0,1

[lono 1no

<0

Bonoa, cHujer, obnaum

'\:\‘

[Mpumjepn ynotpede NDVI y dpeHonornjm:
1. YTBphnBame novyetka seretaumje kaga
je NDVI > 0,3 T1j. nuctamwe, noyetak
aKTUBHE Beretauuje.

2. KynmunHaumja seretauuje kaga je
Hajsuwa BpujegHocTt NDVI Tokom roguHe
Tj. MAKCMMYM DOTOCUHTETCKE aKTUBHOCTH.
3. Kpaj Beretaumnje kaga NDVI onaga
ncnog npara unu xxyhewe nucra,
npecTaHaKk akTUBHOr pacrTa.

4. Nag NDVI Tokom cywe nnu sBpyhumx
Tanaca ykasyje Ha MOHUTOPUHI cTpeca
burbaka (3arBapahe cToma, yseHyhe, nta)
5. MNpahene rognwmnx Bapujaunja
(aHanu3e TpeHagosa) Tj. UMa Ny roanHa ca
paHNjUM nncTawem (KnmmMarTcke npomjeHe),
KOJTMKU je MHTEH3UTET BereTauuje, UTA.

ArpomeTteoponoruja 31



deHoMeTpUja

e

« (deHOMeTpUja NpeacTaBba
npahexwe nosehamwa
BUCWHe, NOBPLUNHE UMK
3anpemMmnHe nojegunHnx
BUIbHUX opraHa

* Hajsuwie ce mjepu BUCKUHA
burbaka

« Takohe, Mory ce Mjeputiu
NoBpLUMHA NUCTOBA, nopacTt

nebrbunHe nnoagoBa Bohaka,
nebrbunHa ctabana v cn.

- ArpomeTteoponoruja 32
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XBAJIA HA
NMNAXHMUA!

ArpomeTteoponoruja 33
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