MPEOABAKBA U3
AITPOMETEOPOIJIOINJE

3Ha4yaj MeTeopPOoSIOLLUKUX
efieMeHarTa 3a pacT
ourbaka

[Mpod. op bpaHucnas HpalukoBuh



e e e e nnnnnennnni

« JXMBOTHa aKTUBHOCT
burbaka Teye nog ytmuajem
cnoJbHe cpeauHe, noa
KOjoM ce noapasymujeBajy
BpujeMe 1 Knuma,
3eMIbuLITe, reonoLlKka
noasnora, n apyrn OUreHN u
XMBOTUHCKU OpraHn3mm




« (CBW hakTopu croroHe
cpeanHe Ui eKOoJ10OLLKH EKOLOSKI FAKTORI

drakTopu mMory ce
ABIOTICKI - uticaji

nogujennuTu Ha:
- AbuoTunuke (knnuma,

Living & Non-Living
3eMrbuITe, noasora) Examplos & | Examples
o Plants o Water
- BuoTtunuke (utoreHn, .232’3?"_57%\ s 5 )
300reHnN N aHTPONOreH " o -
aKkTopU N

« Ekonowuku caktopm cy -
OVNHAMUYHW 1 gjenyjy Ha
burbKe yBujek Kao
KOMNneKc goakTopa h

—



CyH4Y€eBO 3payere

e CyHUE je OCHOBHU N3BOP
eHepruje cBux PU3NYKNX n
XeMMWJCKMX npoLeca y npmpoau
N N3BOP XMBOTA Ha 3EMIBU

« 109 nyTta Behe oa 3emrbe

* Ha nocujaHo cjeme CyH4eBa
eHepruja gjenyje sarpuvjaBakem
OKOJTHOI 3eMSbuLUTa a Kaga
burbka HUKHe Ta eHepruja
CIy>u 3a obpasoBate burbHe
Mace 1 3a obaBrbarke pasHUX
don3NONOLLKMX N DUOXEMU|CKMNX
npoueca y oursum
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« CnekTtap CyHueBoOr 3payera aujenu ce y Tpu rpyne:
- HeBuagreunsm yntparsyobunyactm gno (mawe og 0,4 um)
- Buareusn gmo (0,4-0,76 um)

— Hesuaremnsu nHgpauypserHu ano (sehn og 0,76 um)

« Buoremsum gno cnektpa numa Hajpehu ytuuaj Ha buroke u
rbyae NPeKo CBJETNOCTU OOK je MH(paLpBEHN MO BaXaH
30or TonsnoTe

Electromagnetic spectrum

Radiation type Radio waves [ Microwaves Infrared |Ultraviolet X-rays G::\;;r;a
Wavelength 30 mm 1mm 10 nm 0.01 nm

(approximate)
Visible light

700 nm 600 nm 500 nm 400 nm 5
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* CyHue Ha pasnuyunte
HayMHe yTnye Ha buroke,
npuje ceera:

* UMHTEeH3uTeTOM 3pavema
« doTonepmnoanIMom

Copyright 4014 Commerical Hydroponic Farming
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 Opn vHTeH3uteta CyH4YeBoOr

3payera 3aBUCU XXMUBOTHA
aKTUBHOCT OUrbaka, Hapo4nTo
04 OTOCUHTETCKN aKTUBHOT
3payverba BMOSbUBOT aunjena
cnekTpa

doTOCUHTE3A NOYNHE NPU
HUCKOM UHTEH3UTETY
CyHueBor 3padvera a
nosehakemM UHTEH3UTETA
nosehaBa ce HMBO
dooToCcunHTE3E

T

* Photo = light
« Synthesis = putting together B
* Photosynthesis is the

* Happens in 2 phases:

Photosynthesis Overview

PHOTOSYTHENSIS

process that plants use to
trap the sun’s energy and
build carbohydrates (called
dglucose) that store energy

— 1) The Light (light-dependent) =
reaction creates ATP, releases ;
Oxygen.

— 2) The Dark (light-independent)
reaction uses those ATP
molecules (from the light
reaction) to make glucose.



* MehyTum cyBULLE BUCOK MHTEH3UTET
3payver-a ajenyje HenoBOJLHO Ha
burbke jep je npaheH BUCOKOM
TemMnepaTypom NincTa Koja gosoam
00 pacnagaHa xnopodwuna na
nuwhe XyTn v yrmHe

* [lpu HegocTaTKy CBJeTNOCTU
nosehaBa ce nopacT burbke Ha
payvyH nuwha, buroka ce ncrtexe a
KOopujeH ce crnabo passuja

« Tako, burbke Koje cy y cjeHu ce
crnabo passujajy (HMp. y BoOhHaky)

T ——

TpaHcnnpaunja — ncnapasame
ca burbaka. 3aBucu o BpcTe
Burbke, HeHe CTapocTy,
rycTuHe, Tna, uta...




« Takohe, uHTeHauTeT CyH4eBoOr ——
3pavera yTu4e Ha KBanuTteT Sy 5 = y
Nf040Ba, HNP. KONMNMYKMHY Wehepa N, R WA

- }/1:_:‘::) :.:\i:'i\ J“',\v.'-'.:'
y rpoxny, KONNUYNHY ckpoba y s RS
KPOMMUPY WK yrba y Cjemenkama - 7%y L_,:,‘ ’;5"1’i lt
CYHUOKpeTa R4 }' } s A E

N S

* [lpema noTpedbun burbaka 3a - _3.:;_._}.{ )
CyH4eBMM 3paver-eM OHe ce K (\ o
anjene Ha: xennodgwure (Tpaxe TERSRE LI ETTS
MHOIO CBjeTIIOCTN), i
CeMUCKNODUTE (Cpeatba Tpaxma) ) o/

N CKMOUTE UNN CjeHOBUTE Burbke 7™

(Tpake Marno CBjeTSIOCTH)
9



e

« doTonepuoanTn3am je

peakunja burbaka Ha Tpajawe

JaHa n Hohu
e Y ogHocy Ha poTonepmnoacky
peakuunjy ouroke ce gujeney
TpU rpyne:
1. bwrbke gyror goaHa
(oarosapa UM OyXXu OaH),
2. burbke kpaTkor gaHa
(oaroesapa nm ayxa Hoh)

3. HeytpanHe duroke

GAJENE BILJKE U ODNOSU NA NJIHOV ZAHTEV PREMA DUZINI OSVETLJENOSTI

Biljke dugog dana (D)

Pienica

Ovas

RaZ

Je¢am
Secerna repa
Krompir (K)
Gralak (N)
Bob (N)
Duvan (K, N)
Mak

Lan
Sargarepa (N)
Crni i beli luk
Cvekla
Kupus

Salata
Mirodjija
Detelina
Lucerka
JeZevica
Trava belica
Grahorica
Popino prase
Sirak
Engleska trava

Biljke kratkog dana (K)

Kukuruz (N)
Suncokret (N)
Soja

Proso

Heljda (N)
Pamuk
Konoplja
Pirina¢ (ozimi)
Krompir (D)
Pasulj (N)
Paprika (N)
Paradajz (N)
Duvan (D, N)

Neutralne biljke (N)

Kukuruz (K)
Suncokret (K)
Bob (D)
Heljda (K)
Duvan (D, K)
Grafak (D)
Pasulj(K)
Paradajz (K)
Krastavac
Celer

Paprika (K)
Sargarepa (D)

10



TemnepaTtypa Basgyxa

e nnnnennennn

 TonnoTa je jedaH o4 OCHOBHUX
doakTopa crnoJbHe cpeanHe o
KOje 3aBuCU pa3Boj burbaka

o nOTpe6Ha je onrskama o il Effects of Soil Temperature on Root Development
Knnjakba U HUUaka go
cTBapak-a U caspujeBama
nnoaa

Koo BehunHe burbaka XXUBOTHMU
npouecu ce nosehaBajy ca
nosehawemM Temnepartype,
anun camo o ogpeneHe
rpaHuue

—F .
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BIOLOSKI MINIMUMI 1 OPTIMUMI TEMPERATURA VAZDUHA "C)u
RAZNIM PERIODIMA RAZVICA NJIVSK I KULTURA
(Po V.N.Stepanovu)

* OCHOBHU (PU3MOMNOLLKU

) Minimum 7
I-I po L'le CM y 6 M J-b Ka M a Te Ky Ca M O [ N;Cdnjc Formiranje I"urmimnj: Donogenje B
Kultura vegetativnih  generativnih ploda

organa organa i

y ogpeheHum TemnepaTtypHmum i L

PSenica 4-5 4-5 1012 12-10
- az 4-5 4-5 -12 2-1(
rPaHnuamMma y OKBUPY. Jetam ‘s s 012 1210
Ovas 4-5 4-5 10-12 12-10
Kukuruz 10-12 10-12 12-15 12-10
MMHMMyMa OlnTn MyMa N [ Proso 10-11 10-11 12-15 12-10
I | Secerna repa } 6-7 6
Krompir 7-8
MakcMMymMa Temnepartypa e BT =
| Pasulj U-l\ 12-13 15-18 15-12

« Pasnununte dburbke nmajy
pasnuynTe TemnepaTtypHe |

Nicanje Formiranje

‘ormiranjc  Donoder

KapavHanHe Tadke, anv nopeg |

HUX Pa3Boj 3aBMUCU U Of Bnare, i o e o 5

Jefam 6-12 12-16 16-20 16-22
u Ovas | 6-12 12-16 16-20 16-22
CBJeTnOCTM XpaHe N CI Kukuruz ‘ 15-18 16-20 20-24 18-24
) - Proso | 15-18 16-20 18-22 18-24
Secerna repa 15-17 20-22
Krompir 18-25 20-25 20-25 16-18"
Suncokret 9-12 15-18 19-23 16-22
Soja 15-18 15418 18-22 18-22
Pasulj 15-18 16-26 18-25 20-23

12
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* [lpema notpebama 3a _ /:\
TONSOTOM DUIbKE ANjenuMo Ha: £ K,/ | \
s / | .
 TepmodounHe % / | \
: \
« Me3oTepMmHe ° / I \,
o i | "'\L‘
° K NnomunnHe a— (Optimal Temperature) | T, -
p Cb Temperature

13
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* Ha bUSbKe HeraTMBHO MoOry
gjenoBaTty U BUCOKE N HUCKE
TeMmnepartype

 Hnp. BUCOKe TeMnepaType goBoae
00 ncupnromnBara bureke jep je
NOTPOLUHA YIIbeHUX XuapaTa seha
o[ HbNX0OBe CUHTE3E

* [locebHo je TO cny4aj Kog mnagux
burbaka 4mju HegoBOSbLHO pPa3BUjeH
KOpWjeH Koju He MOoXe aa cHabpajesa
BUIbKY XpakbuBUM MaTepujama

v 14




BnaXxHocT Ba3ayxa

e

« OntnmanHa BRaXHoOCT
Basgyxa, y3 ocrane
NOBOJbHE YCrioBe

H,O ﬂm“F H,O ﬂ'/o%'
OOMNPUHOCU HOPMAanHOM s A ‘
pa3Bojy ourbke n sehem y A& A
npuHocy o H
 C TuMm y Be3u, Haj3HayajHUj Relative Relative
Humidity = 10% Humidity = 50%
napamMeTpu cy penaTmneHa
BITAXXHOCT Basgyxa u
nedoununt 3acmheHocTu
npema kojuma ce oapehyje
eBanopaumoHa moh Basgyxa

——F y
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« Ha bureke y ogpeheHnm
dbaszama pasBoja HeraTuBHO
ajenyjy v cys Basgyx v Basgyx
npesacuheH BoAeHOM Mnapom

AKO je Ba3gyx CyB oHAa cy
notpebe 6urbke 3a BOAOM
Behe na moxe gohu oo
ncywmsara nuwha

CmMar-eHa BIaXXHOCT MoXe

OOBEeCTU 0O CMaHeHa
NpuHOCa UBjeTarta U
HanMeaha 3pHa

DANGER SIGNS:
TOO LITTLE HUMIDITY

Leaf tips
brown and
shrivelled

Leaf edges / S

turn yellow;
wilting
may occur

DANGER SIGNS:
TOO MUCH HUMIDITY

Patches of
grey mould
on leaves

Patches of
rot on leaves
or stems.
Cactiand
Succulents
very sensitive

Flowers
covered
-

Buds and
flowers
shrivel
and fall

Leaves fall

if plant is
very sensitive
to dry air

with grey
mould

16



« C ppyre cTpaHe noBehaHa
BMTAXXHOCT OMeTa OTBapawe
npalHUKa U NpeHoLLIEHE
LBJeTHOr npaxa BjeTpoMm,
oTe)kaBa neT MHceKaTa-
onpawmeada, omoryhaBsa
NnojaBy WIMPEHA MMbUBUYHUX
oonecTu, WTeTouYnHa uta...

17




lagaBuHe
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* [NlagaBuHe cy jenaH oa
F _. Transpiration
plt'a - ‘:_-_... S o )

efnlemMmeHaTa HeonxoaaH 3a
XXMBOT OuIbaka

* [Nlpema noTpebama 3a BOAOM
burebke ce gujene Ha:

— Xurpogure
— Mesodute
— KcepoduTte

HajBaXXHNjUX METEOPOSIOLLKUX

18
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« [lagaBuHe cy Kao U3BOp
BOAE Y 3EMIbULLTY
HeonxogHe 3a XuUBoT
burbaka anv BoOAOM ce
Takohe pasnaxy martepuje y
3eMrbeMLITY NoTpebHe 3a
XpaweHe DUroke
MWUHepanHum maTtepujama

 Bopa je HeonxogHa U 3a
NpeHoLleHe MmaTepuja oq
KOpMjeHa npeko ctabna oo
nuwha n obpHyTO

.
J B )
p ¥ | \
4 . € \ % 4B /
. { e \ \:-_I.
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« (Obe3sbjeheHocT burbaka BoOOAOM
3aBMCU HE CaMO Of, KOJTMYMNHE U
pacnopena nagaBuHa HEro n o
Opyrux goaktopa nonyt pusnykmnx
ocobuHa 3eMrbULLITa U HErOBOT
cTeneHa 3acMheHOoCTU Bnarom,
Harmba TepeHa, BpcTe OuUrbHor
noKpmBa4da u ap.

e 3emMsbuliTa ca MpBMUYaCTOM
CTPYKTYpOM OOsbe ancopbyjy
nagaBuHe U cHabajeBajy buroke
BOOOM Of 3eMSbuLUTa Ca JI0LLIOM

CTPYKTYpPOM
T 20




e e e e e e e ey

* Y LWYyMU Ce OKO jedHa
4yeTBPTUHA BOOE 3a4PXKN Y
KPYHM U Ha rpaHama oK
TPU YeTBPTUHE OocnjeBajy Y
3emMsbumuiTe

 Hnp. y 3aBUCHOCTU OA
BPCTe LWyMe nHTepuenuuja
NagaBnvHa N3HOCWU:. jenioBe
wyme 32%, mnjewsaHe 27 %,
lwumpokonuncHe 20%, bopose
wyme 15%

R 4 :
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* Kuwe mory no3aMTUBHO U
HeraTMBHO yTuULATM Ha
norbonpuBpenHe Kyntype

* Hapo4iuTo NOBOSBLHO YyTUYY
ayroTpajHe kuiwe cnabor
NHTEH3NTEeTa OK Cy
nagasuHe oA npeko 30 mm
OHEBHO onacHe 3a
norbonpmuBpeay

22




« [lapaBuHe cy burbkama notpebHe TOKOM Uujenor
BereTayMoHor nepuoaa a rnocedbHo y KpUTUYHOM repuoay
OAHOCHO MHTEepBany Kaga je HegocTaTak BoAe Be3aH ca
MaKCUManH1um CMaHheH-EM NPUHOCA

KRITICAN PERIOD U ODNOSU NA VLAGU RAZLICITIH POLJOPRIVREDNIH KULTURA
(Skazkin, 1962)

Vrsta Knti¢an period
Ozima pSenica i raZ Vlatanje — klasanje
Jara pSenica, jefam, ovas Vlatanje — klasanje
Kukuruz Cvetanje — miecna zrelost
Prosolika Zita (sirak, proso) Metliganje — nalivanje zrna
Leguminoze, kikiriki, heljda Cvetanje
Suncokret Pojava glavice — cvetanje
Pamuk Cvetanje — stvaranje Caura
Tikve Cvelanje — sazrevanje
Secerna repa za seme Porast u stablo — cvetanje
Krompir Cvetanje — formiranje krtola
Paradajz Cvetanje — formiranje plodova

23
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* Taj KpuTn4daH nepuos je y

BpuMjeMe MakCcumasHor

cTBapaH.a opraHcke mace u

dbasun goopmmpar-a

reHepaTMBHUX OpraHa KOLICINA VODE (U & SVEZE ATERUE) U FOTRDINTM BLIKANA
 Mehytum, Behe konnymnHe

nagaBuHa JoBOAE OO0 BULLIKA

Bare y 3eMSbULLTY LUTO Kopos o2

Lubenica (meso ploda) 92,1
Jabuka (deo ploda koji se jede) 84,1

noropllaBa ycrnoBe aepaumje n  omi oo 778

g I v M 2
Sljiva (sveza, meso 1 koZa)

Vrsta Koli¢ina vode u %
A

Kukuruz (suvo zrno) 11,0

pa3mjeHy racosa (NorotoBso Pasl 5o some)
KnceoHuka), owtehyje ce

KOpPWjeH, 3aycTaBriba ce pacT

burbaka nuta...

T E——

24
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 Poca moxe ga nma
Nno3nTUBaH yTULA] Ha pPasBo|
burbaka, HapO4NUTO Y CYLUHUM
nepuoauma mn 'y nepuoay
rnojaBe MpaseBa jep ce npu
HEeHOM ODpa3soBamky
ocnobaha TonnoTa

« Takohe, MOXe umaTtu u
HeraTuBaH eqeKT jep ce
BULLIKOM Briare cteapajy
YCIOBM 3a rMbMBUYHA
oborbena

~ :
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* [papg je HenoBoOSbHA BPEMEHCKa
rnojaBa Koja npnymH-aBa BeNnNKe
LUTEeTE NosbonpuBpeamn

 BenunuunHa wTeTe 3aBUCK Of jayMHe
M M H Te H 3 M TeTa T p aj a % a Ka O M OSETLJIVOST NEKIH ?}){t}i?l(’k:::{l]lg;;;l KULTURA NA GRAD
BEJIMYNHE 3 p Ha ’ alrim u Onua B pCTe Visabijke  Faa  Stepenoseilivosi Usoci oseljvost

Kukuruz Nicanje 1 Ponici mali, neZni
3. list 3 Posledice se javljaju u narednim fazama
M J-b a Ka Metlienje 4 Kriti¢an period za stvaranje generativnih organa
Cvetanje 4—5 Onemoguceno formiranje pra¥nika, oStecenje klipa
Mileéno zrenje 4 OteZano/prekinuto nalivanje zrna
. Vo3tano zrenje 3 Prisilno dozrevanje, smanjen prinos
r a H a H OCM I—I M e C B e I—a Puno zrenje 1 Direktan uticaj na klip samo kod jakog grada
p ﬂ' p J Zita Nicanje 0 —

Bokorenje 2 Sledi osetljiv period pojava kolenca-vlatanjeé
Klasanje L Formiranje generativnih organa

MexaHu4ka owwteherwa burbkama Bed 1 Tt

J Mileéno zrenje 4 Ostecenja lisne mase uti¢u na nalivanje zrna
Vostano zrenje 4 Lomljenje klasova i cele biljke, ubrzano zrenje
T H e I I ITeTe . e C Puno zrenje 5 Lomljenje, poleganje stabljika; rasipanje zrna

an M M M Hﬂ M p e K J p y Vinova loza Lastari 2—3 cm 2 Mladi lastari neZni

1. list (3 cm) 3 NeZna struktura lastara i listova
. : Pocetak cvetanja 4 O#stecenje listova i cvasti

O I I ITe e H e MJ-b Ke OC eTJ-b M B M e H a Zavrietak cvetanja 5 Ogstecenje listova i cvasti
Pocetak zrenja 5 Direktna o$tecenja grozdova
Puno zrenje 5 Ostecenje grozdova i liS¢a; smanjen kvantitet i

bakTepuje u rr-uemLe

kvalitet prinosa

26
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* CHUjexxHM NokpmBay je Beoma
3Ha4ajaH y nosbonpuepeau

* [lpuje ceera munjera
pagnjaunoHn pexmm
3eMIbMHE MOBPLUMHE,
O4SMKYje ce BEeNMMKUM
anbenom (oabunjare
CyHueBe eHepruje) anu
HajBaXXHUjM je 300r Tora WwTo
LUTUTU OO CMp3aBaH-a O31UMe
ycjeBe, TpaBe, BohKe, BUHOBY
noay

— o
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* [lopep ryctmHe n BUCUHe
KOjOM LUTUTU BUIbKe, CHUjer
nMma yrory akymynartopa
Briare WwTo je o4 nocedHor
3Ha4aja 3a o3mme U jape
ycjeBe Ha nposrehe

 HenoBorbaH yTULAj CHMjera
orrega ce y eroBom
OYyrom 3agp’kaBamy,
NOMJbEHY FpaHa y
BOhapcTBy, UTA...

R U

28
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 BopgHa epo3unja kao NpoayKT
nagaBuHa MOXe n3as3BaTu Beoma
LUTETHE NpoLece 3a pa3Boj burbaka

* Moxe buUTK NnoBpLUMHCKA U OyOUHCKa
(bpasge, japyre, OOPOHM...)

* VIHTeH3uTeT epo3unje 3aBmcKU o sqoncki hrizont 3
MHOIro goaktopa of Kojux cy AN :
Haj3aHa4ajHuju KNMma, burbHU BB
NoKpMBa4, Ha4YMH nckopuhaBama
3eMIbuLlTa U 00K TepeHa

29



BjeTap
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* BjeTtap y norsonpuBpeann nma
BENMKM 3Ha4aj, Kako NoBOSbaH
1 joLl BMLLE HEMOBOJbaH

« [lo3anTnBHa ynora ce ornegay
TOME LUTO je BjeTap Mame
jaynHe noBoOSbaH 3a
onpawvBare Yy Bpujeme
LBjeTaka burbaka, y nporbehe
TOKOM OTarnaka CHujera
nosehaBa ncnapaBake
YynMHehu Ja cyBuLLHA BoAa
ncnapu n ap.
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 HeraTMBHO O€|CTBO BjeTpa
MOXe OUTU ONPEKTHO ”
NHOWPEKTHO

« [lnpekTHe WTeTe HacTajy oa
NpuUTUCKa Ha came burbke
(nomMmrbers-e, nonarawse,
ycrnopaBah€e pacTta Mnagmx
ctabrounka) a UHOUPEKTHE
04, NpeKkoMjepHor
ncnapasara (CyBu BjeTap,
npeHoc 3arahyjyhux
MaTtepuja v cn.)




* Y NpeBeHTUBHE Mjepe
BjeTpo3aluTuTe cnagajy:

* npasunaH n3bop v pacnopea L.
burbaka (y BohapcTtsy), "

* M3rpagH-a BjeTPO3alUTUTHUX
LLIYMCKUX NojaceBa
(cmawmBare 6p3nHe BjeTpa u
ybnaxnsawe HENOBOSbHOT
OejcteBa Ha burbke) vnja
edpmkacHOCT 3aBuUCK o4
Herose ryCTuHe U BUCUHE

w 32




XBAJIA HA NAXIHBA!
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