NMPEOABAMKBA U3
EKOKITMUMATOIJIOIMNJE

- 3Ha4Yaj KNMMaTCKUX
efieMeHara 3a pacT
ourbaka -

[Mpod. ap bpaHuncnae palikoBuh



e e e nnnnnennnni

« XnBOTHa aKTUBHOCT
burbaka Tede nog ytmuajem
CcnoJbHe cpeauHe, noa
KOjJOM ce noapasymujeBajy
BpMjEME M KNnma,
3eMIbULLTE, reonoLuKka
noasnora, n apyrn OUreHN u
XNBOTUHCKU OpraHn3mm
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« (CBW hakTopu croroHe
cpeavnHe (Mnun eKosIoLLKK
doakTopun) mory ce
nogujennuTun Ha:

— AbunoTunuke (Knuma,
3emMsbumuiTe, noasora)

— bunotnuke (outorenu,
300r€HN U aHTPOMNOreHu
doakTopn)

« EKONOLKM gbaKkTopu cy
OVNHAMUYHW 1 gjenyjy Ha
burbKe yBujek Kao
KOMMNNeKc paktopa

—_— —

EKOLOSKI FAKTORI

ABIOTICKI - uticaji
nezive prirode

-Ourbke £ -BOJA
-CyHUe
-3eMrbuLITe
-Tem nepaTypa -

&2

-XUBOTUH-E W

-rmuBe

. -bakTepurje .

of ‘£§ -perbecp fll
! K: : \\



CyH4Y€eBO 3payere

e neneenennn

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

* Ha nocujaHo cjeme CyH4eBa
eHepruja gjenyje sarpuvjaBakem
OKOJTHOT 3eMSbULLITa a Kaga
burbka HUKHEe Ta eHepruja
CInyXu 3a obpasoBare buUrbHe
Mace 1 3a obaBrbake pasHUX
doM3MOoNOoLWKNX N BUOXEMM|CKNX
npoueca y oursum

~—~F ;

B oo,
7 —t

carbon dioxidE.
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« CnekTtap CyHueBoOr 3payera aujenu ce y Tpu rpyne:
- Hesunareusu yntparbybnyactn gmo

- Buareusu gno

— HeBnarueu MHgpaupBeHU ano

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

Electrognagnetic spectrum

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

(approximate)

700 nm 600 nm 500 nm 400 nm 5



e neneenennn

CyHue Ha pa3nuyunte
HauyMHe yTn4de Ha burbke,
npuje ceera To je:
UHTeH3nTeTOM 3paversa
doTonepuoan3mMom

Thermal radiation

Copyright 4014 Commerical Hydroponic Farming
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 Opn vHTeH3uteta CyH4YeBoOr
3payveHba 3aBMNCU XMUBOTHA
aKTUBHOCT Ourbaka,
Hapo4nUTO O
dOTOCUHTETCKN aKTUBHOT
3payvyera BMOSbUBOTr aunjena
cnekTpa

 POTOCUHTE3A MNOYMNHE NPU
HUCKOM UHTEH3UTETY
CyHueBor 3padera a ca
nosehaHkemM H-eroBor
NHTEH3UTETa noBehaBa ce
N HUBO POTOCUHTES3E

T ——

* Photo = light
» Synthesis = putting together ¥
* 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
TeMnepartypom fncTa Koja 4oBoau
00 pacnagaHa xnopodwuna na
nuwhe XyTn v yrmHe

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

« Tako, buroke Koje cy y cjeHu ce
crnabo passujajy (HMp. y Wwymn)

b

-
o,

sl, 1. Uticaj svetlosti na razvice krune.
a) na slobodnom prostoru,
b) na vict Sume i
¢) u sredinit Sume
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« Takohe, nHTeH3uTeT CyH4YeBOr
3payena yTnye Ha KBanuteTt Boha
N NI040Ba, HMP. HAa KOJNMMYUHY
lwehepa y rpoxny, KoNnn4nHy
ckpoba y KpoMnupy nnu yroa y
CjeMeHKaMa CyHLoKpeTa

* [lpema noTpebun burbaka 3a
CyH4YeBMM 3paveH-emM OHe ce
avjene Ha: xenuodure (Tpaxe
MHOIO CBJETIIOCTN),
ceMmumncknoduTe (cpegr-a TpaxHa)
N ckmodpumTe nnn cjeHoBuUTe bUrbke

(TpaXke Mano CBjeTNOCTH)
| —— 9
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« doTonepuoanTn3am je
peakunja burbaka Ha Tpajawe
JaHa n Hohu

e Y ogHocy Ha poTonepmnoacky
peakuunjy ouroke ce gujeney
TpW rpyne:

1. burbke gyror gaHa

(oarosapa UM OyXXu OaH),

2. buroke kpatkor gaHa

(oarosapa nm ayxa Hoh)

3. HeyTpanHe burbke

GAJENE BILJKE U ODNOSU NA NJIHOV ZAHTEV PREMA DUZINI OSVETLJENQSTI

Biljke dugog dana (D)

Biljke kratkog dana (K)

Neutralne biljke (N)

Pienica

Ovas

Raz

Jecam
Seéerna repa
Krompir (K)
Grasak (N)
Bob (N)
Duvan (K, N)
Mak

Lan
Sargarepa (N)
Crni i beli luk
Cvekla
Kupus

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

Kukuruz (N)
Suncokret (N)
Soja

Proso

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

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

Paprika (K)
Sargarepa (D)

10



TemnepaTtypa Basgyxa

e e e nnnnnennnni

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

° I_IOTpGGHa je Ourbkama o4 YTWLaj TeMnepaType 3eMrbULLITa Ha pa3Boj kopujeHa
Knnjakba U HUUaka go
cTBapak-a U caspujeBama
nnoaa

 Kopa BehuHe burbaka XMBOTHU
npouecu ce nosehaajy ca
nosehawemM Temnepartype,
anun camo o ogpeneHe
rpaHuue




PR el

e OCHOBHU OU3NOMNOLLKMK
npouecn y burbkama Teky camo
y oapeheHnm TemnepaTtypHUM
rpaHnuama y oKkBupy:
MUHUMYMa, ONTUMYMa U
MakcuMymMa Temnepartypa

« Pasnnuurte buroke nmajy
pasnuynTe TemnepaTtypHe
KapAuHanHe Tayke, anu nopen
HMX pa3Boj 3aBUCKU 1 o4 Brare,
CBJETIIOCTU, XpaHe n CIl.

BIOLOSKI MINIMUMI 1 OPTIMUMI TEMPERATURA VAZDUHA ("C)u

RAZNIM PERIODIMA RAZVICA NJIVSKIIH KULTURA
(Po V.N.Stepanovu)

fab, 4
Minimum
Nicanje Formiranje Formiranje  DonoSenje

Kultura vegetativnih  generativnih ploda

; Organa organa i
cvetanje

PSenica 4-5 4-5 10-12 12-10

RaZ 4-5 4-5 10-12 12-10

Jedam 4-5 4-5 10-12 12-10
| Ovas 4-5 4-5 10-12 12-10

Kukuruz 10-12 10-12 12-15 12-10
| Proso 10-11 10-11 12-15 12-10
‘ Secerna repa ‘ 6-7 6

Krompir ‘ 7-8

Suncokret 7-8 7-8 12-15 12-10

Soja } 10-11 10-11 15-18 12-10

Pasulj | 12-13 12-13 15-18 15-12

Optimum
Nicanje Formiranje Formiranje = Donofenje
Kultura vegetativnih - generativnih  ploda
ogana i organa
cvelan)e

Penica 6-12 12-16 16-20 16-22

RaZ 6-12 12-16 16-20 16-22

JeCam 6-12 12-16 16-20 16-22

Ovas 6-12 12-16 16-20 16-22

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 15-18 18-22 18-22

Pasulj 15-18 16-26 18-25 20-23
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* [lpema notpebama 3a _ /:\
TONSIOTOM DUIbKE ANjenuMo Ha: £ f,/ | \
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 Mragnx
burbaka 4mju HegoBOSbLHO pPa3BUjeH
KOpWjeH He MOXe Oa cHabajeBa
BUIbKYy XpaknMBMM MaTepujama

v 14




BrnaXHocT Basayxa

P e

« OntnmanHa BRaXHoOCT
Basgyxa, y3 ocrane

NOBOJSLHE YyCrioBe . o

H,O ﬂm% H,O B/O"F
OOMNPUHOCU HOPMAanHOM iz el '
pa3Bojy ourbke n sehem | H:0 A
NMPUHOCY Ho no HO

 C TuMm y Be3u, Haj3HayajHUj Relative Relative
Humidity -10% Humidity = 50%
napamMeTpu cy penaTtmneHa
BITAXXHOCT Basgyxa u
nedoununt 3acmheHocTu
npema kojuma ce ogpehyje
eBanopauymoHa moh Basgyxa

~——F "
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« Ha bureke y ogpeheHnm
dbaszama pasBoja HeraTuBHO
ajenyjy v cys Basgyx v Basgyx
npes3acuheH BogeHOM napom

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

e CmMaH-eHa BIaXXHOCT MoXe
NOBECTU OO0 CMaHeHba
npuHoca

[MpeBuLle Bnare

[Mpemano Bnare

Buds and
Leaf tips § ‘% = 2ﬁ¥75’éf
brown and gy and fall
shrivelled /
B Leaves fall

¥ : if plant is
Leaf edges / . - very sensitive
turn yellow; o to dry air
wilting

may occur

-

Patches of
grey mould imsess=—=
on leaves

Patches of

rot on leaves
or stems.
Cacti and
Succulents
very sensitive

Flowers
! covered

with grey
mould

16
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« C ppyre cTpaHe noBehaHa
BM1a>XHOCT OMeTa oTBapake
npalUuHnKa N NpeHoLleHwe
LBJETHOr npaxa BjeTpoMm,
oTeXXaBa NeT nHcekaTa-
onpawmeada, omoryhaBsa
NnojaBy WIMPEHA MMbUBUYHUX
oonecTu, WTeTouYnHa uta...

17




lagaBuHe

R RN RN RN RN RN RN RN RN RN

* [NlagaBuHe cy jenaH oa
F _. Transpiration
plt'a - ‘,"_-_._. 3 — )

HajBaXXHNjUX METEOPOSIOLLKUX

efnlemMmeHaTa HeonxoaaH 3a
XMBOT OuUIbaka

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

— Xurpogure
— Mesodurte
— KcepoduTte

18




e e e nnnnnennnni

« [lagaBuHe cy Kao U3BOp
BOAE Y 3EMIbULLTY
HeonxoaHe 3a XXUBOT anu
BOOOM Ce Takohe pasnaxy
MaTepuje y 3eMIbuLlTy
noTpebHe 3a xparten-e
Burbke MUHEpParTHUM
MaTepujama

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

-~ ’




« (Obe3sbjeheHocT burbaka BoOOAOM
3aBMCU HE CaMO Of, KOJTMYMNHE U
pacnopena nagaBuHa HEro n o
Opyrux goaktopa nonyTt uanydkmx
ocobuHa 3eMrbULLITa U HErOBOT
cTeneHa 3acMheHOoCTU Bnarom,
Harmba TepeHa, BpcTe OuUrbHor
noKpmBa4da u ap.

e 3emMsbMlITa ca MpBUYaCTOM
CTPYKTYpOM OOsbe ancopbyjy
nagaBunHe 1 cHabajeBajy burbke
BOOOM Of 3eMSbuLUTa Cca JIoLLOM

CTPYKTYpPOM
——— 20




* Y WyMun ce OKO jegHa
4yeTBPTUHA BOOE 3a4PXKN Y
KPYHM U Ha rpaHama oK
TpW YeTBPTUHE OocnjeBajy Y
3emMsbumuiTe

e Y 3aBUCHOCTU O BPCTE
LUyMe 3a[pKaBaHe
NagaBMHa N3HOCWU: jerioBe
wyme 32%, mnjewsaHe 27 %,
lwumpokonuncHe 20%, bopose

o - 3aLTO je TO BaXKHO 3a epo3njy?
Lyme 15% - [la nu je eposuja wTeTHa nojasa?

v 21
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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




e neneenennn

« [lapaBuHe cy burbkama notpebHe TOKOM Uujenor
BereTayMoHor nepuoaa a rnocedbHo y KpUTUYHOM repuoay
OOHOCHO MHTepBary Kaga je HegoctaTak BOe Be3aH ca
MaKCUMarnHUM CMaHEHEM MPUHOCA

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

Vrsta Knti¢an penod
Ozima pSenica i raZ Vlatanje — klasanje
Jara pSenica, jelam, ovas Vlatanje — klasanje
Kukuruz Cvetanje — mlecna zrelost
Prosolika Zita (sirak, proso) Metliganje — nalivanje zrna
Leguminoze, kikiriki, heljda Cvetanje
Suncokrel 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
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° TaJ KpMTML"aH I'Iepl/IOLI, Je y KOLICINA VODE (U % \\"})1’:1\11111111 POJEDINIM BILIKAMA
BpMjemMe MakCcMMmarnHor —
CTBapat-a opraHcke Mmaceu i
(pa3u hopmmparsa K
reHepaTtnuBHNX OpPraHa {;{';ﬁ;'{;;;;*;;;g;};;‘;ﬂ Mf“ 7

+ Mehyrum, sehe komuwre g:a;:f

nagaBnHa goBoAde A0 BULLKA
Briare y 3eMsbULTY LITO
noropLuaBa ycrioBe aepauuje un
pa3mMjeHy racoBa (MorotToBo
KnceoHuka), owtehyje ce
KOpWjeH, 3aycTaBriba ce pacT
burbaka nuta...

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

« Takohe, MOXe umatu u
HeraTuBaH eqeKT jep ce
BULLIKOM Briare cteapajy
YCII0BM 3a IMbMBUYHA
oborbera

-~ .
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* [papg je HenoBoOSbHA BPEMEHCKa
rnojaBa Koja npnymH-aBa BeNnNKe
lTeTe, nocebHO norsonpuBpeamn

 BenunuunHa wTeTe 3aBUCK Of jayMHe
N NHTEH3NTEeTa Tpajarba Kao U

BENUYMHE 3PHA, anu U O BPCTE  wun s somowmn Geon

Kukuruz Nicanje

3. list
nrLaka
Cvetanje

Mleéno zrenje
VoStano zrenje

* ['pag HaHOCK npuje cBera

Zita Nicanje
Bokorenje

MeXaHM4Ka owTehera, anu u e

Mileéno zrenje
VoStano zrenje

UHOWPEKTHE WTeTe jep cy —

Vinova loza Lastari 2—3 cm
1. list (3 cm)

owTeheHe OUIbke ocjeTrbMBUjE Ha
bakTepuje n r-mBmLe

Puno zrenje

OSETLJIVOST NEKIH POLJOPRIVREDNIH KULTURA NA GRAD

(Zrnec C. idr., 1988)

s we

Ponici mali, neZni

Posledice se javljaju u narednim fazama

Kriti¢an period za stvaranje generativnih organa
Onemoguceno formiranje pra¥nika, oStecenje klipa
OteZano/prekinuto nalivanje zrna

Prisilno dozrevanje, smanjen prinos

Direktan uticaj na klip samo kod jakog grada

Sledi osetljiv period pojava kolenca-vlatanjeé
Formiranje generativnih organa

OStecenja klasova-cvetova

Ostecenja lisne mase utiu na nalivanje zrna
Lomljenje klasova i cele biljke, ubrzano zrenje
Lomljenje, poleganje stabljika; rasipanje zrna

Mladi lastari neZni

NeZna struktura lastara i listova

O#stecenje listova i cvasti

Ogstecenje listova i cvasti

Direktna o$tecenja grozdova

Ostecenje grozdova i liS¢a; smanjen kvantitet i
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
rnosy

—— .




e nnnnnnennn

* [lopen ryctnHe n BuCUHe
KOjOM LUTUTU BUIbKe, CHUjer
nMa ynory akymynaropa
Bnare

 HenoorbaH yTULAj CHMjera
orfiega ce y HeroBom
Oyrom 3agp’kaBamy,
NOMJbEHY FpaHa y
LLlyMapcCTBY, BOhapCTBY,
nTa...

il )
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 BopgHa epo3unja kao NpoayKT
nagaBuHa MOXe n3as3BaTu Beoma
LUTETHE npouece

* Moxe bUTK NOBPLUMHCKA U
nybuHcka (bpasae, japyre,
OAPOHMN...) e

* WHTEeH3nTeT eposunje 3aBuCK og g::l 5
MHOro daktopa of Kojux cy e
Haj3Ha4ajHMjn Knuma, OUrbHU
NoKpuBa4, Ha4mH
nckopuihaesaHa 3emMmsbuLlTa ”
00NUK TepeHa

b 29




BjeTap

e e e nnnnnennnni

* BjeTtap y norsonpuspean u
LLUYyMapCTBY MMa BESNKN
3Ha4aj, NoBOSbaH U joLl BuULLE
HenoBOSbaH

« [lo3antnBHa ynora ce ornegay
TOME LUTO je BjeTap Mame
jaynHe noBoOSbaH 3a
onpaiwvBare Yy Bpujeme
LBjeTawa burbaka, y nposrbehe
TOKOM OTarnaka CHujera
nosehaBa ncnapaBake
YynMHehu Ja cyBuLLHA BoAa
ncnapu n ap.

T —— .

30
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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
ctabrbuka) a UHONUPEKTHE
04, NpeKkoMjepHor
ncnapasara (CyBu BjeTap,
npeHoc 3arahyjyhumx
mMaTtepuja u cn.)




e neneenennn

* Y npeBeHTUBHE Mjepe
BjeTpo3aluTuTe cnagajy:

v npasunaH nsdop u pacnopeﬂ.
burbaka (y BohapcTtay),

v’ n3rpagma BjeTpo3aluTUTHNX
LLYMCKUMX NojaceBa
(cmarwKMBaHe bp3nHe BjeTpa
n yonaxmeBate HEMNOBOIbHOT
aejctea Ha burbke) vnja
epmKacHOCT 3aBuUCK o
HeroBe ryCTuHe U BUCUHE

w 32
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XBAJIA HA NMAXHBA!!!

33
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