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@ Has4anbHi mogyni DUALOG OpraHi3auia cuctemu 3poLleHHA B OBOYIBHULITBI MOAY/b el

3MiIcCT

BaXXNUBICTb 3POLLUEHHA

Koaun i CKinbKM noaneaTu

JlouwyBanbHe 3poOLUeHHA

KpanenbHe 3poLlWeHHA

Kputepii Bnbopy cnctemu 3poLleHHsA

MOHITOPUHI BONOrOCTI I'PYHTY

POCNMHHI IHAMKaATOPU

FiapaBAiYHi NPUHLUMNAM 3pOoLLEeHHS (BUMOrM A0 HacocCiB Ta
dinbTpaLii, MOHTa)X, eKcnayaTalif, YCYyHEHHS HecrnpaBHOCTEWN)
3MMOBUIN CE30H

O NoUnAEWNE

PeanizoBaHo: GFAIAV rlrlr o Onepau.iﬁHi napTHepwu pra'I:Hai
Implementiert von: GONSULTING GROUP ADT Project Cansulting Cfla na 2 Operative Partner Ukraine:

Biro Berlin




Has4yanbHi mogyni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI gy GB03

Knimar
Conue - Jouwy - Bitep - Bonorictb
- Temnepartypa

3powenHs (Monue)
EdextueHa nogaua
BOAW NPAMO A0

_ KOPEHEBOI 30HU

JaHi
MoOHITOpUHT y peanbHomy
- b yaci, aHaniTMKa Ta
R— Y / g A ~ .
Kyanypa (Ypomaﬁ) NMPUUHATTA pPIWLEeHb

340poBuit picT, s S ﬁ
E ) ) FIELD OVERVIEW WEATHER
MaKCUMaibHUMK g

' "1’

@ 28°C
O 65%
-" 18 km/h

2 4mm

SOR MOISTURE TEMPERATURE CROP HEALTH

( 28% # 263°C v Excobent

aiitlull #

FELD DASI. OARD

-J

Wrm?oumw
18.7 v

n‘.ohl’ll." il ﬁ?:% ‘

Foysr y ) N A ;
CrpykTypa - Bonorictb - J

MNoxuBHI peyoBmHMK *

Mikpobionoris - pH

(kucnoTHicTb)

by Bodem& Groen

PeanizoBaHo: GFAI \ 4 lal | F

Implementiert von: o

OnepauiiHi napTHepu YkpaiHa: e < Hyp
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Cnang 3 Operative Partner Ukraine: (g - "2
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/\ HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLieHHA B OBOYiBHULTBI MOAY/Ib REElE

PILLEHHA WOA40 3POLLUEHHA HA OCHOBI AJAHUX

Ai2. A &
& i 3 w7 ol
KYJIbTYPA DAHI

3POLUEHHA KJNIMAT

&:

llllll ‘h

* Tun cucteMmu * Onaawn ® Tun rpyHTy ® Tun KyNbTYpu * [laTyuku Ta loT
* ButpaTa Ta TUCK ¢ Temnepartypa ® Bonoricrtb rpyHTy ¢ Crapia pocty * [MonboBi CNoCTepe)XXeHHA
* PiIBHOMIpHICTb Nonney ® Bonorictb * lliBnakicTs iHinbTpauii ® P0O3BUTOK KOpEeHiB ® [cTopuyHi aaHi
* |cTOpif 3pOWEeHHS ¢ llBnAakicTb BITPY * BonoroyTpuMHa 34aTHICTL * KoediuieHT kynsTypu (Ke) ®* AHaniTuka Ta moaeni
¢ CoHs4Ha panaiauisa (ETo) ® [ nnbuHa KopeHeBol 30HU ® [loTeHuian ypoxanHocTi ¢ JlaHi B peanbHOMY 4aci

PeanizoBaHo: GFAIAv rl P o OnepauiiHi napTHepu YKpaiHa:

CONSULTING GROUP

Implementiert von: e e ADIT Project Consuiting Cna na 4 Operative Partner Ukraine:
Biiro Berlin




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

KAIMAT

i TemnepaTypa -

“T'® Haiewwi TemnepaTypw

Temnepatypa (°C) y IAMNHI Ta cepnHi.
30 >30 26° 26°
20| — CepepHA MakcuManbHa TeMnepaTyp
- CepefHA MiHiManeHa TeMnepaTtypa 10°

20°

-11°
-10
=20 s HanxonopnHiwi sMMoBi Micaui
U HanHnx4i TemnepaTypwn|—
-30 y CiYHi Ta noToMy.
Ciu JloT bep KBi Tpa Yep Jivn Cep Bep XKoe Jinc Mpy
I|| CepepHe 3a pik Y < HauTenniwuu nepiopg HauxonogHilWlMK nepion
=~ 9 °C o JIMNEHb - CepPneHb CiYeHb - JIIOTUMH
Pe: Hm
& ue

JHa4yeHHA — cepegHbOoOMICAYHI 3 oUiHoYHOKW Bapiaui€rn. [Jxepeno: Ha OCHOBI AOBIOKOBHUX KAIMaTUYHUX daHWX. ~

Implem




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

$,'Onaon

CepepnHs KinbKicTb onaaie 3a Micaub (MM)

Binbw powoBi NiTHI Micaui

Onagu (MM) Haiibinbwe onagis BuNanae y YepBHi Ta NUMHJ.

200

150

100

35 40 4> 35

Ciu ot bep KBi Tpa Yep Jiun Cep Bep JXoB Jluc Npy

\[ Halcyxiwi 3umMoBi Micaui ‘ CepepnHbopivHa Kinbkicts Halbinbwe onapis
. S . YyepBeHbL-JINMNEeHb
MeHwWwe onafie y CiyHi, NOTOMY Ta XOBTHI =
A 3HavyeHHsA € cepegHiMn 3 OUIHOYHUMIW cMyramm Bapiadii/noxmnbku. xepeno: Ha 0CHOBI 4OBIAKOBUX OJaHWUX.
PeanizoBaHo: GFAIAV o OnepauiiHi napTHepu YKpaiHa: - '{-'
Implementiert von: g:zj;:mﬂi:‘;:;H fw!egn!unrng CﬂaM,ﬂl 6 Operative Partner Ukraine: Pt B



ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

=D -
= BiTep
CepepHsa WBUAKICTb BITPY 3a Micaub (kMm/ron)
"
’
LLiBnakKicTb BiTpy (KM/ron) -
30
25
20
10
5
Ciu JlioT bep KBi Tpa Yep Jinn Cep Bep >XKos Jinc Npy
-9 HaWucunbHIWMKA BiTEep B3UMKY =D Hauncnabwwwun BiTep BRIiTKY - CepepHe 3a pikK
- Mpyn - bep: BMlWLa WBKWAKICTL BITPY. -V Yep - cep: HWX¥4a WBWIOKICTEL BITRY. =1

= 16 KM/ron
3aTiHeHa obnacTb nNoka3lye TUMOBY Bapiauito (Harnp., MiX HUXHIM | BEPXHIM NPpoUeHTUAIMK). ,ﬂmepeno Ha OCHOB.‘ aosmmswx AaHnx.
PeanisosaHo: QA fFay rlrlr

Vilepgayividl HdpJ APV YRpdind.,
Implementiert von: O o

Hnp
0, 7 ug
Coromabomags desBMLEH  ADTProject Consulting Cﬂ d M.ﬂl Operative Partner Ukraine: @ L/
Biiro Berlin
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ouaoc _ HaB4vanbHi moayni DUALOG

OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

MOAYNb eIk

KAIMAT

CKinbKu BOAM BTPAYaA€ETbCA 3 A0bOpe 3pOoLLeHOi KOHTPOIbHOT KY/IbTYPU Ta MOBEPXHi FPYHTY?

KynsTypa

\II

LUmnbynna
{nogeiHwWiA paa)

LUwnbynn
(4 papn)

Mopkea

YepeoHHWA
Bypak

binokauyaHHa

PeanizoBaHc KanycTa

Implementiert vor

BipcTtaHe MiX

rpaaoKaMu / pagamm

S

1,2 mrpagka,
2 panun

1.4 mrpanka,
4 paaun

1,4 M rpanka,
NOABIAHI paaw

1.4 M rpanka,
NOABIMHI paaw

0,6 x0,5m

NaTepaneu
Ha rpPAOKY

—(00—

1 (no ueHTpy)

1 (no ueHTpYy)

1 Ha pan

BioctaHb MiXx
KpanensHUUAMHK (M) KpanenesHuui (n/ron)

¢

0,20-0,30
0,20
0,30
0,30

0,50

Burpara

&

1,0-2,0
1,0

1,6-2,0

1,6-2,0

2,0

NMpUMITKHK

E

MNoeepxHeea KopeHesa
cucTeMa; bnuxye
po3TalyBaHHA

PekomeHOOBaAHO
THUCK-KOM I'IEHCYICII‘-Ii
KpanensHWL

NaTepank No weHTpy
rpankn; 501 Ha 15 cm
NOWWPeHKA

Te came po3TallyBaHHs
Lo i MOpKBa

NaTepanb y3008X
paOy




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

.
ETo = ETAJIOHHA EBANOTPAHCHIPALIA

_l.'R'I'm‘H BOJAMW ETPAYAEThHLCH 3 A 0oDpe 3B0N0MEHOT ETANOHHOI KYNBTYPMW Ta NOBEPXHI It?HTjI'

ETo = ATMOC®EPHUW NONWT HA BOOY

HacKkinkE K CNRHI naron& HHTHF!."-E H'.'.Iﬂ'!,l'
. 3 CUCTEMK «KYNbTYPa-FpyHT =,

i -
BunapoeyeaH TpaHcnipauwin
3 FPYHTY

3 AHETA POCAHH

p- QCHOBHI NOrogHl YAHHW KM, WO BNAWBAKTE HA ETo

TEMMNEPATYFA COHAYHA PALNIALLIRA WBEMOKICTEL BITPY BONOrICTE
Tanniwa norona SinkiE coHga 3GinkILYE RiTep BiOHOCHTH EOAGre Cyxe noRmpa z6inkuye
zBinbwye ETe. I

Y

BTRAT BOOM. i noeiTEA 7@ 3Binewye ETo ETo: ponore — ameHwye

TUNOCBA OOWHWULA

— , Lavzken 4 nITRIRE BOAM HA KRAABATHHEA
- ETo = MM/ 000 H : R A
ETo vy pasamar s v minime pex qa goby ]

METR 33 Aoby.

eig Bodem&Groen

PeanizoBaHo: GFAIAV rlrl}

OnepauiiHi napTHepu YkpaiHa:
7
Implementiert von: ;ﬂ%ﬁmg;ﬁ:‘;ﬂ; ADT Project Consulting Cfl d M.ﬂl 9

Operative Partner Ukraine:




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

KAIMAT

ETo po3paxoBy€eTbCA HAa OCHOBI WOAEHHUX AaHUX NPO TeMNEPATYPY NOBITPA, BONOTICTb, LWBUAKICTb BITPY Ta COHAYHY
pajiayito.

R{%ference sta nda}?{i 2 sSimplified fallback
Measured weather data Temperature data only
* Ajr temperature * Min & max temperature
[ ] i .
Aol * Extraterrestrial radiation
* Wind speed Ra — from latitude & day
ETO — ue KﬂIMaTVILII:Ia CRA a.,u,osa * Solar radiation Mo extra sensors needed
PiBHA «MOMUTY» Y PIBHAHHI
3poLeHHs, i cnocib it 0buncneHHs | |
3aN1eXKUTb Bif, TOrO, WO PaKTUYHO i )
: : FAO-56 Penman-Monteith Hargreaves equation
BUMIPIOE Ballla METEOCTaHLIIA. Combination energy balance . Temperature-based estimate
ET, (mm/day) ET, (mm/day)
. Most accurate . . Workable approximation . [
PeanizosaHo: GFAIAV rl P - - h .
Implementiert von: O o —

Genersbwmsiagi destuLEH A7 Froject Consulting Both estimate the same reference ET,



ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3
KNIMAT

ETo Ha OCHOBI WOAEHHNX AaHUX NPO TeMmnepaTypy NoOBITPA, BOAOrCTb, WBUAKICTb BITPY Ta COHAYHY pajiauito.

FAOQ-56 Penman-Maonteith

ETa = [0.408-AR, +
Ve (988, (T+273) ) ruz-leg-e;z)] / [A +

Hargreaves

ET‘B = B- BEEE‘ {Tmean+1? -B} "J{Tma]{-Tmin} : Ra

e (1+8.34-uz) ] Trmean +17.8 39.3
V(Trmax = Tonin) = V13 3.61

A (vapour-pressure slope) 0.157 kPaj°C R_ (as evaporation) 6.4 mm/d

v (psychrometric) 0.065 kPa/*C A '

R, (net radiation) 14.7 MJfm?/d 0.0023 = 39.3 = 3.61 x 16.4 —_—

e, — e, (vapour deficit) 1.21kPa

5.4 mm/day

ET,

ET,

5.3 mm/day

Penman-Monteith 5.3 mm/d

Hargreaves 5.4 mm/d

Scale 0-6 mm/day - difference = 0.1 mm/day (~2%) on this calm, moderately humid day
GFA zav el [all B

CONSULTING GROUP " !
Generabeaufragte des BMLEH ADT Project Consulting
Bro Berlin

T b L LR I R S T TRI

PeanizogaHo:
Operative Partner Ukraine:

Implementiert von:
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%> Has4anbHi moayni DUALOG OpraHi3auia cucremu 3poLieHHA B OBOYiBHULTBI Oy GBO3

YT —

'FTPYHT

BoaoyrpumMmyrwo4da 3IJaTHICTbh I'PYHTY

MiwaHni CYrnvHKM FANHUCTUI

o0 e

vy,
o9’ PRA i‘..

0.05-2 mm - drains fast 0.002-0.05 mm - holds water <0.002 mm - holds tight

.m .
Loam Silt loam
F
“Sandy loam

Sand + % SAND

e PO3Mip YaCTMHOK BM3HA4Ya€ po3mip Nop, a po3mip nop BU3HAYAE, AK BOAA
PYXa€ETbCA T YTPUMYETbCA.

e [licoK: BeMKi NOpU —> WBUAKO APEHYETLCA, HU3bKA EMHICTb, BUCOKA iHINbTpaLiA.

e [NnHa: gpibHi nopn - MiLHO yTPUMYE BOAy, NOBiNIbHEe BOMpPaAHHA, 3Ha4YHA
Ki/IbKICTb BOAM HEA0CTYyNHa ANA KOPEHIB.

e CYrIMHOK / CYTTIMHKO-MYAUCTUI IPYHT: BanaHC — BEMKNI KOPUCHWUI pe3epByap.

Knacudpikayis mekcmypu rpyHmy 3a USDA

Peasi30BaHO: GFAIb rlrl} OnepauiiHi napTHepu YkpaiHa: - b

J
Implementiert von: e o1 ADT Project Cansulting Cfla na 12 Operative Partner Ukraine: S

Generalbeal
Biro Berlin
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%> Has4anbHi moayni DUALOG OpraHi3auia cucremu 3poLieHHA B OBOYiBHULTBI Oy GBO3

YT —

PYHT

TekcTypa BU3Ha4Ya€ npaBuJjia

MNiwaHuin CyranHkum FNnHUCTMI

oB o < “2ns
2

Vg’

.m .
Loam Silt loam
F)
“Sandy loam

Y,
S

0.05-2 mm - drains fast 0.002-0.05 mm - holds water <0.002 mm - holds tight

e PO3Mip 4YaCTMHOK BM3HA4Ya€E PoO3Mip NOp — a PO3Mip NOpP BU3HAYAE, AK PYXAETbCA i
YTPUMYETbCA BOAA.

e [licoK: BENUKi NOpUN —> WBUAKO APEHYETLCA, HU3bKA EMHICTb, BUCOKA iHINbTpaLiA.

* [NnHa: gpibHi nopn = MiLHO yTPUMYE BOAy, NOBi/IbHE BOMpPaAHHA, 3Ha4YHA

Sand « % SAND
KiJIbKICTb BOAM HEA0CTYyNHa ANA KOPEHIB.
Knacucikayia mexkcmypu 3a USDA o CyrIMHOK / CYrIMHKO-MYUCTUM FPYHT: 6anaHCc — BENMKUI KOPUCHUI pe3epsyap.
Peasi30BaHO: GFAIb rlrl} o OnepauiiHi napTHepu YkpaiHa: - b
CONSULTING GROUP Cj']a MA 13 Operative Partner Ukraine: <

Implementiert von: Generabosutragi dos BMLEH ADT Project Consulting
Biiro Berlin
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mg_ék Has4anbHi moayni DUALOG OpraHi3auia cucremu 3poLieHHA B OBOYiBHULTBI Oy GBO3

''PYHT

AK I'pyYHT YTPUMYE — 1 BiAAA€ — BOAY

Boja, goctynHa A1 poC/vH
SATURATED FIELD CAPACITY WILTING POINT = 6(nonboBa BonOroemHicTb) — 6(touka
B'AHEHHA)

e Buue NoNbOBOI BOIOFOEMHOCTI rpaBiTaLia
BiABOAUTb BOAY NPOTATOM OAHOr0-ABOX AHIB.

e HuKye TOUYKM B'SHEHHA BOAaA YTPUMYETbCA
HACTINIbKMU MILHO, LLLO KOPIHHA He MoXKe i

BUTATHYTH.
e [IPOMIXKOK MiXK LMUMUN 3HAYEHHAMU — LE
pe3epByap, AKMM BN KEPYETE 33 A0MNOMOTrOL0

pF 0 - all pores full pF 2.0 - gravity drained pF 4.2 - roots can't pull

3poLeHHA.

Biod Hacu4eHo2o cmaHy 00 OpeHo8aHO20 (10716084 B80/020EMHICMb) i 00 8'AHEHHSA

PeanizogaHo: GFAIAV ('ll'"' o Onepau.iﬁHi napTHepw pra'I:Ha: : gL
Implementiert von: e ot ADT Praject Consulting Cna na 14 Operative Partner Ukraine: S

Generalbeal
Biro Berlin
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DUALOG

HasuyanbHi moayni DUALOG

MOAYNb eIk

OpraHi3ayia cuctemun 3poLieHHA B OBOYiBHULTBI

'PYHT

KIJIBKICTh AOCTYNHOI BOAU 3aJI€KUTh BiJ TUIY

IPYHTY

A0 - Il FPlant-available water (AWC)

Held below wilting point (unavailable)

@ NepemaratoTb Myn i CyrnMHOK

14%

e Hanbinblwwnit 3anac, 4OCTYNHUN ANA
POC/INH, HA MEeTpP FPYHTY.

15%

@ nNicok = HeBenuKuit 3anac

e Mano i 4acTo: HeBeNUKi A403M, KOPOTKI
IHTEepPBaNW, CTENKTE 32 BUMMUBAHHSAM.

Volumetric water at field capacity (%)

20%
30 - 16%
20 - 10%
7%
1 U | -

0 . . . : . . @ rvHa moxke BBOAUTM B OMaHY
Sand Sandy Loam Silt Clay Clay
loam loam loam o . .
e BucoKun 3aranbHUM BMICT BOAU, ane
3HayHa ii YacTMHa 3ab10KOBaHa HUXKYe
PeanizoBaHo: GFA/Av ('|(“' v TOYKM B'AHEHHSA. M
Implementiert von: CONSULTING CRONT ADT Project Gonsulting CﬂaM,ﬂ, 15 —

Generalbeauftragte des BMLEH
Bro Berlin
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mg_%> Has4anbHi moayni DUALOG OpraHi3auia cucremu 3poLieHHA B OBOYiBHULTBI Oy GBO3

PYHT

[HIBUAKICTh NPOHUKHEHHSA BOJAMU B I'PYHT

Sand (basic = 30 mm/h) . !iA"\Id ™ o .‘, (]

= Loam (basic = 12 mm/h)
= Clay (basic = 3 mm/h)

o
o
i

runoff

L
(]
I

hJ
]
I

Infiltration rate {(mm / h)

[
o
I

— — =
h
K— fast, deep infiltration slow — ponds & runs off

0 20 40 60 80 100 120 36anaHcyiiTe WBMAKICTb NOAAYI 3 NOrIMHAHHAM.
Time since water applied (min) AKLLLO NoAaBaTH BOAY WBUALLE, Hi3K FPYHT ii NOrMHAE,

BOHa by/e 3aCTOBaTUCA | CTIKaTM — L@ TaK 3BaHa
«TIMHAHA NacTKa». [NogasanTe BoAy 3i WBUAKICTHO, WO

He nepeBuLLyE 6a3oBy WBUAKICTb iIHOINbTPaLi.
PeanisoBaHo: GFAIAV r.rl} IMu‘

J
hd
Implementiert von: Commabomign dooMLEN ADT Project Gonsulting Cﬂ d M,ﬂl 16 5/12~—

Generalbeal
Biro Berlin
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ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

PYHT

KpuBa pF

-
BodoympumaHHﬂ rpyHmy ma cy6cmpamy — ma
b 10° cm
3p0l,ueHHﬂ UNAVRILABLE =
e ~ WATER (hygroscopic) E
=
— 5 - E
pF — 10g10 |h| o g
Cuaa BCMOKTYBAHHA — Y CM BOASHOrO CTOBMNA — AKY :T _______ ] ! S — 15 000 cm 2
KOPiHb MOBMHEH NOA0AATU, W06 BUTATHYTM BOAY 3 NOpP = 4 E
= -
~ 4 " PLANT-AVAIL =
37 WATER 1000 cm
L T INTTTTTTr s
NONTOBA EMHICTb pF2,0 - 100 cm - ~10 kMa g
. - . . . 2 . 100cm
MicnA rpaBiTaLiHOro ApeHaXKy — HaMBOJOTIWNIA KOPUCHWUIA CTaH 2
o
14 GRAVITATIONAL 10 cm =
TOYKA B'AHEHHA pF4,2 - 15000 cm - 15 6ap WATER (drains)
KopiHHA Ginblie He moXKe BUTATyBaTW BOAY — POC/MHA B'AHe
0 . 1 . T - lem
0 10 20 30 40 50
BOAA, AOCTYNHA ANnda POC/IMHU ©(FC) - 6(PWP) Volumetric water content 6 (%)

XapakmepucmuyHa Kpusa: emicm 800U 3MeHWYEMbCA i3 3pOCMAHHAM CUAU
8cMoKmyeaHHA (pF)

Pe3sepByap, AKNI BN GaKTUYHO 3poLlyeTe A4 NONOBHEHHA

PeanizoBaHo: GFAIAv rlrlr OnepauiiHi napTHepu YKpaiHa: ‘3 3
CONSULTING GROUP

C Y 17 (@] i P Ukraine: ped
Implementiert von: e e ADT Project Cansulting nanma perative Partner Ukraine: 8

Bro Berlin




ouatoc _ HaB4YanbHi moayni DUALOG

OpraHi3aL,ifi cucTeMM 3POLLEHHA B OBOYiBHULITBI MOZLY/Tb [EE

Sand Sandy loam Loam Clay Peat [ substrate

KpI/IBa pF vmtgnnwmm“‘““"

PYHT

Drought stress
BodoympumaHHﬂ rpyHmy ma cy6cmpamy — ma
3POWEHHA :E !

EE Readily available
pF = logio |h| & Pedeapacy(pF20) SN
CW/1a BCMOKTYBaHHA — Y CM BOJAHOrO CTOBNa — AKY E :

KOpPiHb MOBMHEH NOA0NATH, LWO6 BUTATHYTU BOAY 3 NOP

1 Too wet
NMNOJIOBA EMHICTb pF2,0 - 100cm - ~10 kMa :

0 — : : : :
Micna rpasiTaLiiHOro ApeHa)y — HalBONOTIWNI KOPUCHUIA CTaH 4 - — ot - =2 — - - =

Volumetric water content 8 (vel %)
. Wet Dry
TOYKA B'AHEHHA pF4,2 - 15000 cm - 15 6ap
KopiHHA Binblie He morXKe BUTATYBaTU BOAY — POC/MHA B'AHe Soll molsture Suction Avallable water left
6ol % pF 4.60 O=

3,904 kPa

BOJA, OOCTYMHA A1 POC/IUHU B(FC) - B(PWP)

PesepByap, AKMI BU GpaKTUYHO 3pOLUYETE ANA NOMNOBHEHHSA

; . I OnepauiitHi napTHepu Ykpaida:
PEEU'II.SDBaHO- g!ﬁﬁs G.ﬁ! rlrl} Cna ﬁ 18 Operative Partner Ukraine:
Implementlert von: Generabeaultragte des BMLEH ADT Praject Consulting pl P -

Bro Berlin




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

TPYHT

3aCcTOCyBaHHA KPUBOI nnoTeHuiany Bosiord (pF) y spoiuyBaHHi

5 .
Wilting polpt pF 4.2 — never reach here Qm‘é’l‘?u'.‘..";’!.' 3|-|MTyMTe MOKA3HUKU HA NOoJI
________________________________________________________________________________ TeH3iomeTp 6e3nocepeaHbO BUMIPIOE CUNY
4_ — _.__:.E:rmw BCMOKTYBaHHA — aKTya/ibHe 3Ha4yeHHA pF

ill point — START irrigation

» =30 kPa tension ) KOpeHeBiVI 30Hi.

3anyckaunTe 3poLEeHHs Npu 3agaHoMy
G o HanpyMXeHHi; KpMBa NepeTBOPIOE MOro Ha
aediunt BoaM.

pF

Tunosi NOpPoOrosi 3HaYEHHA ANA NOYATKY 3POLUEHHSA

Target after irrigation

1 - = Field capacity (pF 2.0 - ~10 kPa)
MilWwaHum rpyHT pF 2,3 -~20kMNa
0 . ' ' . CYrNMHOK / CyTIMHUCTUIA FPYHT pF 2,5-2,7 - 30-50 kMa
0 10 20 30 40
Water content 8 (%) JloxvHa B KOKOCOBOMY CybCTpaTi pF 1,7-2,0 - 5-10 kMa
3powytime 8 mexcax 0iana3oHy: NonosHolime 3anacu 800U 00 HACMAHHA CMpecy, TpoAHAM / POCANHM B rOpLLMKaX
opieHmylimecs Ha o608y 80/1020EMHICMb (cy6cTpaT) pF1,8-2,1-6-12kMa
PeanizosaHo: GFAIAV rlrlr o OnepauiiiHi napTHepw YKkpaiua:
Implementiert von: o FOT Project Consutting Cj]a [/].ﬂl 19 Operative Partner Ukraine:
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HasuyanbHi moayni DUALOG

OpraHi3ayia cucremu 3poeHHA B OBOYiBHULTBI

MOAYNb eIk

'TPYHT

AK KOpIHHA Yyepmna€ BOAY 3 pe3epByapa

Roots draw most water fro

he upper zone

The 40-30-20-10 rule

Top Ya 40%

Znd Ya 30%

e binblwa vyacTtnHa BOAM HAaAXOAMUTb i3
BEPXHbOI 30HM KOPEHIB.

® [NMbuHa NPOHMKHEHHA KOPEHIB X
A0CTYyNHa BOAA = KOPUCHWUI 3anac.

® [Nnbwi KopeHi = 6inblnit 3anac
MiX NoNnBaMMu.

e YTpMMyMNTE aKTUBHY 30HY B
KOMQPOPTHOMY Aiana3oHi — He
A0BOAbTE A0 B'AHEHHA.

PeanizoBaHo:
Implementiert von:

el

ADT Project Consulting

GFA /Ay

CONSULTING GROUP

Generalbeauttragte des BMLEH
Biro Berlin

3rd v 20%
Bottom Vi 10%
0O 10 20 30 40 50
Share of water roots extract
Cnanp 20

OnepauiiHi napTHepu YkpaiHa:
Operative Partner Ukraine:
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Has4yanbHi mogyni DUALOG

PYHT

OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

MOAYNb eIk

AK KOpIHHA YepnawTh BOAY 3 BOAOHOCHOIO IHAPY

ROOT DEPTH AND GROWTH OF VEGETABLES
| ___CARROT

PeanizosaHo:
Implementiert von:

Mais sctive
rool zone
0-30 on

75 cm
S0 cm

105 am

120 cn - -
onNIONMN

i Shslow fibrous st

ww Mostroats intop 30 om

o Needs frequent ight
irigation and nutrants
rear the surizoe

RED BEET WHITE CABBAGE

. . e | | e
~ Ny /'.'h‘ > Jant : el

f R e

Wy

Main active
rool rone

0-30cm Mah active

reot zone

Sometimes . i :
roots can reach i
45-B0cm
goed sail

y  Comreach i

" 90-120 cm Reots can reach
ind E0-100+ cm

in good soil

4
' Taproot can
reach 100 cms
in losse,

loose soil deep soil

WHITE CABBAGE CARROT

RED BEET
Swecllen stcrapes roct

. FHioecus, medum-desp o
£ Gh cecp taproct F e PRI f Cesp t3proot crop
P E'Mlgl:)ti.ﬁ o0t 2o J+ fctive rootsin0-45cm @+ Be=t oot zone 0-45/60 cm
Can m‘;z, 20170 em 4+ Canreach 60-100+cm 1 Ca’: resch '::0 cm=
L in good =il §o Nesd:consiztem > ::Lom o - :
Eesp moisiurs evan rokEue duing fead 3 ose, stone-fres so
<O L . b for straight rocts

for =moath roats formabon

\i? GOOD PRACTICES: « loosensoll30-E0cmdesp  « Remowe stonas and hard lagers

eclF

ADT Project Consulting

GFA /Ay

CONSULTING GROUP

Generabeauftragte des BMLEH
Bro Berlin

" Usa compaost, not fresh manure

PucyHok 1 — ubuHa NpoHUKHEeHHA KOpeHie ma picm ogouis

ROOT ZONE GUIDE
{Fer all crops)

0-15 cm
Seedbed, early roots,
starter nutrients

15-30 cm
Main feeding zone
for onion and best

30-45cm
Impertant for
e and
carrot stabibity

45-60cm
Important reserve
zone for carrot,
beet and cabbage

0 Keep moislure
aven

Good sall structure,
o0 Ccompaction

~" ‘Watar regularty

&/
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HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

MOAYNb eIk

HOW TILLAGE OPERATIONS CREATE COMPACTION PANS

Tillage pan

Repexied plowing Sirering and Fine seecbeds can
60 — at tha same dagth can 0 reposted s33kow 1lge ride & compaciad lapar
e a derse lager can compact sof just Sirectly undarthe

Serwath the Sunow dice. bedow the worked layer. likad 232e.

Surfaca campaction
{010 cem)

Subsod compaction
[3)-&5em)

Heany 33l loads asd
repesied pasaes
compress both gsal
ard sabszi.

MAIN EFFECTS

6 Restricted root gronth

Reduced water
inliRration

Poor drainage end
wabterlaggng

O
S
P Y-
O
o

Reduced autriest
uptake

Yield loss

WHAT IS A

COMPACTION PAN?

A dense. om posasity
soi | byer farmed by
repaaned Shage o e
aresare that restricta
oats, A and vaner
TN

5
@ . e
Reduce Var

Avod tillage Use controlled Y
Pea when sofl is wet traffic passes traffic lanes tillage depth

Impleme

Build organic matter

and cover orogs

77

Sub=oil only -
when necdoed M

79
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ouaoc _ HaB4vanbHi moayni DUALOG OpraHi3auia cuctemu 3poLLEHHS

gfg WATER UPTAKE WITH

|  +1% ORGANIC MATTER

''PYHT

Boagoyrpumywoua
3IATHICTh Ta BMICT
OpPraHi4YHOl peYOBUHH

MornnHaHHA Boau 3 +1% OpraHiuyHOI pe4OBUHMU
Pe3ynbtat 3a TUNOM IpyHTYy (0—30 CcMm, Ha rekTap)
TunoBsi 06'eMHi WiNbHOCTI; Ha BaLUil AiNAHLI NOKAa3HUKM MOXYTb AeLLO BigpisHATUCS.

HacunHa winbHictb JopaatKosa Boaa npum

Tun rpyHTy (/M) +1% OP NMepepaxosaHo
Micok, nerkni 1,6 T/m3 240 000 n/ra 24,0 Mm
CyniwaHui 1,5 7/m3 225000 n/ra 22,5 mm
CyrnvHoOK 1,4 7/m3 210000 n/ra 21,0 mm
MuHa 1,3 1/m3 195 000 n/ra 19,5 mm
Topd / opraHiyHui,

BMCOKa HacunHa 0,7 T/m3 105 000 n/ra 10,5 mm

LWiNbHICTb

Result per soil type (0-30 cm, per hectare)
(typical bulk densities; your field may vary)

e
S

Soil type Bulk density | Extrawaterwith | converted :
(t/m3) +1% OM &

e ﬁ%’;‘t’) 61.6t/m* (240000 /ha [P

Jpkig Sandyloam () 1,5t/m* (0225000 L/ha [EREEA
0 14t/m* (210,000 L/ha [PRROES

(24.0mn)
(22,5 mn
[ 21.0mm
O 1.3t/m* (195,000 L/ha
(105 mm_
105 mm

G 07t/m3 (105,000 L/ha [ (eR-FNTH

. organic
(low BD)

i g Peat / organic (low BD) (105,000 L/ha [RIeR000

A

3fd Useful conversion: 1 mm water on 1ha=10,000 L/h

———r——— —— ———

p M Sand (light) @ 1,6t/m* () 240,000 L/ha
_ Sandyloam (1,5t/m® () 225000L/ha

%

PeanizoBaHo: GFAIAV P | P

7
Implementiert von: g:n:r;i:r‘":;ei:c;;fm ADT Praject Cansulting Cﬂ a Mpl 2 3
Biiro Berlin

 013ym* (195,000 L/he

"% 0 _ 5,000 L/ha »
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ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

“BAXKJIUBICTL

2604 MUBUTY
KYNLTYPH,
3POLUEHHA
NIATPUMYE

cboropHi — Bo6pobyT 3aBTPY =

300pOB| POCAWNHM, Cnabkuii picT,
BULLIWIA YPOMan HU3bKWA

31 SPOLLUEHHAM ® BE3 3POLUEHHA

KNIO40BI NEPEBAIN 3POLLUEHHA

QEIHI:LI]YE

YPOXKAWN

QAEEEI’IE"IYE

PICT KVYNBTYP

unPALI.I.Y'E QHPHHE nropno-

BONOTICTb FPYHTY BOJIbYINA BE3NEL

QAIHLLI.A'E nng
YAC NMNOCYXH

Oae noTpiBHy KineKicTh MNpapvneHEe 3pOLLEHHA Jonamarae pocnnHam niaTprMye BonoricTe HagiiHe 2polleHHA gac
BOOM ¥ NOTRIDHKWA 49ac CMNPWAE KPaLLomMy MNERPSAWUT MNOCYXY Ta I'PYHTY, NMOKPaLWYE AOro crabineHe mpobHMUTED
nna znopoBoro Ta POIBUTKY POCTMAH i IMEHILYE BTPaTK 3a 3INOpOBR'A Ta CApMAE ixi Ta Bygye npono-
cTabineHoro pocTy. BMLLIA NpoayKTUEHOCTI, MiHAKBGT Noragu, pofoTi MikpoopraHizmie, BONkEH0 BernedHe MaRbyTHe,
— 3BEPITAW BORY Y e (@) Toe e ceorom
. BWPOLLY MANBYT R - S
Peanizot po3yMHo — 3bupan weapo. Kpawle saBTpa ManbyTHE ONA BCiX. vy
Implementier eig Bodem&Groen

MN
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HasuyanbHi moayni DUALOG OpraHi3auifa cucre

SPOWLEHHA

BaK/IMBICTb 3pOLIIEHHAA

4YOMY 3POLWUEHHA MAE 3HAYEHHA

NiaTpnmye ctabinbHMM [MoKkpaluye 3MEHLUYE CTpec BiA, MNigBnuye ebeKTUBHICTb
PICT KYNbTYpP BPOAMHICTb Ta AKICTb nocyxu BUKOPUCTAaHHA BOAU

’ N >

@ [MpaBuAbHE 3pOLWEHHA = 340POBILLI KYyNbTYPMU, KPaLli BpoKal Ta ePeKTUBHILLE BUKOPUCTAHHA BOAU E@

by Bodem&Groen
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ouaoc _ HaB4vanbHi moayni DUALOG OpraHi3auifa cucre

SPOWEHHA

BaX/IMBICTb 3pOLIEHHAA

OCHOBHI TPYTNWN KYJIbTYP

e

A6nyHesi cagu Kanycra Lm6yns MopkBa HYepsoHui BypsK

@ MpaBuAbHE 3POLLEHHSA = 340POBILLi KYyNAbTYpW, Kpalli BporKai Ta epeKTMBHIlle BUKOPUCTAHHA BOAM

by Bodem&Groen
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HasuyanbHi moayni DUALOG OpraHi3auifa cucre

SPOWLEHHA

BaXK/IMBICTb 3pOLIEHHAA

K/TIO4YOBI ®AKTOPU MPOEKTYBAHHA

@ [epeno Ta AKiCTb BOAMU
TeKcTypa rpyHTY Ta
rMMbunHa KOpeHeyTBOPEHHS
LLiHHICTb KynbTypu Ta
cXxema BMUCagKu
TO4He, BOAOOWAAHE, . KOHCHE A7 ABAYHEBHX BCTAHOB/IHHA Mano3artpaTHmii Penbed Ta nNaHyBaHHS
iaeanbHe ona AbnyHeBux ¥ cagis, 3a6e3neuye 6inbluy KY/NbTyp Ta BapiaHT ona
cafiB Ta OBOYIB. NIOLLY 3BO/IOMKEHHSA. OXOJI0AKEHHSA piBHMX MoOiB. nonda
\ OBOYiB:
EHepronocravyaHHA Ta
BEST PRACTICES i ,.-,‘ dinbTpauin
|=:'Q' HiEY) ) Yo

PerynapHo obcnyrosyiite N BuKopucToByiite
3pouwviiTe BiANOBIAHO A0 . . KoHTpontoiiTe TUCK Ta .
pouwy ANOBIAHO A binbTpK Ta NnpommeainTe . o depTurauio obeperkHo Ta
S iBHOMIipHiCTb
noTped KyabTypu NiHii P P edeKTUBHO

MOLWWNPEHI CUCTEMW 3POLUEHHA

KpanenbHe 3poLIeHHs MikpogolyBaHHs [NouysaHHs

Niabupaiite cuctemy
BiZANOBIAHO A0 KY/NbTYpU Ta
rPYHTY

@ MpaBuAbHE 3POLLEHHSA = 340POBILLi KYyNAbTYpW, Kpalli BporKai Ta epeKTMBHIlle BUKOPUCTAHHA BOAM E@

by Bodem&Groen
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SPOWEHHA

KoJiM 1 CKIVIBKM IIOJIUBATH

100 g====~-- - - - - Field capacity- - -

60 A

____________ Refdlpems MADY

Soil water (% of available)

407 irrigation
refills
20 -
L) DU i SETTTITPTeS 1 .'-rii!ti.r!g.lz*?!or..:.--
0 10 20 30 40 50

® Konm

* Y TO4Li NONOBHEHHA — A03BOJIEHNM
BMYepnaHHsA 3anacis (4acto ~50%
AOCTYMHOT BOAM).

@ CKINbKK

e JlocTaTHbO, WOH 3aNOBHUTU KOPEHEBY
30HY 40 NO/1bOBOI BO/IOFOEMHOCTI.

@ UNCTA TMUBUHA

e = aoctynHa Boga x MAD x rnnbuHa
KOPEHIB, 3 ypaxyBaHHAM e(peKTUBHOCTI
cUCTEMM.

PeanizoBaHo: GFAIAV rlrl}

v
Implementiert von: Z;:j;;;‘“:;ei:‘;:;H ADT Project Consulting Cﬂ a Mpl 28
ro Berl

OnepauiiHi napTHepu YkpaiHa:
Operative Partner Ukraine:

MOAYNb eIk
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BUMNAPOBYBAHHA — TPAHCNOIPALUIA

Transpiration

IlormrnHaHHA BOAU POCJ/INE

Sunlight
(®) Unused water
® evaporates from
the leaf surface

@ The stem draws
the water up

» o (1) Roots absorb
water from
- the soil

PeanizoBaHo: GFAIAV IP o o s |51 O
Implementiert von: ?:E%mai:%::su sw!egm uuuuuu Cﬂ ang 29 o2 "
dro Berlin

@/ |
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@ Has4yanbHi mogyni DUALOG OpraHi3auifa cuctemu 3poLLIeHHA B OBOYIBHULTBI MOZY/b ClE

SPOWEHHA

Haa3eMHI COpUHKJIEepH

PeanizoBaHo: GFAAV ('l('"' o Onepau'iif'lHi napTHepwu ykpa'liHa:
Implementiert von: e e ADT Praject Consulting Cna na 30 Operative Partner Ukraine:

Generalbeal
Biro Berlin
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‘ouacoc_ HaB4yanbHi moayni DUALOG  OpraHisauia cucTeMu 3poLUeHHA B OBOYIBHULTBI WALy GBO3
3POWEHHA

3pOIIIEeHHA 3a JONMOMOI'0I0 CIIPUHKJ/IEPIB

3807103Cy€E 8EAUKY MNA0WY, AK 00U, 30 00MOMO200 HAMiIPHUX
(hOPCYHOK, pO3MAWIOBAHUX 38EPXY.

SPRINKLER

@ nNepesaru

* PiBHOMIpHE NOKPUTTA BCbOro Nons

e [liaxognTb ANA KyNbTyp, BUCAAKEHMUX HA HEBEUKIN BiACTaHI
OAHa Big o4HOI

e MoKe 0X0NoAKyBaTh / 3axu1LLaTU Big, 3aMOpPO3KiB

@ Ha wo cnip 3BepHYTH yBary

e BTpaTtu Big BITPY Ta BUNAPOBYBAHHA
e Bonore nncta - puU3nK 3aXBOPIOBaHb
e 3b6epirarite HOPMy HU}KYE PIBHA MOMIMHAHHA IMHK

Wets a broad area like rainfall — even coverage, some loss to wind & evaporation

PeanizoBaHo: GFAIAV rlrl}

Implementiert von: O o

o Cnang 31
s desBMLEH ADT Project Consulting f| a M pl
Biro Berlin

OnepauiiiHi napTHepw YKkpaiua: e
Operative Partner Ukraine: Sy
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SPOWEHHA

KpamneJsibHe 3pOolIeHHA

SAND LOAM CLAY
DRIP

deep & narraw balanced bulb wide & shallow

dopma 80102020 MepMoOMeMpPa 3aaexumso 8i0 murny rpyHmy

e [licoK: rTMbOKMIN, BY3bKNUI TEPMOMETP —> PO3MILLLyNTE
KpanenbHuui 6anxye ogHa 40 O4HOI.

e [NMHaA: WMPOKaA, HErNMMBbOKa Konba = po3nNuaoBaYvi MOXKHa
pPO3MilLyBaTH Aani O4AVH Big 04HOrO.

HaMKpalie niaxoautb Ana BUCOKOLHHUX KY/IbTYP, KYAbTYp, LLO e ToyHe NoAaBaHHA BOAU —» HaMBULLLA ePEKTUBHICTb, CyXi

BUPOLLLYIOTbCA pAZaMM Ta Ha cybcTpaTi, a TaKoXK 415 CONOHOI BOAM Ta MiXKPALAS, MeHLe XBOpO6
. .. . . ’ °
HepiBHOI MiCLEBOCTI.

Water delivered drop-by-drop to the root zone — wetted bulbs, minimal loss

PeanizoBaHo: GFAIAV IP o OnepauiiHi napTHepu YKpaiHa:
CONSULTING GROUP rlr Cna M.ﬂl 32 Operative Partner Ukraine:

Implementiert von: Generabeutragte des BMLEH ADT Project Cansutting
Biro Berlin




/\ Has4yanbHi mogyni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI MOAY/b [ClE

SPOWEHHA

[loBepxHeBe KpaneJjibHe 3pOIIeHHA

[MoBepxHeBi KpanesbHi NiHil pO3MillytOTb Ha NOBEPXHi 'PYHTY abo niagiwyoTb Ha BMUCOTI Big, 10 Ao 30 cm HaA Heto
B3[0BX KOMHOro paay AepeB. 3a3BMYall BUKOPUCTOBYHOTb ABi KOH®Irypauii: ogHa b6i4yHa niHia Ha pAag aepes,
iHOA 3 ABOMA KpanenbHUUAMM Ha aepeBo, abo noaginHa 6ivyHa niHia (No oAaHiIM 3 KoXHOro 60Ky ctoBbypa), AKa
3aCTOCOBYETbCA NEpPeBaXXHO B MONOAUX HACAOMKEHHAX 3 BMCOKOK LWiNbHICTIO. BiaCcTaHb MiXK KpanenbHUUAMMU
3a3BMYan ctaHoBuTb Big, 0,3 go 0,75 m y340BXK OOKOBOI JiHii; KpanesnbHULi 3 KOMMEHCALED TUCKY € KpalLUm
BapiaHTOM AN 3abe3nevyeHHA PiBHOMIPHOIO PO3nNMAEHHA MO BCiM AOBMXUHI pAAY Ta Ha CXMUANax.

[MoBepxHEeBi KpanenbHi cMCTeMM Heaopori B ycTaHoBLi (3a3Bmyait Big, 2 500 go 4 000 pgonapis CLUA/ra Ha
maTtepianun B ymoBax YKkpaiHn 2023 pokKy), npocTi B ornaai Ta o6cnyroByBaHHi, @ TaKOX iX IErKO MOAEpPHi3yBaTu.
Heponikamu € BpasnmeicTb HiYHMX TpyboNpoBoAiB 4O MEXaHIYHMX NOWKOAXKEHDb (Big 06p0bITKY FPYHTY, KOCIHHS
Ta AUKUX TBapUH — 0cobaMBO 3alLiB B3MMKY), BPa3/MBICTb A0 Aerpaaauii nig snansom YP-BMNPOMiHIOBAHHS
(HOMiHaNbHUI TepMiH eKcnayaTaLii cy4acHMX NOBEPXHEBUX KpanenbHUX NiHiM cTaHOBUTL Big, 7 Ao 12 pokiB) Ta
KOHLEHTpaL,ia KopeHeBUX cuctem nobsim3y NoBEPXHI, WO MOKe NiABULLUTM BPA3/IUBICTb A0 MOPO3iB.

CONSULTING GROUP

Y, i ine: Sk
Implementiert von: Gormakoauhiaghs des BMLEH nsu Cﬂa Vl,ﬂl 33 Operative Partner Ukraine:
Biiro Berlin

PeanisoBaHo: GFAI \ 4 rl P OnepauinHi napTHepu YKpaiHa: e
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SPOWEHHA

Mpn nigzemHomy KpanenbHOMy 3poueHHi (SDI) KpanenbHi =

BiABOAM poO3MilytoTbCcA Ha rnbuHi Big 15 go 30 cm nig HIA3EMHe KpaﬂeﬂbHe
nosepxHeto rpyHTy. CyyacHi 6i4Hi Tpybonposoan SDI ocHalieHi
KpanenbHUUAMW 3 aHTUCMPOHHMMM  MembpaHamn, WO
3anobiratoTb MPOHMKHEHHIO KOpeHiB i rpyHTy. MepeBaramu €
3MEHLWEeHHA BUNAPOBYBAHHA 3 MOBEPXHI FPYHTY, MOBHMUMN 3aXUCT
BiJ, MeXaHiYHMX NOLWKOoAXEHb Ta YP-BMNPOMIHIOBAHHA, @ TaKOX
BiZICYTHICTb ByAb-AKNX NepeLKko, Ha NoBepxHi Ana obpobiTky Ta
360py BporKato. [leaki aBTopu NOBIJOMANAIOTb NPO E€KOHOMItO
Boau Ha 10—-20 BiaCOTKIB NOPIBHAHO 3 MOBEPXHEBMM KpaneabHUM
3poweHHAM fA6AYyHb, X04a [AOKa3uM B ymoBax YKpaiHM €
obmexeHnmMu.

OcHOBHMUMM Heponikamu SDI y AbnyHeBUX cafpax € CKNaAHICcTb
ornagy (npobnemn BUABNAIOTLCA ANLLE 3@ IXHIMM HacAigAKaMKn ans
AepeBs), HeobXiaHICTb AyKe peTenbHoi pinbTpauii Ana 3anobiraHHA
3aCMIYEHHIO eMmiTepiB, AKE HEMOXK/UBO YCYHYTU MPOMMBAHHAM
NOBEpPXHi, Ta 3HAYHO BMLL BWUTPATUM Ha BCTAHOBNEHHA. [nA
BCTAaHOBNEHHA b6iyHMX Tpyb Ha OAHAKOBIN TNMNOWUHI NOTPIOHI
cneuianbHi IHCTPYMEHTU, @ NPOHUKHEHHA KOpPEHIB 3a/IMLLAETbLCA
OO0BrOCTPOKOBMM PU3MKOM Yy AeAKux cuctemax. SDI Bce vacTiwe
BUKOPMCTOBYETLCA HA HOBWUX BUCOKOMPOAYKTUBHUX YKPATHCbKUX
HacagKeHHsax abnyHi, ae o06pobiTOK FPyHTY TPMBAE NPOTATOM
yCbOro TepMiHy eKcnayaTauii cagy i ge nosepxHeBe KpanesbHe
3pOLLUEHHA HEOAHOPA30BO NOLWKOAKYBanoca 6.

PeanizoBaHo: GFAIAv rl P OnepauiiHi napTHepu YKpaiHa:

CONSULTING GROUP

7
Implementiert von: Gomerabemiragts don EMLEH ADT Project Consulting Cﬂa M,ﬂl 34 Operative Partner Ukraine:

Biiro Berlin
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/\ Has4yanbHi mogyni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI MOAY/b [ClE

SPOWEHHA

KpuTepii BUOGOPY

Bubip cuctemun 3poLleHHA ANa cafy NOBUHEH FPYHTYBATUCA HA PeTeNbHIN OLiHLi TakKnX GaKTopiB, y NpUBAIN3HOMY NOPAAKY 33 BaXK/UBICTIO:

e [I)Kepeno Ta AKicTb Boau. KpanenbHi cuctemun notpebytotb Aobpe ¢dinbTpoBaHOi BoAU (3a3BMYaiM 3 KanamyTHIcTIO HUXKYe 100 NTU Ta 6e3 Benukux
3BAYKEHUX PEYOBUH); MIKPOPO3MNKUIOBaYi MOXKYTb NPaLIIOBATM 3 BOAOK HUMKYOI AKOCTI; MOBEPXHEBI CUCTEMW TONEPAHTHI A0 BOAM NPAKTUYHO byab-AKOi
AKOCTI.

e HadABHIiCTb KaniTany Ta o4YiKyBaHa OKYMHiCTb. KpanenbHi cMctemMn matoTb HaliBULi KaniTanbHi BUTPaTK (3a3Bmyai Big 3 500 go 6 000 gonapis CLUA/ra B
YKpaiHi 3a MOBHICTIO BCTAaHOB/IEHI CUCTEMM, BK/AKOYalOUM Hacoc, PinbTp Ta depTurayito), ane HaMHUXKYI eKcnayaTauiiHi BUTPaATU Ha OAMHULIO
BMPOB6IeHOT NpoAyKLi.

e TekcTypa Ta rmMbuHa rpyHTy. MiWaHi rpyHTU NigXo4AaTb ANA MIKPOPO3NW/ItOBaYiB, AKi 3abe3nedytoTb BinblwimMin 06’emM 3BONIOXKEHHSA, HiX KpanesbHe

3POLLEHHSA; MIMHUCTI FPYHTU NiAXoAATb ANA KpanenbHOro 3poLleHHA; HEernMboKi rpyHTM NoTpebyoTb YacToro BHECEHHA HEBEIMKUX 06CAriB BoaM, WO
NPUPOAHO 3a6e3nevyeTbca KpaneabHUM 3POLIEHHAM.

e Tonorpadia Ta NnaHyBaHHA cagy. Ha KpyTux abo HepiBHUX AinAHKaxX Kpalle BUKOPMUCTOBYBATU KpaneabHi CUCTEMM 3 KOMMEHCALED TUCKY; Ha BENUKUX
PIBHOMIPHUMX AiNAHKAX MOXXHA BUKOPUCTOBYBATU NOBEPXHEBI CUCTEMMN.

e LliHHICTb BpOXKato Ta IHTEHCUBHICTb YNpaBAiHHA. BUCOKOLWLiNbHI, BUCOKOUiIHHI HAacCag)eHHA npemiabHUX COPTIB BMNPABAOBYIOTb BUKOPMUCTAHHA
KpanenbHOro 3pOLEHHSA; ANA CaAiB 3 MEHLUOK LIHHICTIO MOXYTb BYTU KpalWwMMn MeHLW A0POTi CUCTEMMN.

e EHepronoctayaHHA Ta HagiMHicTb. CMCTeMM Nig TUCKOM BMMaAratoTb HaAiMHOrO eneKkTponocTavyaHHA abo NOTYKHOro AN3eNbHOro Pe3epBHOro AxKepena
KMBJIEHHA; NOBEPXHEBI CUCTEMM LbOro HE NOTPEDBYIOTD.

e BuMmOrM WOAO 3aXMCTy Big 3aMopo3KiB. Tam, Ae 4YacTo TPanaArTbCA MNi3HI BECHAHI 3aMOPO3KM, a COPT € YyT/IMBMM, MOXe OyTM BUNpaBaaHMM
BMKOPWUCTAHHA HAaf3EeMHOI CUCTEMM 3pOLLEHHS — 3a3BMYall AK 4ONOBHEHHA A0 OCHOBHOI CUCTEMM KpanesibHOro abo Mikpo3poLLeHHs.

e HasBHicTb poboyoi cumnm Ta TEXHIYHMX HaBMYOK. CUCTEMM KpanesbHOro Ta MIKPO3pOLWEeHHs BMMaratTb KBasidikoBaHMX OMNepaTopiB, 34aTHMX
KOHTPO/IIOBATU TUCK, MPOMMBATU PinbTpu Ta BMABAATM Npobiemun 3 po3nuaoBavYamMu; NOBEPXHEBI CUCTEMM MOKYTb €KCNAyaTyBaTUCA 3 MEHLLOH
TEXHIYHOI NiAroTOBKOIO.

PeanisoBaHo: GFAI \ 4 rl P OnepauinHi napTHepu YKpaiHa: e
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ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

SPOWEHHA

KpuTepii BUOGOpPY

Cucrema EdekTusHictb (%) | Kanitan (USD/ra) depTurauin 3axucr Big,
3aMOpO3KiB
Hi

Bbopo3Ha 50-70 500-1 500 Hemae CknagHo

60-75 700-1 800 Hun3bKum CknagHum Hi
HaBicHui 60-75 3 000-5 000 Bucokumn Moxnunsunm BiamiHHO
CNpPUHKAEep
3powyBau nig, 70-80 2 500-4 000 CepepaHin [obpe ObmerkeHa
AepeBom
Mikpoposnunios 80—-88 2 800—4 500 CepeaHin BigmiHHUI ObmexeHa
au
NoBepxHeBui 88-95 3 500-5 500 Hu3bknn— BiamiHHWI Hi
CTiK cepegHin
Nip3emHe 90-95 4 500-7 000 Hu3bknn— BiamiHHWI Hi
Kpane/sbHe cepeaHin

OnepauiiHi napTHepu YkpaiHa:

Cﬂaﬁ,ﬂl 36 Operative Partner Ukraine:

PeanizoBaHo:
Implementiert von:
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N\ OpraHi3aLia cucTemu 3pOLLEHHA B OBOYiBHULTBI MOZLY/Tb [EE

Has4yanbHi mogyni DUALOG

SPOWEHHA

[l1anyBaHHA?

KOJ/IM nonunsatu 1a CKIJIbKUA

[NnaHyBaHHA 3poLweHHA Bianosiaae Ha ABa NuTaHHA: KOJIN nposognTtn 3poweHHA Ta CKIJ/IbKU Boan nopasatu. Y
YKPaiHCbKOMY OBOYiBHMLTBI 3a3BMYal BUKOPUCTOBYIOTb TPU MNiAXOAM: HA OCHOBI BOJIOrOCTi I'PYHTY (TEH3iomeTpu
Ta €/1eKTPOHHI AaTYMKK), HA OCHOBI CTaHy POCAUH (Bi3yanbHE CNOCTEPEXKEHHA, TEMNEPaTYpPa JNCTAHOIO NOKPUBY)
Ta Ha ocHoBi ETc (woaeHHUM BoAHMI HBanaHC HA OCHOBI METEOPONOriYHMX AaHux). Hanbinbw HaainHi rpadiku

NOEAHYIOTb €/IEMEHTM BCIX TPbOX NiAX0oAiB.

PeanizosaHo: GFAI \ 4

CONSULTING GROUP

f'l P OnepauinHi napTHepu YKpaiHa:
Implementiert von: Generalbeauttragte des BMLEH ADT Project ¢
Biiro Berlin
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HasuanbHi mogyni DUALOG  OpraHisauis cuctemu 3poLleHHs B OBOYIBHULTBI MOZLY/b [ELlE

PeanizosaHo:
Implementiert von:

CHOOSING AN
IRRIGATION SYSTEM
FOR AN ORCHARD

Key factors to evaluate, in approximate order of importance

‘ o 1. Water source and water quality ‘

The first decision factor. Drip systems
i require well-filtered water, typically
\ below 100 NTU turbidity and free of
large suspended solids. Microsprinklers ‘
can handle lower-quality water.
Surface systems tolerate nearly

| any water quality.

0 4. Topography and orchard layout

Steep or irregular sites favor
pressure-compensating drip.
Large uniform orchard blocks
may allow surface systems.

0 Best for filtered water

(] High capital cost
C ° Precise, efficient, frequent irrigation
& Excellent for high-value orchards

‘|ﬂ by Bodem&Groen
GFALy  ~olF

CONSULTING GROUP
ADT Project Consulting

Generalbeauftragte des BMLEH
Bro Berlin

e 2. Capital availability and payback
Drip has the highest capital cost,
! but the lowest operating cost per
unit of fruit produced. Typical fully
installed drip cost in Ukraine:
3,500-6,000 USD/ha, including

© Water

pump, filter, and fertigation.

e 5. Crop value and management intensity

High-density, high-value orchards
with premium varieties usually
justify drip irrigation. Lower-value
orchards may be better served by
less expensive systems.

Q Tolerates lower water quality
0 Larger wetted volume
° Good for sandy soils

MICROSPRINKLER

” Soil A Topogreaphy

Cnanpg 38

@ Economics an

o 9 3. Soil texture and depth

Sandy soils often favor
microsprinklers because they wet
a larger soil volume. Clay soils
often favor drip. Shallow soils need
frequent low-volume application,
which drip provides naturally.

S 3 Al TR T ) s

e @,
i N

e 6. Energy supply and reliability

Pressurized systems need reliable
electricity or strong diesel backup.
Surface systems do not require
pressurized energy supply.

0 Lowest technology requirement
° Tolerates poor water quality

° Needs suitable layout
and conditions

Management Smart irrigation. Thriving orchards. Sustainable future.

OnepauiiHi napTHepu YkpaiHa:
Operative Partner Ukraine:

%




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

SPOWEHHA

[ly1aHyBaHHA

MnaHyBaHHA — Le Npouec NPUIUHATTA PilleHHSA NPo Te, Koau

Check soil moisture
J:al

NpPoOBOAUTU 3POLWIEHHA Ta CKibkM BOoAM nNogasBatu. Le (sepsor / tensiometer / ETo bala

HaMBAXNMBIWNMA  (aKTOp, WO BM3HAYAE ePEeKTUBHICTb /

3poLeHHA, — HabaraTo BaX/MBILLWKI, HiXX BUOip obnagHaHHA. /

. o . i Is soil tension > 40-60 kPa

HaBiTb HanpgopoXk4ya KpanesbHa CcUCTEMA AacCTb MOraHi /o b or depletion > 50% of PAW? v
.. . o H

pe3ynbTatn, AKWO ii  ekcnayaTauia  6asyeTbcA  Ha /

NPUNYLLEHHAX; HaBMNaKW, CKPOMHa YCTQHOBKa

irrigation

MiKpPOpO3nuatoBadiB, WO Mpautoe 3a Aobpe po3pobaeHum DL

rpadikom, 3abes3neynTb YyLOBWUIA YypPOXKal Ta BUCOKY AKICTb
nnoais.

Rain forecast
= 10 mm in next 24 h?

Cy4yacHa npaKTMKa NNaHyBaHHA NOEAHYE TPU OCHOBHI Nigxoau:
6e3nocepegHii MOHITOPUHI BONOTFOCTi FPYHTY, BUMIPIHOBAHHA
BOAHOrO CTaTyCy POC/IMH Ta PO3PaxyHOK noTpebu y Boai Ha
OCHOBi AaHux npo noroay. Hambinbw HaginHi rpadikn
BMKOPUCTOBYHOTb NPUHAMMHI ABa 3 UMX TPbOX NiAX0AiB, a iHLWi
CNYryioTb ANA MepexpecHoi nepesipku. Y ubomy po3gini no
yepsi OMUCAHO KOXEeH MeToh, a HaNpPUKIHUI HaBeaeHo
iHTerpoBaHu npouec NPUAHATTA pilleHb, AKMN
BMKOPMUCTOBYETLCA HA NPAKTUL,.

Yes

Daily §
'__,...-"""FF-.. L P

PeanizoBaHo: GFA,Av rlrlr OnepauiiHi napTHepu YKpaiHa:

CONSULTING GROUP

J
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MOHUTOPUHT

MOHITOPHHT BOJIOTOCTI I'PYHTY

Py4yHuni

Mpame BUMiptOBaHHA BOJIOTOCTi FPYHTY € HaMbinbW iHTYITUBHMM NiAX0A0M
A0 NNaHyBaHHA Ta CTAHOBWUTb OCHOBY OIiNbWOCTI onepauinHMx cuctem. Y
NOBCAKAEHHOMY KOMEPLIMHOMY BUMKOPWUCTAHHI 3aCTOCOBYHOTbLCA TPU rpynu
MEeTOAiB: METOAN Ha OCHOBI Hanpyru (TeH3iomeTpu Ta AaTYUKN MATPUYHOTO
noTeHujany), MeToamM Ha OCHOBI BMICTy BOAMU (EMHICTb, pedpneKkTtomeTpia B
YyacoBih obnacti Ta HEMTPOHHMK 30HA) Ta NabopaTopHUi cTaHAaApT —
rpaBimeTpuyHmMin Biabip npob. KoxeH 3 HUX BUMIPLOE Ppi3Hi  i3UYHI
B/J1IACTMBOCTI Ta MA€E CBOE BiANOBIAHE NPU3HAYEHHA.

PeanizoBaHo: GFAIAv rlrlr OnepauiiHi napTHepu YKpaiHa: ‘3 3
CONSULTING GROUP

C Y 40 (o] i P Ukraine: pcd 8
Implementiert von: e e ADT Project Cansulting nanma perative Partner Ukraine: 8

Bro Berlin
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ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

MOHUTOPWUHT

Figure 6.1 — Tensiometar principle and reading guide Tor apple archards
Nacuum gauge

MOHITOPHUHT BOJIOTOCTI IDYHTY

TeHsiomeTp

TeH3siomeTp — Le repmeTUYHa TpyOKa, 3aNOBHEHA BOAOMD, 3 MOPUCTUM KEPAMIYHUM HAaKOHEYHUKOM Y
HUXKHIN YaCTUHI Ta BaKyyMMeTPOoM abo AaTYMKOM TUCKY Y BEPXHilA. KOAW HAaBKONMULLHIN FPYHT BUCUXAE,

BOAA BUTATYETLCA 3 TPYOKM Yepes KepamMiyHUM HaKOHEYHUK, CTBOPHOOYMN YaCTKOBUIM BaKyyM, AKUM B - 362 Soomrond  wameseoved
PEECTPYETbCA Ha BaKyyMMeTpi. MoKa3HMK Bigobparkae MaTPMUHWNI NOTEHLan FPYHTY — CUAY, 3 AKOK B

. . -il:l B8 R ThRgeE — S0P IFT QAR
BOJA YTPUMYETbLCA B I'PYHTIi — 6e3nocepeagHbo B caHTMbapax (cb) abo kinonackansx (kPa).

&0 - Bl Mild girese — brigats now

> B T emstwir sve — yheld imgect
wctian

TeHnsiomeTpu fobpe niaxonAatb ana abnyHeBMX CafiB Ha FPYHTaxX cepeaHboi Ta APiBHOT CTPYKTYpM.
BoHu Hepopori (3a3Bmyaii Big 30 o 80 gonapis CLLUA 3a WTYKY), NPOCTi B yCTaHOBL Ta 3py4Hi ans
34NTYBaHHA. IXHE ronosHe obmexeHHA — pobounit gianasoH sig 0 4o npnbansHo 80 cb; Ha niwaHnx
IPYHTAX, AKi WBUAKO BUCUXAIOTb 33 MeXKi LlbOro Aiana3oHy, TEH3IOMETPU HE MOXKYTb BiACTeXKyBaTh
noganblue BUCMXaHHA. [na 6inblwocTi uinen 3apoweHHA s61yHeBUX cagiB — Ae METO € NiATPUMKA
MaTPUYHOTrO NOTeHLUiany B mexKax Big, 15 go 60 cb — ue obmekeHHA He Ma€ 3HaYeHHs.

CTaHAapTHOO NPAKTUKOK B KOMEPLiMHMUX cafax € BCTAHOBNAEHHA Nap TeH3iomeTpiB HA rnnMbuHi 30 cm Ta
60 cm y 4-8 penpeseHTaTUBHUX MICUAX HA KOXHY AinAHKY cagy. [loavB 3anycKaeTbCA, KOAM
NOBEPXHEBUI TEH3IOMETP (AKMIA BUCUXAE NEPLUMM) AOCATAE LiIbOBOrO 3HAYeHHss — 3a3Bmyan 30 cb Ha -

niwaHomy cyrnmHky, 40 cb Ha cyramHky Ta 50 cb Ha raMHUCTOMY CYrIMHKY. TAMBOKMIN TeH3iomeTp ]
BMKOPUCTOBYETbCA A4 NEPeBipKM TOro, Ynm 6ynmM noanBM AOCTAaTHbO TPUBAAMMMU, W06 3aNOBHUTU BCHO

KOPEHEBY 30HY, a TaKOX A/1A BUABNEHHA HagMipHOro nonuey (rMMOOKWMI TeH3ioMeTp MOCTiHO
3HaxoauTbea 6am3bKo o 0 cb).

7/

i pr e o e HAL

PeanizoBaHo: GFAIAV rlrl}
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ﬁoe HasuyanbHi mogyni DUALOG  OpraHisauisa cuctemu 3poLieHHA B 0BOYIBHUUTBI JOBALY GBO3

MOHUTOPWUHT

MOHITOPHHT BOJIOTOCTI I'PYHTY

EMHicHi Ta TDR-aaTYmnKmn

EMHICHI AaTYMKM (TAaKOX BiZOMI AIK AATYMKM YacTOTHOI pednekTometpii, FDR) Ta AaTuMKKM YacoBoi pedaekTomeTpii
(TDR) BUMiptOtOTb AieNneKTpUUYHY NPOHUKHICTb FPYHTY, fIKa TICHO KOpentoe 3 06'eMHMM BMiCTOM BOAW. BOHWM NoKasyoTb
BMICT BOAM Y BiACOTKAX Big 06'eMy Ta MOKyTb reHepyBaTh H6e3nepepBHi AaHi 3 iHTepBasom y 15 xBuanH abo meHwe.
CyyacHi gaTumku 06'eaHYIOTb NOKa3aHHA 3 PisHUX MNBKMH (3a3Buyait 10, 20, 30, 50, 70 Ta 100 cM) Ha OAHOMY CTPUMKHI.

Cuctemu Ha ocHoBi emHocTi Ta TDR HagatoTb HabaraTto 6inbl AeTanbHy iHPopMaLito, HiXK TeH3iomeTpu: besnepepBsHi
AadHI YiTKO NOKa3yloTb A060BMN XapaKTep MOrMHAHHA BOAM KOPEHAMM, FNOMHY 3BONOXKEHHA MiCNA NOAMBY Ta
NocTynoBe BUYepnaHHA BOMOrM MiX nonmBamu. CyyacHi CUCTEMW BK/IOYAIOTb TeNEMETPilo AaHux yepe3s GSM abo
LoRaWAN, 3 Beb-naHensmm B peXKUMi peanbHOro 4acy, AOCTYNMHUMM 3i cmapTdoHa. Taki yCTaHOBKM 3apa3 €
CTaHAAPTOM Y BEIMKUX KOMEPLIMHUX cagax YKpaiHu.

OCHOBHUMW OOMENKEHHSAMM € BULLi KamiTanbHi BUTPATU (TMNOBI TenemMeTpW4Hi 30HAM 3 AEKiSibkoma rInbuHamm
KowTytoTb Big 800 gmo 1500 pgonapie CLUA 3a ycTaHOBKY), HeobXxiAHiCTb KanibpyBaHHS Nig, KOHKPETHWIN FPYHT
(3aBoAcCbKi KanibpyBaHHA MOXKYTb BiAPI3HATUCA Big, NONbOBMX NOKa3aHb Ha 5—15 BigcoTKiB 06’eMHOro BMicTy BoAM Ha
Kam’AHUCTUX ab0 opraHiYHMX IpyHTaxX) Ta 3a/1€XKHICTb Bif, HAAIMHOrO AXKepena KUBJMEHHS Ta Mepexi nepegadi AaHUX.
Ona 6inbwocti AbnyHeBUX cadiB ABa-4OTUPU TeIeMETPUYHI 30HAM Ha 610K — NO OAHOMY AN KOXHOFO TUMOBOrO
FPYHTY Ta NO/IOXKEHHA — 3abe3MnevyoTb AOCTAaTHE NPOCTOPOBE MOKPUTTA.

PeanizoBaHo: GFAIAv rlrlr OnepauiiHi napTHepu YKpaiHa:

CONSULTING GROUP

A
Implementiert von: e e ADIT Project Consuiting Cna na 42 Operative Partner Ukraine:

Bro Berlin




ﬁb HasuyanbHi mogyni DUALOG OpraHi3auifa cuctemum 3poLleHHA B OBOYiBHULTBI MOAY/b elE

MOHUTOPUWUHT

Poc/IMHHI IHAUKATOPH

[paBiMeTPUYHMI aHaNI3

GRAVIMETRIC ANALYSIS

SAMPLE
PREPARATION PRECIPITATION FILTRATION DRYING WEIGHING

workybooks.com

PeanizoBaHo: GFA,Av rlrlr OnepauiiHi napTHepu YKpaiHa:
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MOHUTOPUHT

IHAMKATOPH HA OCHOBI DOC/JINH

MoTeHLjan Boau B cTebi - J

PeanizoBaHo: GFAIAv ('l(‘"' o Onepau.iﬁHi napTHepwu pra'liHa:
Implementiert von: e R e AOTPr0 ject Consulting C nanma 44 Operative Partner Ukraine:
B erlin
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@oe HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

MOHUTOPUWUHT

IHAMKATOPH HA OCHOBI POC/IUH

TemnepaTtypa AUCTA

IHppauepBOHa TepmomeTpia TemnepaTypu NUCTA 3abesnedye WBMAKE OE3KOHTAKTHE BUMIpPIOBAHHA
cTpecy. CTpecoBaHi NIMCTKM 3aKPUBaAOTb CBOI NPOAMXM, SMEHLLYIOYM OXONO4KEHHA Yepes3 TpaHcnipayito
Ta MigBULLYIOYM TemnepaTypy MNOHAA TemnepaTypy NoBiTpA. PisHMUA MiXK TemnepaTypolr AUCTA Ta
TemnepaTypoto noBiTps (Tc — Ta) € HAMNPOCTIWNM iHAEKCOM CTpecy; iHAEeKC BOAHOIo CTpecy KyabTyp
(CWSI) Hopmanisye uto pisHULO A0 WKanm 0—1, BUKOPUCTOBYIOUYN BEPXHIO Ta HUMKHIO KOHTPOJIbHI NiHii.
ABNYHA € NOMIPHO KOHCEPBATMBHOM Y perynauii npoauxis; 4YiTKi CUrHanm ctpecy Bumaratotb Tc — Ta
6inbwe 3 °C 32 HOpMaNbHUX YMOB.

MNopTaTUBHI iHGPaYEPBOHI TEPMOMETPU POBAATL TOYKOBI BUMIPIHOBAHHA NPAKTUYHUMK ANA AiarTHOCTUKK
B NONIbOBUX YMOBaX. bifibll AOCKOHaNi YCTAaHOBKU BUKOPUCTOBYHIOTb CTaLLiOHApPHI iHPppayYepBOHi AaTYMKK
Hag, KOXHUM 610KOmM abo — Bce vacTiwe — TennoBi 306parkeHHA 3 6e3NiNOTHUX NiTanbHUX anaparTis
(BMANA), saki MOXyTb BigobparkaTn TemnepaTypy KPOHU Ta iAeHTUDIKYBATM 30HU CTPECY 3 PO3Ai/NbHOIO
30ATHICTIO OKpemux pgaepeB. TaKi TexHONorii BXOAATb Yy NOBCAKAEHHE BUKOPWUCTAHHA B Cy4aCHMX
YKPAIHCbKMX cajax.

Mpame BMMIiptOBaHHA NPOBIAHOCTI NPOAMXIB 33 AONOMOrOI /IMCTOBOrO NopomeTpa 3abesneyye Hinbw
YYTIMBUIM MOKA3HUK CTPECY, HiXK TemnepaTypa KPOHW, ane € 3aHAATO MOBIIbHUM AN NOBCAKAEHHOIO
KOMEPLMHOrO BUKOPUCTAHHA. BOHO 3anMLWAETbCA BAXK/AMBMM AO0CAIAHULBbKMM iIHCTPYMEHTOM i Yac Bijg,
Yyacy BUKOPUCTOBYETLCA B AiarHOCTUYHUX BUNPOOYBAHHSAX.

PeanizogaHo: GFA,Av rlrlr o Onepau.ini napTHepwu yupa'liHa:
Implementiert von: e e ADT Projsct Consuting Cfla na Operative Partner Ukraine:

Bro Berlin

NAQ



gerainischer g
o

T,
ey “,

DUALOG

HasuyanbHi moayni DUALOG OpraHi3ayia cuctemun 3poLieHHA B OBOYiBHULTBI

MOAYNb eIk

IHCTPYMEHTUN ANA 3POWEHHA

DECISION-SUPPORT TOOLS AND APPS

Several free or low-cost decision-support tools combine weather forecasts, crop coefficients,
and user inputs (planting date, soil type, irrigation system) to e
recommend irrigation timing. Spoliie) 0

Caarapd

PeanizoBaHo:
Implementiert von:

GFA /Ay

CONSULTING GROUP

Generalbeauftragte des BMLEH
Bro Berlin
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WEATHER FORECAST CROP COEFFICIENTS USER INPUTS IRRIGATION BETTER DECISIONS & .
‘ RECOMMENDATION T ot e
. 18
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humidity, wind, radiation crop water needs irrigation system, etc 10 irrigate Water savings
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EXAMPLES AVAILABLE IN UKRAINIAN INTERFACES
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irrigation and rainfed crops. requirements and irrigation scheduling. based on field data and weather. with local weather and sensors, b ROAS
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CUCTEMU 3POWEHHA

[IpoeKTyBaHHA Ta MOHTaXK CUCTEM

PeanizoBaHo:
Implementiert von:
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IRRIGATION HYDRAULIC PRINCIPLES

Understanding how water moves through an irrigation system
Pressure * Flow » Head Loss ¢ Uniformity * Efficient Water Delivery

-~ = ’ P
Pump Filter Mainline Emitters / Sprinklers
- é ":_i_- “
) 2 — .
N ~
G E
e
o Pressure | 9 Flow Rate l e Head / Energy l o Friction Loss ‘ e Elevation Effect e Uniformity
::a":’:u':h';'""a::"" l Flow rate is the Hydraulic head 3: W":'p‘"‘“'” e X Yowr powatans Good hydraulics
-t volume of water represents the OO ppes changes with / helps all emitters
trehresesd || o mowomonthe e el o S Wik o Y et | B OO soner st
pressure reduces —, system in a given move water. It lost due to friction. N pressure; downhill amounts of water.
performance; too e UMe. It must match includes pressure Longer pipes, smaller sections gain @ @ @ Uniform application
much pressure can crop demand and head, elevation diameters, and higher pressure. Field slope improves crop
cause uneven system capacity. head, and velocity flow rates increase strongly affects @ @ @ performance and
application or damage. head. losses. system design. irrigation efficiency.
Common units: bar, kPa, m head . Common units: L/h, L/s, m3/h )
TOTAL DYNAMIC HEAD (TDH) TDH = Elevation Head + Friction Loss + Required Operating Pressure
A pump must provide enough head to overcome system losses and still operate the irrigation devices correctly.
WHAT AFFECTS HYDRAULIC PERFORMANCE? GOOD DESIGN PRACTICES WHY HYDRAULICS MATTERS
€D Pipe diameter | (G Pipe length @ Flow velocity | (B) Fitters and valves B=3)  Size pipes correctly to limit pressure loss

i
i Use pressure regulators where needed :Q"'&"O ‘ @ ’ x
@ Check pressure at the beginning and end of lines dodd

Larger pipes Longer pipelines Higher velocity Dirty filters and O Flush laterals and maintain filters regularly ?etter. Y H.igh'er Lower Healthier
reduce friction loss. create more increases restrictive fittings unrformrty lrng_atlon energy crops
préssure lods. energy loss. reduce pressure. ‘ “0 .‘ Design for uniform water application across the field efficiency waste
-
@ by Bodem&Groen Good hydraulics = reliable irrigation performance @

PeanizogaHo: GFA Av rl o OnepauiiHi napTHepu YKpaiHa:
Implementiert von: e ot ADT Project Cansuting Cﬂa M,ﬂl 48 Operative Partner Ukraine:

Biiro Berlin



ﬁb HasuyanbHi mogyni DUALOG  OpraHisauisa cuctemu 3poLieHHA B 0BOYIBHUUTBI JOBALY GBO3

CUCTEMU 3POWIEHHA

[IpoeKTyBaHHA Ta MOHTaXK CUCTEM

MpuHUMNU rigpaBnikm

Pump Filter Mainline Submain Laterals Emitters / Sprinklers

Hydraulics determines how efficiently water travels through the system.

Good hydraulics = reliable irrigation performance

PeanizoBaHo: GFAIAv rl P OnepauiiHi napTHepu YKpaiHa:

7
Implementiert von: e e ADT Projsct Consuting Cfla na 49 Operative Partner Ukraine:
Biiro Berlin
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HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

CUCTEMU 3POWIEHHA

HpOEKTYBaHHH Td MOHTJAAK CUCTEM

MpuHUMNU rigpasBnikm

Common units: bar, kPa, m head

Common units: L/h, L/s, m*/h

o Pressure ’ g Flow Rate | 9 Head / Energy o Friction Loss e Elevation Effect 0 Uniformity
tha: sure is ﬂ:a:::te Flow rate is the Hydraulic head As water 'f“’"es e Water pressure Good hydraulics
h pushes volume of water represents the through pipes, A changes with w 4 helps all emitters
through pipes and ot hth filters, valves, and ' elevation. Uphill <\ (\ (\ deli arrila
emitters. Too little movmg' hroug e energy available to Sitacan; aesiny i vichoon P P @€ iver similar
pressure reduces | N~ BRI NS g move water. it Koot due 6 Friction. pressure; downhill é @ A amounts of water.
performance; too NN lMe. It must match includes pressure A pipes, smaller sections gain 3 Uniform application
much pressure can crop demand and head, elevation diameters, and higher pressure. Fiekd siope improves crop
cause uneven system capacity. head, and velocity flow rates increase strongly affects 6 6 @ performance and
application or damage. | head. losses. system design. irrigation efficiency.

TOTAL DYNAMIC HEAD (TDH)

TDH =

Elevation Head + Friction Loss + Required Operating Pressure

A pump must provide enough head to overcome system losses and still operate the irrigation devices correctly.

@ by Bodem&Groen

PeanizosaHo:
Implementiert von:

GFA /Ay

CONSULTING GROUP
Generalbeauftragte des BMLEH
Bro Berlin

(g

ADT Praoject Con:

'.

sulting

Good hydraulics = reliable irrigation performance

Cnanpg 50

OnepauiiHi napTHepu YKpaiHa:
Operative Partner Ukraine:
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Has4anbHi moayni DUALOG

OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

MOAYNb eIk

CUCTEMU 3POWLIEHHA

[IpoeKTyBaHHSA Ta MOHTAX CUCTEM

FiapaBnivyHi NpUHLUUNK

WHAT AFFECTS HYDRAULIC PERFORMANCE?

© Fipe length eﬁowveloclty @) Fersandvalves | | IS

Qmw®

Larger pipes Longer pipelines Higher velocity Dirty filters and
reduce friction loss. create more increases restrictive fittings
pressure loss. energy loss. reduce pressure. 'Y Y
L)

GOOD DESIGN PRACTICES

WHY HYDRAULICS MATTERS
Size pipes correctly to limit pressure loss
Y

Use pressure regulators where needed YYY

Check pressure at the beginning and end of lines YYY’

Flush laterals and maintain filters regularly '_Be“e’, X l-!ughc_ar Lower Healthier

uniformity irrigation energy crops
efficiency waste

Design for uniform water application across the field
/

Good hydraulics = reliable irrigation performance

@ by Bodem&Groen

PeanizoBaHo:

. c
Implementiert von: Generalbeaufiragte des BMLEH
Bro Berlin

OnepauiiHi napTHepu YkpaiHa:
Operative Partner Ukraine:

Cnanpg 51
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\ HasyanbHi mogyni DUALOG  OpraHi3auia cuctemu 3poLleHHA B OBOYIBHULTBI JOBALY GBO3

CUCTEMU 3POWLEHHA

Bumormn oo HacociB Ta ¢inbTpaLiil

HacocHa Ta ¢inbTpauiitHa niHia € cepuem cuctemu 3polleHHn. Bubip Hacoca BU3HAYa€ETbCA BUTPATOHO
CUCTEMMU, 3araZibHUM ANHAMIYHMM Hanopom (TDH), AOCTYNHUM AKEPENOM KUBAEHHA Ta MiHIMBICTIO
nonuty B Pi3HMX poboumx 30Hax. OnAa 6inbwoCTi KomepuiiHUx A6ayHeBMX cafiB YKpaiHu
CTaHOAPTHUMM € eNeKTPUYHI BigUEHTPOBIi Hacocu, 6Ge3nocepeaHbo 3'eaHaHi 3 TpudasHUMMK
OBUTYHAMM, a TaKOXK 3aHYpPlOBasIbHi HACOCK, AKLWO AKepeom BoAWM € rMnMboKa CBepasoBWMHA, Ta
NoBepPXHEBi HAaCOCK AN HErNMMOBOKUX CBEPA/IOBMH, CTaBKiB abo pivokK.

MpoAyKTMBHICTb Hacoca NOBMHHA BiANOBIAATM HaMbINbLWIA BUTPATi B ogHi 30HI nawc 5-10 % Ha
NiaBULLEHHA TUCKY Y iNbTpi Ta NOCTYyNnoBMiN 3HOC. YacToTHO-peryaboBaHi npusoan (YPM) Ha ABUryHi
Hacoca BCe YacTille BMKOPUCTOBYKOTbCA B HOBMX YKPAIHCbKMX YCTAaHOBKAX: BOHM [03BOAAIOTb
y3rog)KyBaTu WBMAKICTb Hacoca 3 GAaKTUYHMM NMOTOKOM Y 30Hi, 3MEHLUYIOUYM CMOMKMBAHHA eHeprii Ha
20-40 BIiACOTKIB MOPIBHAHO 3 APOCE/NbOBAaHUM pexUMom poboTn 3 ¢ikcoBaHOW LWBUAKICTIO Ta
3abe3neyyroun NAaBHMA MNYCK, WO 3MEHLWIYE rigpaBaidHMN yaap i NOAOBXKYE TepMiH eKcnayaTtauii R - . ¥
obnagHaHHA. { Y 1"" ‘N AL

@inbTpayias mae BUpiwanbHe 3HAYEHHA ANA KpPanenbHUX Ta MIKPOPO3NMUAOBANIbHUX CUCTEM | € ‘.“__“,"'_
X = P ‘

HaNNOLWMPEHILWO MPUYMHOKO NOMUOK Y 3POLUEHHI, AKUX MOXKHA YHUKHYTU. BUbBip ¢inbTpa 3aneuntb < ‘ r AT
bl 2 R R
4 oy

Bif, AXKepena BoAM Ta YYTAMBOCTI PO3MUALOBAYIB:
i K P

OnepauiiHi napTHepu YKpaiHa:
Operative Partner Ukraine:

PeanizoBaHo: GFAIAv rl P o
Implementiert von:  SOMULTNG GRove s Cnanpg 52

Biiro Berlin




/\ Has4yanbHi mogyni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI MOAY/b [ClE

CUCTEMMUN 3POWLEHHA

Bumorn o HacociB Ta ¢inbTpaLiil

®inbTpayia mae BMpiwanbHe 3HAYEHHA ANA KpanenbHUX Ta MIKPOPO3NMAOBANbHUX CUCTEM | €
HaMNOLIMPEHILIOK NPUYNHOIO NMOMMUIOK Y 3POLLEHHI, AKMX MOXHa YHUKHYTU. BUbip ¢inbtpa
3aN€eXnTb Big Axepena BoAM Ta YyTAUMBOCTI PO3NUIIOBAYIB:

e[loBepxHeBi BOAM (CTaBKM, Pi4KK, KaHaNK): 3a3BMUYa BUMAratoTb ¢inbTpauii yepes niwaHui
¢inbTp Ha nepwomy eTtani (NponyckHa 3aaTHicTb Big 50 4o 100 mKm), a noTim ¢inbTpauii
yepes cuto abo anckosuii GinbTp ANA TOHKOro ouymnuleHHA (80—130 mew, uio Bianosigae 110—
180 mKm).

e[ pYHTOBI BOAM 3i CBEPA/I0BUH: 3a3BMYAN BUMAratoTb AuMLLe cityactoi abo gMcKoBOI
¢dinbTpauii (130-200 mew) Ana TMNOBUX KpanesibHUX PO3NUAIOBaYiB, AKLLO BMICT 3ai3a,
MapraHuto abo 6ionoriyHa akTUBHICTb HE € 3HAYHUMM.

eKpanenbHi emiTepu 3 gyxe maanmmn otsopamu (MeHiue 1 n/roa): BumaratoTb 6inbl TOHKOT
¢dinbTpauji (200 mew abo apibHiwe); 6inbli emiTepn Ta MiKPOPO3NMUAKOBaYi AOMNYCKaOTb
rpybiwy ¢inbrpadito.

Po3mip miwaHux ¢inbTpiB BU3HAYAETbCA BUTPATO Ta AKICTO BOAW; TMNOBA MPOAYKTUBHICTb
ctaHOBUTb Big 30 Ao 50 m3/roa Ha ¢inbTpyBanbHUI pe3epsByap, NpUYOMy AaA BiNbLINX CUCTEM
napanenbHO eKCnyaTyoTbCA KifibKa pe3epByapiB. BOHM noTpebytoTb 3BOPOTHOrO NPOMMUBAHHA
— aBTOMATMYHOIO B Cy4YaCHWMX YCTAaHOBKAX — KOAM Nepenag TUCKY Ha inbTpi nepesuLLye
npubansHo 0,5 6apa. [AuckosBi Ta cityacTi O inbTpU TaKoXK NiaAatoTbcs 3BOPOTHOMY
NMPOMMBAHHIO i MAKOTb HMXKYE EHEProCnOXKMBAHHA, HiXK NiWwaHi GiNbTPM; BOHM NiAXOAATb TaMm,
ne bionoriyHe HaBaHTaXKEHHSA € HU3bKUM.

PeanizoBaHo: GFAI v rl P o OnepauinHi napTHepu YKpaiHa:
CONSULTING GROUP rfect Coneu CnaM'ﬂl 53 Operative Partner Ukraine:

Implementiert von: Generabeautragte des BMLEH

Biiro Berlin



ﬁb HasuyanbHi mogyni DUALOG = OpraHisauia cuctemun 3poLleHHA B OBOYiBHULLTBI MOALY/b [elit

CUCTEMU 3POWIEHHA

Bumormn oo HacociB Ta ¢inbTpaLii

Po3mip nickoBux @inbTpiB  BM3HAYAETLCA
BUTPATOD Ta  AKiCTIO  BOAM;  TMNOBA Check p \
NPOAYKTUBHICTb cTaHoBUTL Big 30 pgo 50 ﬁheﬁ

m3/roa, Ha oauH GinbTpyBaNbHUI pe3epBsyap,
a B Oinbwmx cuctemax  napanenbHo
BUKOPUCTOBYETLCA KislbKa pe3epByapiB. BoHwu
noTpebytoTb 3BOPOTHOrO MPOMMBAHHA — Y
CY4aCHMX YCTaHOBKax uUe BiabyBaeTbcA
aBTOMATUYHO — KOJIM nepenaj, TUCKY Ha
¢inbTpi nepesuwye npmbnamsHo 0,5 6Hapa. Surface source
AuckosBi  Ta  citTyacti  GinbTpM  TaKOX {pond [ river)
nignatoTbCA 3BOPOTHOMY MNPOMMBAHHIO Ta
MAKOTb  HUXKYE  EHEepProCnoXKMBAHHA, HiX
nickosi  ¢inbTpn; BOHM NigXoAATb  ANA
BUNAJKiB, KON 6ioNoriYHe HaBaHTaXKEHHA €
HU3bKUM.

Sand Disc / Press. Flow Orchard
filter screen reg. meter L. blocks

tank

Cxema munoeoi HaACOCHO-inbmpayiliHOI NiHIii 0na cucmemu KpanesnbHO20 3pouwieHHA AbayHeso20
cady: (1) exioHuli pinomp, (2) nepsuHHuii Hacoc, (3) nicouHuli abo 2idpoyuknoHHUl pinomp Ona
2pybux yacmuHok, (4) mouyka esedeHHA dobpus, (5) emopuHHuli pinomp abo duckosuli pinomp
0219 MOHKoI gpinompayii, (6) pecynamop mucky, (7) sumpamomip, (8) 2onoeHuli 3anipHuli KnanaH
Ha noani.

PeanizosaHo: GFAIAV rlrlr OnepauiiiHi napTHepu YKkpaiHa: L 'E'
CONSULTING GROUP

) . . {E
Implementiert von: e e ADT Praject Cansuting Cfl ang 54 Operative Partner Ukraine: =
Biiro Berlin




HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI OBALEY GBO3

<, IRRIGATION FILTRATION GUIDE

Recommended primary and final filters by system and water source

System / water source Primary filter Final filter (mesh)

Drip / QI Add small sand filter
' Hydrocyclone | (1.5) 120 mesh disc s Fe > 0.2 mg/L

inische
gecainisshe g
) e,
K ay,
By g

clean borehole

Drip /

i A % : Chlorinate continuously
s Sandmedia | &9 120 mesh disc | @

1-2 mg/L

Drip / x . Algae growth -
on-farm pond 120-150 mesh disc Q shock chlorinate monthly
Sprinkler / — 0 Lower filtration demand
any source than drip
Subsurface 15 5 h di 0 Plus pressure-

drip (SDI) mesn aisc compensating emitters

- v /\\

. PV _— & 5 q ]
PeanisoBaHo: GFAIAV Pa | P o OnepaLuMH! napTHepw praI‘Ha. e i vy
Implementiert von: CONSULTING BROUP ADIT Project Consuiting Cna na Operative Partner Ukraine: S \i‘ S|

Biiro Berlin
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CUCTEMMU 3POWEHHA

HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI OBALEY GBO3

Cxema npoKnaageHHA TpybonpoBoaiB

Cxema npoKnagkm Tpyb TUNOBOro YKPAiHCbKOrO
KomepuinHoro abnyHeBoro cagy 3 KpaneabHUM
3POLUEHHAM CKNA4A€ETbCA 3:

e [0N0BHOI MmaricTpani Big, HACOCHOI CTaHUii A0
cafly, pO3paxoBaHOi Ha MOBHWUM MOTIK CUCTEMMU
Ta nobyposBaHoi 3 nosietuneHy abo TMBX, wo
BUTPUMYIOTb TUCK (3a3BMYait agiametpom Big 90
00 160 mm, 3an1eXHO Big NOTOKY).

e BigranyxeHHs, LLLO NpPoOXoAATb
nepneHANKYNapHO A0 PAAIB AepeB, KOXHe 3
AKMX 0bOCNYyroBye OAHYy TrigpaBAiyHy 30HY
(3a3Bmyait 63—-110 mm).

e bBiyHMX NiHIN, WO NPOXOAATb Y340BX KOXHOIO
pagy Aepes, 3 BObygoBaHUMM abo
NPUKPINAeHUMM KpanenbHUuaMM (3a3Bnyain 16—
20 mm).

e OnuioHanbHi NiHII NPOMUBAHHA Ha AaNbHbOMY
KiHUi KOXHOro paay, wo 3'egHyloTb yCi OiyHi
NiHIl B 30Hi 3i CMiZIBHUM K/laNnaHOM NPOMUBAHHA.

PeanisoBaHo: GFAIAV Pa | P

. CONSULTING GROUP
Implementiert von: Generalbsauftragte des BMLEH ADT Projact Conaulting
Biiro Berlin

Water source
{well § pond)

. Legend

Fertigation Pregsure
Pump Filter injector reg, + valve

submain lateral

— e e e e ey - Drip lateral with emitters

-----------------------------

@ Apple tree

[ TORE SR JRET TERT SEUE RN TORE BUCR RN TR SRR TCEE LN SR CLRE REN B

{0 Block valve

H g g
'
i
M
.
‘
H
Tt
(WL BTT-5¢ “2Ad] SUlUEK

L_IEEE SEEE RECL TEEL RO EERL TERL TEEE eil RERL SEUE EEE TESL SRR CEEE TR RELY

MnaH munoeoi cxemu KpanesnbHo20 3pouwleHHA AbayHesoz0 cady: mazicmpanb (moecma
YOPHA niHinA), sidzanyrceHHA, w0 06cny2o8yromeo KoxceH 610k (cepedHs niHia), 6ivHi
8i02anyxeHHs 83008 KOXHHO20 pady depes (MOHKA NiHis) 3 KpaneabHUYAMU, po3miwjeHuUMu
830086 biyHuXx si0zanyxceHb. [iOpaenivyHi 30HU 8i0OKpemMeHi 3a 00NMOMO20I0 30HOBUX
KAanaHie; KOXHA 30HA NPAYLOE AK camocmiliHa 00UHUYUA 3a 3anpo2pamoeaHuM 2pagikom.

OnepauiiHi napTHepu YKpaiHa:

Cnaﬁ,ﬂ, 56 Operative Partner Ukraine:
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Has4anbHi moayni DUALOG

OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

MOAYNb eIk

CUCTEMU 3POWIEHHA

Po3nunntoBayi 3 KOMNEHCALIE TUCKY

. Strongly recommended for all but the smallest, flattest installations.

WHAT ARE PRESSURE-COMPENSATING EMITTERS?

Emitters designed to deliver

Consistent Protects crops
water delivery and yields

nearly the same flow rate
over a range of inlet
pressures, improving
irrigation uniformity.

GFALy e~ lF

CONSULTING GROUP
Generalbeauftragte des BMLEH
Bro Berlin

PeanizoBaHo:

Implementiert von: ADT Project Consulting

Improves efficiency
and saves inputs

a Built for real-world
conditions

ELEVATION

Pressure-compensating emitters deliver nearly the same flow
along the entire lateral—even as elevation changes.

1. PRESSURE-COMPENSATING
Uniform output, even on slopes and long runs.

1.0 1.0 1.0 1.0 1.0
Equal flow along the line

Cnanpg 57

Water
source

2. NON-COMPENSATING

Uneven output—more water at low points / near the source
and less at high points / far from the source.

- - o ® o

22 1.8 12 0.8 0.5 0.3
Uneven flow along the line

OnepauiiHi napTHepu YKpaiHa:
Operative Partner Ukraine:

- ELEVATION
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CUCTEMU 3POWLEHHA

Po3nunatoBayi 3 KOMMNEHCaLUIED TUCKY

3 KOMMNEHCALLiEH TUCKY

WHAT ARE PRESSURE-COMPENSATING EMITTERS?

EmiTepy 3 KOMMEHCALIED TMUCKY  HACTIMHO
PEKOMeHAYITbCA ANA  BCIX YCTAHOBOK, Kpim
HaMMeHWMWX i HampiBHiWKMX. BoHM 3ab6e3nevyroTb
PIBHOMIPHMM MOTIK Y WMPOKOMY Aiana3oHi TUCKY
(3asBuyam Big 80 pgo 350 kKMa), aBTOMATUYHO
KOMMEHCYIOUYN nepenagu BUCOTM Ta BTPATM Ha
TepTta B3A0BX OiYHOI NiHii. He3HauHi AopaTKoBI
Butpatn (Big, 5 Ao 10 BiAcOTKIB Big 3aranbHOI
BapTOCTi BiYHOI NiHIT) OKynatoTbcA 3aBAAKKU BinbLIiN
PIBHOMIPHOCTI Ta MEHLIOMY HaBaHTa)XXeHH nig,
Yyac eKkcnayaTtaduii.

Emitters designed to deliver
nearly the same flow rate
over a range of inlet
pressures, improving
irrigation uniformity.

PeanizoBaHo: GFAI v rl F OnepauinHi napTHepu YKpaiHa:

J
Implementiert von: e o AOT Project Consulting Cfla na Operative Partner Ukraine:

Biiro Berlin




ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

CUCTEMU 3POWEHHA

Po3nunnatoBayi 3 KOMMNEHCaALUIED TUCKY

3 KOMNEHCALEID TUCKY Slit outlet opens when
Inlets act as filters preventing certain the system is pressurized
EmiTepn 3 KOmMMeHcauieo TUCKY HACTIMHO contaminants from entering track. to allow flow of water.
peKoMeHAyIoTbCA A/1A BCIX YCTAHOBOK, Kpim

HaMMeHLLINX i HaMPiBHIWMWNX. BoHM
3abe3neyyoTb  PIBHOMIPHMM  MOTIK Y
LUMPOKOMY Aiana3oHi TUCKY (3a3Bu4yain Bif,
80 po 350 KMa), aBTOMATMYHO
KOMMEHCYO4YMN nepenagn BUCOTM Ta BTPATH
Ha TepTAa B340BX Oi4YHOI niHii. He3HauHi
nopatkosi BuTpaTtu (Big 5 no 10 BiacoTKiB
BifA, 3aranbHOi BapToCTi 6i4HOI  NiHii)
OKYynarTbCA 3aBAAKMU GinbLwin
PIBHOMIPHOCTI Ta MEHLIOMY HAaBAHTAXEHHIO
nig 4Yac ekcnayarauil.

Water flows through supply tube.

Chevron Design flow track
creates a turbulent flow.

PeanizoBaHo: GFAIAv rlrlr OnepauiiHi napTHepu YKpaiHa:

J
Implementiert von: e e ADT Projsct Consuting Cfla na 59 Operative Partner Ukraine:
Biiro Berlin
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HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

CUCTEMU 3POWEHHA

Po3nuatoBayi 3 KOMMNEHCaUIE TUCKY

KEY BENEFITS OF PRESSURE-COMPENSATING EMITTERS

. ‘ -\ 1. Better uniformity 2. Handles : "\ 3.Works on /\ 4. Protects crop /;\ 5. Improves 6. Reduces
‘ ‘ More even elevation changes | § longer laterals | wgr | performance pm | fertigation accuracy | management risk
‘ ‘ water application Ideal for \— Improved consistency \/ " Avoids wet and \p/ Nutrients distributed k More reliable
across the field. sloping land. " over distance. dry spots. more evenly. operation.
NS
RECOMMENDED WHEN EXCEPTIONS — WHEN SIMPLER EMITTERS MAY BE ENOUGH
b —
SN e 209, % @ C'j‘ @ —
;e 7/ | € 03 \ = 1IN ==
Rolling Long Orchards Vineyards High-value Pressure variation SY‘“""‘ whe're Very small Very short Flat Low-cost,
terrain rows vegetables within blocks high uniformity systems laterals installations simple
matters layouts )
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DUALOG

Has4anbHi moayni DUALOG

OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI

CUCTEMU 3POWEHHA

ExcriyaTamis A NTENANCE PROGRAMME

PerynsapHi nepesipku cuctemm

higher yields, and long service life.

ANNUALLY

(pre season and post-season)

Full system inspection, including pump
teardown and motor service.

/+

rimls

Replacement of any laterals or fittings
showing UV degradation, mechanical
damage, or persistent leakage.

| Acid treatment of laterals (see

Section 10.2) to remove mineral
l ]\

deposits.

Calibration of soil moisture sensors
and weather station.

O
&
)
&

A well-maintained system ensures reliable irrigation,

TASKS KEY CHECKS

GOOD MAINTENANCE = RELIABLE IRRIGATION = HIGHER YIELDS

Keep records of all maintenance activities and observations.

System condition

Laterals & fittings
condition

Mineral deposit removal

Sensor & station
calibration

2

x|

GFALy e~ lF

CONSULTING GROUP
Generalbeauftragte des BMLEH
Bro Berlin
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Implementiert von:

Cnang,
c1

ADT Project Consulting

OnepauiiHi napTHepu YkpaiHa:
Operative Partner Ukraine:

MOAYNb eIk




prainischer g
é‘,s“‘o e,

o 3

DUALOG

HasuyanbHi moayni DUALOG

OpraHi3ayia cuctemun 3poLieHHA B OBOYiBHULTBI
3POLWIEHHA

MOAYNb eIk

Kpail npakKTUKHA MOHTAXY

=

CuCTEMM 3 KOMMNEHCALLIEI TUCKY

| Fertilizing machine
= H { l Central control system
Ev‘a;; il Pressure Gauge X

!u...: g A |' li’|' -
ﬂ Safety valve F""" Group r B ! L) ,n XX 33

] Vonex butterfly vaive e = ST o !

A_‘, - — - T o Pru&,wo l

prpels oM mater
Pressure r»du vatve | %\ (Check vaive vaive|
s (o8 =
—" -

( 1/
- .~ gl
| Alr valve S
] * the waler Drr-- e

—‘ N( valve
Sl 1 Vacuum break | .
S — - ) M?“:_q?_‘) r‘ ‘_1 | :
4‘ Woathor monitor .-

(RTY) ey

[ Ball voive Elocts

Soil thrpersture ord
Humidity transmitied
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/\ HasuyanbHi moayni DUALOG OpraHi3auifa cuctemum 3poLleHHA B OBOYiBHULTBI MOAY/b ekl

CUCTEMU 3POLWLWEHHA

BcTaHOBJICHHSA

Kpaw,i npakTuKkmn

He3ane)KHo Bif, KOHCTPYKLLi, AOBroCTPOKOBA NpaLe3aaTHICTb CUCTEMU 3a/1IEKUTb Bif, AKOCTI MOHTaXKy. [lo TMNOBUX NpPobBaeM NPU MOHTaMXI, AKi

MOXYTb CEPMO3HO NOTipWKUTK AKICTb HABITb A40OPE CNPOEKTOBAHOI CUCTEMM, HANEXKATb:

= HepocTaTHA rMbuHa TpaHwWwei Ana niag3emHux TpybonpoBoAiB, WO NPU3BOAUTL A0 MEXaHIYHUX NOLWKOAMKEHDb Nig Yac 06pobiTKy rpyHTY Ta
nigiomy rpyHTy BHaCNiAOK MOPO3iB Y XON0A4HI 3UMM.

* HeAoCTaTHbO OYMLLEHI ab0 3'egHaHI TPyOu, WO AONYCKAOTb NOTPANAAHHA CMITTA B CUCTEMY, IKE 3r040M 3abMBAE PO3NUIOBAYI.

*  HecyMicHi piTUHIM (pi3Hi BUPOBHMKM, Pi3Hi HOMiIHANbHI TUCKM), LLLO NPU3BOAUTL A0 HECMPABHOCTEN Yy MicLAX 3'€AHAHHSA.

* HeaocCTaTHE NPOMMBAHHA HOBUX TPyb nepepn BBeAEHHAM B eKCrJyaTal,ito, Wo 3a1uWae BUPoOHMYI 3abpyaHEHHA, AKi pyrHYOTb GinbTpu Ta
PO3NUAOBAYI B NepLUi TUXKHI poboTu.

= HepaocTaTHA KiNbKiCTb NOBITPAHMX KNanaHIB Ta K1anaHiB CKMAAHHA TUCKY Y HaMBULLIMX TOYKAX Ta Ha BMXO4i Hacoca.

" HenpaBuabHe MApKyBaHHA KnanaHiB abo MOro BigCYTHICTb, WO YCKIAL4HIOE NOAA/bLIE YCYHEHHA HECMPABHOCTEMN.

CTaHAaQpTHa NpaKTUKa MOHTa)Ky KpanenbHOi CUCTEMW AN KOMepuiMHoro abayHeBoro cagy B YKpaiHi BKAKOYAE: PO3MITKY AiNAHKM nepep,

MOHTa)XeM Ta MepeBipKy reomeTpii pAdiB Aepes; pUTTA TpaHLWer Ana nia3emMHUX marictpanei Ha ranmbuHi sig 0,6 o 1,0 m (HUXKYe niHil

Npomep3aHHsA); BUNPobyBaHHA Nig TUCKOM YCiX nia3emHuX Tpyb nepen 3acMNaHHAM; peTesibHe NPOMMUBAHHA BCIiEi Mepe’ki marictTpanbHUX Ta

niamarictpasnbHUX TPybonpoBoAiB 3 NPOEKTHOW LWBUAKICTIO MOTOKY; BBeAEHHA ¢iNbTpiB B eKCnyaTauilo 3 KOHTPO/IbOBAaHMM 306iNbLUEHHAM

NMOTOKY NPOTArOM NepLuoi roanHu; Ta 30-4eHHMIN ornaa, NiCNA MOHTAXKY ANA BUABNEHHA Ta YCYHEHHA Oyab-akux aedeKTiB y paMKax rapaHTii.

PeanisoBaHo: GFAI v rl P OnepauinHi napTHepu YKpaiHa: e
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/\ HasuyanbHi moayni DUALOG OpraHi3auifa cuctemum 3poLleHHA B OBOYiBHULTBI MOAY/b ekl

CUCTEMMU 3POWEHHA

MoHTaX

Po3TalyBaHHA Ta BiACTaHb MiX Tpybamu

MaricTpanbHi Ta nigmarictpanbHi Tpybwu 3a3suyan 3arnmbatotoTbca (Ha ranbuny 60—80 cm) i BUroToBAAOTLCSA 3
MBX abo ME. BiyHi KpanenbHi TPybn NpoKnaaarTbca Hafg 3emneto (MoBepxHeBe KpanenbHe 3poweHHA) abo Ha
rAnbunHi 15-35 cm Big nosepxHi (SDI). Ans mopkBM Ta BypsAKa, BUCIAHMX Ha rpaaKax 3 NOABIMHUMM pAdaMMU
wupuHoto 1,4 m, ogHa 6ivHa NiHiA Ha rPAAKY 3 BiACTaHHIO MiX KpanenbHMuamKM 30 cm Ta KpanenbHUUAMU 2 n/rop,
3abe3nevye muTTEBY HOpPMY nogaudi 4,8 mm/roa. [ina Kanyctu npu po3mipi rpagok 0,6 m x 0,5 m oanH BivHMM
Tpybonposia Ha pAad 3 BiACTaHHIO MiXK KpanenbHuuasmm 0,5 m Ta npoaykTusHicTio 2 n/rop 3abesneuye 2,4
mm/roa. Ona umbyni, BUcaaxeHoi y noAginHi abo YoTUPUPAAHI PAAMN Ha rPAAKaXxX WKUpUHOW 1,2 M, AOUiNbHO
BMKOPUCTOBYBATU ABa biuHUX TpybonpoBoam Ha rpAAKY 3 BiACTaHHIO MiXK KpanenbHuuyamm 0,2—-0,3 m.

PeanisoBaHo: GFAI v rl P OnepauinHi napTHepu YKpaiHa: e

o -
[ : CONSULTING GROUP s C Operative Partner Ukraine: EL
Implementiert von: Generabeautragte des BMLEH onsy Na l/I|D| P
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ﬁb HasuyanbHi mogyni DUALOG  OpraHisauisa cuctemu 3poLieHHA B 0BOYIBHUUTBI JOBALY GBO3

Excnavaranid

MAINTENANCE PROGRAMME

A well-maintained system ensures reliable irrigation,
CUCTEMWU 3POWIEHHA higher yields, and long service life.

DA | LY during the irrigation season
_ i » ¥ | B

-5
ot

Check pump and motor for unusual

noise, vibration, or leaks; verify Pressure at pump discharge
operating pressure at the pump
-

discharge.
Inspect filter pressure differential

and backflush if elevated above Filter pressure differential

set point.
U=U Verify that the programmed irrigation
cycle has run as intended; check - Irrigation cycle & valve log
' | log of valve operations. —
: + Wa(I’k one lbb::k it ‘,“"V L rotatioc:’ Leaks, missing emitters, ’
B TSy ) \'\J‘\"‘ | Y to detect leaks, missing emitters, an damaged laterals

damaged laterals.

GOOD MAINTENANCE = RELIABLE IRRIGATION = HIGHER YIELDS

Keep records of all maintenance activities and observations.

PeanisoBaHo: GFAIAv rl r UIEPdUIMHI TIdPTHERPW YKPdIHA:

7
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ﬁb HasyanbHi mogyni DUALOG  OpraHi3auia cuctemu 3poLleHHA B OBOYIBHULTBI MOAYNb el

CUCTEMU 3POLWLEHHA

ExcruiyaTanis

MAINTENANCE PROGRAMME_

A well-maintained system ensures reliable irrigation, e
higher yields, and long service life. e~ —

PerynapHi nepesipKku cuctemu

Read and record soil moisture sensor
and rainfall data; review against the
scheduling plan.

Soil moisture & rainfall data

Check inlet pressure at the head of
each hydraulic zone and compare
with design values.

Inlet pressure vs.
design values

Inspect injector for proper operation; Injector operation &
verify fertigation log against the HI fertigation log

nutrient plan.

Walk each block at least once per week S . :
: : : gl Uniform wetting
during peak demand; verify uniform LI
. S0, patterns
wetting patterns.

GOOD MAINTENANCE = RELIABLE IRRIGATION = HIGHER YIELDS

Keep records of all maintenance activities and observations.

PeanizoBaHo: GFAIAv rlrlr o Onepau,iﬁHi napTHepwu pra'I:Hai
Implementiert von: e e ADT Praject Cansuting Cfla na 66 Operative Partner Ukraine:
Biiro Berlin
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HasuanbHi mogyni DUALOG  OpraHisauis cuctemu 3poLleHHs B OBOYIBHULTBI MOZLY/b [ELlE

EKcriyaTanis

PerynAapHi nepesipKu cuctemu

PeanizosaHo:
Implementiert von:

GFA /Ay

CONSULTING GROUP
Generalbeauftragte des BMLEH
Bro Berlin

(g

ADT Project Con

'.

sulting

CUCTEMU 3POWEHHA

A well-maintained system ensures reliable irrigation,
higher yields, and long service life.

AN ' ==TEY Flush each lateral by opening the end cap

‘ oo and running the system for 1 to 2 minutes O Clear flush water
8" until water runs clear.

Disassemble, inspect, and clean a : =
@ sample of emitters (typically 1 percent Em'tt?' condition &
e of total) to detect any clogging clogging trends
trends early.

@ Check accuracy of flow meter; Flow meter accuracy &

record cumulative water use. cumulative use

Test all pressure switches, alarms, ‘ Alarms & shutdown
and automatic shutdowns. function

GOOD MAINTENANCE = RELIABLE IRRIGATION = HIGHER YIELDS == /"

Keep records of all maintenance activities and observations. |

Cnang 67 ~ Operative Partner Ukraine: Gl gD
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ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3
BUBIP

CnpuHKJ/IepHe 3pOoIUeHHA IPOTHU KpaleJbHOro —
KOPOTKHH OIJIAJ,

AouiyBanbHa
H00% 92% _

)
3 EdeKTHBHiCTb 70-85 85-95
g T5%
£ 751 -
o PiBHOMipHicTb Xopowa *Ke BUCOKaA
e 60% E P a
IE
“ .
ﬂ 50 3moueHa naowa Yce none 30Ha KopeHiB
2 ——
© e e MomipHi Ly*e HU3bKI
- BUNApPOBYBaHHA
[ 25 1
o
E Tuck / enepris BuLLmiA Husye
0- Furrow / Sprinkler Drip / Coni Ha nucTi Moxnnsui HebakaHo
surface micro
- . L Yci, ocobanso
Haukpauwi rpyHT! binbwictb

EgpekmusHicmb 30cmocy8aHHA: YacmKa 800U, W0 O0CA20E€ 30HU KOPEHI8 nian!

*3MeHWimo HOPMY 8HEeCeHHSA HA 2AUHUCMUX IPYHMAx, w06 YHUKHYMU 3MUBAHHSA

PeanizoBaHo: GFAIAv rlrlr OnepauiiHi napTHepu YKpaiHa:

7
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/\ Has4yanbHi mogyni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI MOAY/Ib REElE

CUCTEMMU 3POLWIEHHA EKCHﬂyaTaulH 3anobiraHHA Ta YyCYHEHHS 3aCMiYeHHsA

di3nyHe 3acMiYeHHA BUKIMKAHE MICKOM, MY/IOM, OpraHiYHMMK 3aAnLWKamm abo ¢inbTpyBasibHUM MaTepianom, WO NPOMLLOB HMXKYe 3a dinbTp. Ann
3anobiraHHA HeobxigHi: dinbTpauia BianoBigHOro po3mipy ana axkepena soau (Posain 9); perynsapHe npoMmnBaHHSA 6iYHUX BiABOAIB; Ta onepaTuBHE
pearyBaHHA Ha byab-AKe NigBULLEHHA nepenagy TUCKY Yy $inbTpi. JlikyBaHHA MeXaHi4yHe: 3BOPOTHE MPOMMBAHHA inbTpa, NPOMMUBAHHA BiYHMX
BiZ1BOAIB 3 BUCOKOIO LLUBUAKICTIO, @ TAKOXK — SIKLLO OKPEeMi po3nunatoBadi 3a610Kk0BaHi — ¢isMyHe ouneHHs abo 3amiHa.

BionoriyHe 3acMivyeHHA BUKAMKAETbCA BOAOPOCTAMMW, OaKTepiabHMM C/AM30M Ta KOMMJIEKCAMM 3aNi300aKTepiid, XapaKTEPHUMU [NA AEeAKUX
nigzemHunx Bog. Ana noro 3anobiraHHA HeobxiaHO 3axuwaTy BOAy B NMOBEPXHEBUX pe3epByapax Ta BOAOCXOBULLIAX BiA CBiTAa; NPOBOAUTH
nepioaAnYHy WOKOBY 06pobKy xnopom (3a3smyait 5-10 ppm BinbHOro xnopy npotarom 30—60 XBUANH, @ NOTIM NPOMMWBAHHA); Ta YHUKATU TPUBANUX
nepioAdis 3acTtoto. lMiAKMCNEHHA TAKOXK MPUrHivyye pict 6akTepin i gonomarae 3anobirtm 6ionorivHOMy 3acmivyeHHto. JlikyBaHHA cHOpPMOBAHOrO
6ionoriYyHOro 3aCMiveHHA 34iNCHIOETLCA IMMNYIbCHOO 06POBKOLD X/TOPOM Y BULLiIN KoHUeHTpaLii (20-50 ppm) 3 noganbwWMm NOBHUM NPOMUBAHHSAM.

Physical clog Chemical clog Biological clog

Sand [ silt particles )
= Filter ta 130 mesh minimum Calcium { iren precipitate Bacterial slime  algas
= Acid injaction (HC, HsPO:) to pH 5.5-6.5 = Chlaringtion at 1-2 pom; sunlight exclusion

PeanizoBaHo: GFAI v rl P OnepauinHi napTHepu YKpaiHa:

7
. . CONSULTING GROUP . Operative Partner Ukraine:
Implementiert von: Conraientnagks o BMLEH onsulting Cfl d M,ﬂl 69 p
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DUALD HasyanbHi mogyni DUALOG  OpraHi3auia cuctemu 3poLleHHA B OBOYIBHULTBI MOAYNb el

3anobiraHHA Ta YCYHEHHA 3aCMiYeHb
TYPE OF CLOGGING CAUSES | PREVENTION TREATMENT

= ‘ Caused by sand, silt, organic e Appropriately sized filtration for the Mechanical:
;22 debris, or filter media that water source (Chapter 9). e Backflushing the filter.
% = | has passed downstream of e Regular flushing of laterals. e Flushing the laterals at high velocity.
i \ filtration. ® Prompt response to any increase in e |f individual emitters are blocked —
Cem” filter pressure differential. physical cleaning or replacement.
PHYSICAL o & *
CLOGGING St * 2 NS o 4 &
Caused by precipitation of e Water analysis at the design stage. Acid pulse:
calcium carbonate (the most e Acid injection to maintain pH below 6.5 An acid solution (typically pH 2-3) is
common in Ukrainian waters), (typically sulphuric or phosphoric acid circulated through the system for
calcium phosphate (from for routine treatment, nitric acid for 30 to 60 minutes, then flushed
fertigation), iron oxide, and occasional pulse-treatment). thoroughly with clear water.
e X manganese oxide. * Avoidance of incompatible fertiliser This is normally a post-season
CHEMICAL » cobinations. operation' . .
CLOGGI NG % . ‘ "30-60 P
P - 5 . min . o~
2 /'"7“'%.\ Caused by algae, bacterial slime, e Ia‘;gdh:'eixe?:;:;n ohaustesin sariacetanks Chlorine pulse:
/'/Q o \ and the iron-bacteria complexes & Parlodic chlori;'\e shocktresnent For established biological clogging,
( / ;) = \ characteristic of some (typically 5 to 10 ppm free chlorine for apply a chlorine pulse at higher
\ '/ \‘ groundwaters. 30 to 60 minutes, then flushing). concentration (20 to 50 ppm),
/ ‘ e Avoidance of long stagnant periods. with full flushing afterwards.
‘ e Acidification also suppresses bacterial
B'OLOG'CAL : g { ?ll;t))gvgtiﬁ;nd helps prevent biological
CLOGGING e HIENC et —= (795 em——
- S | ci = S
! ppm =

Good design, appropriate filtration, regular maintenance and water quality management are the keys to preventing and controlling clogging
and ensuring uniform irrigation and high yields.

PeanizoBaHo: GFAIAv rlrlr o OnepauiiHi napTHepu YKpaiHa:
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7N\ HasuanbHi mogyni DUALOG OpraHi3auia cuctemun 3poLleHHA B OBOYiBHULLTBI MOAY/b el

IRRIGATION TROUBLESHOOTING TABLE

Symptoms, probable causes, and recommended actions for orchard irrigation systems 6

Probable cause Recommended action

Low pressure at zone head Pump worn / pipe leak / closed valve Inspect pump output, check for leaks, verify valves
High pressure at zone head Closed downstream valve / scaled regulator Check zone valves and pressure regulator function
\6:0 Wet patches across blocks Buried main leak / lateral split Locate leak by inspection or flow tracking

i Dry trees in middle of row Clogged emitters / damaged lateral Flush lateral, replace emitters or section

i----_. Trees at row end stressed Lateral length too long / inadequate flush Check uniformity, flush regularly, consider PC emitters
n Filter clogs rapidly Source water deteriorated / algae bloom Test water, install pre-filter or shading

T Emitters drip after shutdown No check valves / no anti-drain emitters Install check valves, replace with anti-drain emitters
@ Uniform yellowing despite irrigation Waterlogging / root disease Check drainage, dig pit, assess root health

‘.:-‘ Salt crusts on soil surface Saline water / inadequate leaching Test water, plan leaching irrigation
-?- Emitters output declines over years Mineral scale / biological buildup Annual acid and chlorine treatments

| ' I OnepauiiHi napTHepu YKkpaiHa: L
PeanizoBaHo: GFA \ 4 lal | P . —_ . O

J
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ﬁb HasuyanbHi moayni DUALOG OpraHi3auia cucremu 3poLeHHA B OBOYiBHULTBI MOAY/b elE

B3nmKy B YKpaiHi BoAa B 3pollyBasbHUX TPyDax MOXKe 3amep3aTy, Lo Npu3BoaAnTb A0
NMOWKOAXEHHA TpydO BHACNIAOK po3wWwMpeHHA. Tomy niaroToBKa A0 3UMMU €
HaA3BMYAMHO BaXKNMBMM 3aBAAHHAM Yy BCiX perioHax, Ae BUPOLWYHTb QPYKTWU.
MpaBuabHA NOCNIAOBHICTb AiN 3 NiArOTOBKM A0 3UMM BK/KOYAE:

e
BI/IMOBI/I“ Ce3OH e [lpoBefeHHA OCTaHHLOrO MO/IMBY CE30HY («3MMOBOrO MOAMBY»), 3a3BMyall B

cepeanHi KOBTHA, W06 A0BECTM BOJIONCTb IPYHTY A0 MOJIbOBOI BONOrOEMHOCTI
nepen, HacTaHHAM 3aMOpPO3KiB. Lle 3axullae KOpiHHA Big BUCMXaHHA nig 4ac
LMKNIB 3aMmep3aHHA-BiATaBaHHA.

e BBectn Kucnoty B cuctemy, wWob nigTpumatn pH Ha pisHi 5,5-6,0 nig uac
OCTaHHbOrO MO/AMBY, @ NOTIM KOPOTKO MpomMuUTM TpybonpoBoan, HE BUAANAOYU
3a/IMLWWKIB KUC/IOTU, AKA NPUTHIYYE BIONOriYHY aKTUBHICTb MPOTATOM 3MMU.

e  3auMnTe BOAy 3 CUCTEMWU. BiaKpunTe BCi NPOMMBHI KNanaHW, 3/IMBHI KNanaHu Ta
OiuHi 3arnywKK; BMAANITL BOAY 3 HAMHMMKUMX TOYOK, a TaKOX 3 HAcoca Ta
dinbTpyBanbHUX BY3AiB. A nigmarictpanen Ta marictpasen, Ae NoBHe 3/1IMBaHHA
nig OiEl0 CUAN TAXKIHHA HEMOX/IMBe, PeKOMEHAYETbCA NPOAYBAaHHA CTUCHEHUM
NOBITPAM.

e  3HimiTb i 36epiranTe B NPUMILLLEHHI BCi KOMNOHEHTH, LLO S1erKo NOLIKOAXKYHTbCA:

' perynaTopu TUCKY, BUTPATOMIPWU, ENEKTPOMArHiTHIi KaanaHW, KOHTponepw,
OATYMKKU. HaKpunTe Ta 3aXMCTiTb HACOC i ABWUIYH Big, NboAy Ta MOLWKOAMEHHA
TBapPUHaAMM.

e  OrnAHbTe Ta 330KYMEHTYIMTE CTaH CUCTEMMW A1 BECHAHOTO 3aMycCKy.

CUCTEMMU 3POWEHHA

{ MoBepxHeBi KpanenbHi BOKOBI TPybKU 3a3BMYaAN 3a/ULLIAIOTL Ha MicLi Ha 3umy. BoHu
¥: BUTPMMYIOTb MOMIpHE 3amMep3aHHA, AKWO MNOBHICTIO 3AMTi. OCHOBHMMW pPU3MKaAMMU
& B3MMKY € MEexXaHiYHi NOLWKOAMKEHHA BiA rpu3yHiB, 3aiMuiB (AKi rpuM3yTb NNacTukK) Ta
¥ BMNAAKOBI MOLWIKOAMEHHA nNig 4ac ob6pi3KM B nepiog Crnokow. PeKomeHAyeTbcs
1 npoBsecTn ornag HanpUKiHLI 3uMu, WO6 BUABUTK Ta YCYHYTU TaKi NOWKOAMKEHHA nepej,
BECHAHMM 3aMyCKOM.

PeanizoBaHo: GFAIAv rl P OnepauiiHi napTHepu YKpaiHa:

CONSULTING GROUP
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DUALOG

HasuyanbHi moayni DUALOG

OpraHi3ayia cuctemun 3poLieHHA B OBOYiBHULTBI

MOAYNb eIk

WATER QUALITY
FOR IRRIGATION

Good water quality « Healthy crops « Productive soils « Sustainable future

WHY WATER QUALITY MATTERS KEY WATER QUALITY PARAMETERS

. Parameter Why it matters Guideline for irrigation*
Affects crop yield and quality
g i b ECw < 0.7 dS/m
Poor 9ua!|ty water can redljn:e £ tcal Condkckivi ln.d-calos total dissolved salts. c )
ity High EC can reduce water Good|
germination, growth and yield. (EC)
wetalas by, plants 0.7 - 3.0 dS/m
(Usable with caution)
Affects soil health >3.0dS/m
High salts and sodium can degrade soil (Unsuitable for
structure and reduce infiltration. @ PH Affects nutrient availability e cropi)
3 6.0-85
and soil health.
o) de . (ideal range)
Affects irrigation systems
Certain water qualities can cause e ) High SAR can cause soil S?R < 1)0
i i i ium Adsorption dispersion, poor infiltration Good
clogging, scaling and corrosion. @ Ratio (SAR) ot o 10-18
{Usable with caution)
@ Affects profitability >18
[@ Good water quality saves costs | (Unsuitable)
and increases productivity. Chloride (CI") High levels can be toxic CI" < 4 meq/L
to sensitive crops. (Sensitive crops)
< 10 meq/L
— - e (Moderately tolerant crops)
" High levels can increase HCO; < 1.5 meqg/L
Bicarbonate s
COMMON WATER QUALITY PROBLEMS @ 6160, soll pH and affect nutrent (Good)
availability. 1.5 - 8.5 meq/L
/A {Usable with caution)
> 8.5 meqg/L
(Unsuitable)
-
GOOD WATER QUALITY = BETTER RESULTS
Salinity Sodicity Scaling Corrosion
Too much salt reduces | High sodium demages  Mineral deposits clog Causes damage 1o + + W —_—
plant growth snd yield. | soil structure and pipes and emitters. metal parts and e aad S !
reduces infitrstion. shortens system life.
Good Quality Healthy Soil Efficient Higher Yield
Water Irrigation Better Profit

Always test your water and know your numbers.

\d by Bodem&Groen

Better water management leads to better crop production and a sustainable future.

GOOD (< 0.7 dS/m)

Suitable for most crops on most soils
with little risk of salinity.

USABLE WITH CAUTION (0.7 - 3.0 dS/m)
May cause salinity problems in fine-textured
soils or with sensitive crops.

UNSUITABLE (> 3.0 dS/m)
High salinity risk. Suitable only for salt-tolerant
crops and well-drained soils.

N

TIPS FOR USING POOR QUALITY WATER

=eoP KEe

Leach salts: ‘
Apply extra water occasionally to leach salts below the root zone. ‘

Improve soil organic matter:
Better soil structure helps reduce salt and sodium effects.

Use efficient irrigation:
Drip or sprinkler systems reduce salt accumulation.

Choose salt-tolerant crops:
Select crops that can tolerate higher salinity levels.

Test water regularly:
Water quality can change over time and location.

"

o Test « Understand + Manage + Grow

PeanizoBaHo:
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ﬁb HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

SPOWEHHA

30epexeHHs BOAU

36ip Aow,oBOi BOAM

CinbCcbKorocnogapcbKi BOAOCXOBULA Ta pe3epByapu NepeTBOPHOOTb
3MMOBI Ta BECHAHI ONaAM Ha A)Kepeno ANA 3pPOLWEHHA BAITKY.
Boaocxosuiie mictkictio 4 000—-6 000 m® Ha oAMH rektTap 3poLuyBaHoi
NAOLWi AOCTaTHbO, WOO NOAO0NATM LUECTUTUIKHEBY NMOCYXY HA BiNbLIOCTI
NiBAEHHUX YKPaATHCbKUX OBOYEBMX CiBO3MIiH. Boaa, wo 36upaeTbea 3
[axiB BE/IMKUX MaKyBafbHUX UeXiB Ta byaiBenb AnAa TexHiKM i
HaNpPaBNAETLCA A0 BOAOCXOBULW, 3 TiAPOI3ONALIMHUM MNOKPUTTAM,

3abe3neyye BUCOKOAKICHY BOAY 3 HWU3bKMM BMIiCTOM o0Ocaay, fKa
0cob6/MBO NiAXoouTb AN KPanenbHOro 3pOLEeHHA NpoAayKuii, LWwo
NPOAAETLCA HAa PUHKY CBiXKMX OBOYIB.

PeanizogaHo: GFA,Av rlrlr o Onepau.ini napTHepwu yupa'liHa:
Implementiert von: e e ADT Projsct Consuting Cfla na Operative Partner Ukraine:

Bro Berlin
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IRRIGATION FOR APPLE & VEGETABLES

Mainline, lateral placement & crop-specific drip layout

Mainlines & sub-mainlines:
typically buried 60-80 cm
deep and made of

PVC or PE.

Drip laterals: above-ground
(surface drip) or 15-35 c¢cm
below the surface (SDI).

Twin or quadruple rows on 1.2 m beds

Orchard rows with drip irrigation
along the tree line

I« 1.2m > e— 14 m > - 14 m —y>i
@ Laterals: 2 laterals per bed @ Laterals: 1 lateral per row @ Laterals: 1 lateral per bed @ Laterals: 1 lateral per bed @ Laterals: 1-2 laterals per row
@ Emitter spacing: 0.2-03m @ Emitter spacing: 0.5m @ Emitter spacing: 30cm @ Emitter spacing: 30cm @ Emitter spacing: 0.5-0.75m
0 Placement: surface drip or SDI 0 Emitter flow: 2L/h o Emitter flow: 2L/h e Emitter flow: 2L/h 0 Emitter flow: 2-4L/h
Bed width: 1.2m Application rate: 2.4 mm/h Application rate: 4.8 mm/h Application rate: 4.8 mm/h Placement: along tree row /
PP P root zone
~ BEST Match application rate amemm  Use filtration Schedule irrigation Keep laterals in the root "ﬁ_ Monitor system
X O - PRACTICES to soil type & crop and regular flushing based on soil moisture, zone and adjust as the v o= performance and
- water needs. - to prevent clogging. weather & crop stage. Crop grows. maintain regularly.

PeanizoBaHo: GFAIAV rlrl}

OnepauiiHi napTHepu YkpaiHa:
7 i . i
Implementiert von: e e ADIT Project Consuiting Cna na 75 Operative Partner Ukraine:

Biiro Berlin
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THE FOUR VEGETABLES

Characteristics & Growing Guide

P>

Flavorful bulb vegetable, Crisp, versatile head vegetable Sweet, crunchy, and nutritious Earthy root vegetable,
a kitchen essential. perfect for many dishes. root vegetable. rich in color and nutrients.
SEASON Cool season Cool season Cool season Cool season
(Fall & Winter) (Spring & Fall) (Spring & Fall) (Spring & Fall)
13-24°C 10-24°C 7-24°C 7-24°C
TEMPERATURE
@ (55-75°F) (50-75°F) (45-75°F) (45-75°F)
GROWING TIME 90-150 days 75-100 days 70-100 days 50-70 days
SOIL Well-drained, fertile soil Rich, well-drained soil Loose, deep, stone-free soil Well-drained, fertile soil
- pH 6.0-7.0 pH 6.0-7.0 pH 6.0-6.8 pH 6.0-7.0
Moderate, reduce before Consistent moisture, Consistent moisture for Consistent moisture,
WATER NEEDS 3 2
harvest avoid drought best root development avoid water stress
NUTRITIONAL Rich in antioxidants and High in vitamin C and K, High in beta-carotene, High in folate, fiber,
BENEFITS sulfur compounds; supports fiber, and antioxidants; vitamin A and K, and fiber; iron, and antioxidants;
immunity and heart health. supports digestion. good for eye health. supports blood and heart health.
m BEST USES Cooking, soups, stir-fries, Slaws, salads, stir-fries, Raw snacks, salads, juices, Salads, roasting, pickling,
salads, sauces, pickling. soups, fermented (sauerkraut), soups, roasting, stir-fries, juices, soups, dips,
wraps. baby food. fermented dishes.
. iAHi YKpaiHa: H
PeanizosaHo: GFAIAV IP Y OnepaLl.lMH! o Partmer Ukra
Implementiert von: e ot g’rlqgnnsultmq Cna MA Operative Partner Ukraine:

Bro Berlin
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SPOWIEHHA OBOYIB

MoBepxHeBEe 3pOLIEHHSA

PeanizoBaHo: GFAIAv rlrlr o Onepau,MH! napTHepw pral.Ha:
Implementiert von: e e ADT Projsct Consuting Cfla na Operative Partner Ukraine:
Biiro Berlin
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DUALOG

HasuyanbHi moayni DUALOG OpraHi3ayia cuctemun 3poLieHHA B OBOYiBHULTBI

MO/AY/1b ElleE
3POWEHHA OBOYIB ' | | |

3poweHHA  3a

AO0MNMomMorotro
AowyBabHNX YCTAaHOBOK

PeanizoBaHo: GFAIAV rlrl}

Implementlert von: CONSULTING GROUP

Generalbeauftragte des BMLEH ADT Project Consulting
Bro Berlin

o OnepauiiHi napTHepu YkpaiHa: il
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DUALOG

HasuyanbHi moayni DUALOG OpraHi3ayia cuctemun 3poLieHHA B OBOYiBHULTBI

MO/AY/1b ElleE
3POWEHHA OBOYIB

3pOLL|eHHF| 3a 40MNMOMOroro goulyBasibHMUX YCTaHOBOK

Implementiert von: O o

& x s desBMLEH ADT Praject Consulting
Biro Berlin

PeanizoBaHo: GFAIAV rlrl}
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SPOWLEHHA OBOYIB
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DUALOG HasuyanbHi moayni DUALOG OpraHi3ayia cucremu 3poeHHA B OBOYiBHULTBI MO/ZY/b ellE

S3POWIEHHA OBOYIB

CTpymiHb gouwyBaya
PeanizoBaHo: GFAIb IP o OnepauiiHi napTHepu YKpaiHa:
Implementiert von: e o1 EWIJCKQ Cna na 81 Operative Partner Ukraine:

Generalbeal
Biro Berlin
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SPOWIEHHA OBOYIB

KpanenbHe 3poweHHA

PeanizoBaHo: GFAIAV rlrl}

. CONSULTING GROUP
Implementiert von: Generalbeautiragte desBMLEH ADT Project Consulting
Berlin

Biro

DRIP IRRIGATION FOR FOUR VEGETABLES

Mainline, lateral placement & crop-specific layout

SYSTEM OVERVIEW

Mainlines & sub-mainlines:
typically buried 60-80 ¢cm
deep and made of PVC or PE.

Drip laterals: above-ground
(surface drip) or 1535 cm
below the surface (SDI).

Twin or quadruple rows on 1.2 m beds

K 1.2m ~ > < e )
@ Laterals: 2 laterals per bed @ Laterals: 1 lateral per row @ Laterals: 1 lateral per bed @ Laterals: 1 lateral per bed
@ Emitter spacing: 0.2-03m @ Emitter spacing: 05m @ Emitter spacing: 30 cm @ Emitter spacing: 30 cm
0 Placement: surface drip or SDI 0 Emitter flow: 2L/ 0 Emitter flow: 2L/h 0 Emitter flow: 2L/

@ Bed width: 1.2m o Application rate; 2.4 mm/h o Application rate: 4.8 mm/h o Application rate: 4.8 mm/h

‘z Indicative drip design parameters



e
gkanisehar g

DUALD HaguyanbHi mogyni DUALOG = OpraHi3auia cucTeMu 3pOLLUEHHA B OBOYIBHULTBI WALy GBO3

3POWEHHA OBOYIB SUBSURFACE IRRIGATION FOR VEGETABLES

Buried drip laterals, root-zone wetting & crop-specific layout

KpanenbHe 3poLlleHHA

FILTER / MAINLINE &
WATER SOURCE :

FERTAROn SUD-MAINING Mainlines & sub-mainlines | Drip laterals for SDI
are typically buried 60-80 cm are placed 15-35 cm
deep and made of below the soil surface
PVC or PE, to deliver water

directly to the
root zone.

@ Reduced evaporation @ Less weed growth Uniform root-zone moisture @ Cleaner field surface
ONION €D WHITE CABBAGE £ CARROT ¢ RED BEET
’» . - S
p - o . “ B - y -

£ Y

Twin or quadruple rows on 1.2 m beds Row crop with spacing 0.6 m x 0.5 m Twin-row beds, 1.4 m wide Twin-row beds, 1.4 m wide
) ) 0.6m

e W —i - -l 14m !
@ Laterals: 2 per bed @ Laterals: 1 per row @ Laterals: 1 per bed @ Laterals: 1 per bed
o Emitter spacing: 0.2-03m o Emitter spacing: 05m O Emitter spacing: 30cm o Emitter spacing: 30cem
o Depth: 15-25 cm 0 Deth: 20-30 em o Emitter flow: 2L/h o Emitter flow: 2L/h
© oepn: 20-25 em © o 20-25 cm
Q Placement: centered under 6 Root zone:  under each plant row
row groups @ Application rate: 4.8 mm/h @ Application rate: 4.8 mm/h
-
Monit: i Adjust irrigation to el Check uniformit:
BEST Use good filtration Flush laterals of" o S,O'I b W — u : ¢ il
* 7 tark moisture in the crop stage and v = | @and maintain the
PRACTICES ‘ o prevent clogging. oo reguiarly. root zone. soil type. v=] system regularly. —_—

PeanizoBaHo: GFAIAV P | P

. CONSULTING GROUP
Implementiert von: Conoraiatnagks o BMLEH ADT Project Consulting

Biiro Berlin
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SPOWIEHHA OBOYIB

KpanenbHe 3poLweHHA

.....

o i Y. /\
PeanizoBaHo: GFAIAV {'I P o OnepauinHi napTHepu YKpaiHa: ‘f 2 : lﬁ HMLl
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S3POWIEHHA OBOMYIB

KpanenbHe 3poWweHHA

PeanizoBaHo: GFAIAv IP o OnepauiiHi napTHepu YKpaiHa:
CONSULTING GROUP rlr . CﬂaM,ﬂl 85 Operative Partner Ukraine:

Implementiert von: Generabeaultragte des BMLEH ADT Praject Consultin
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SPOWLEHHA OBOYIB

EpeKTUuBHICTh BUKOPHUCTAHHS BOAU

MynbuyBaHHA

MnactMkoBa Mysbya (3a3BM4Yal 4YopHMit abo Oiopo3knagHuii nonietTuneH
ToBWMHO 25-30 MKM) 3MeHLIYyE BMMNAPOBYBAaHHA 3 TPyHTYy Ha 50-80 %,

nigBULWYyE TemnepaTypy FPyHTY Ha NO4YaTKy Ce30Hy Ha 2—4 °C Ta 3MeHLyeE
KOHKYpeHLUito 3 byp’aHamn. PeKomeHAYETbCA NOMHOXUTU KC cepegnHnN ce30Hy
Ha 0,7-0,9 ana KynbTyp Nig NN1aCTUKOBOK Myab4eto, Wob BpaxyBaTu 3MEHLLEHE
BUMApPOBYBAHHA; ANA MOBHICTIO MY/IbMOBAHOI KanycTtu Ta umbyni, Wwo niaaaroTheA
depTurayii, EKOHOMiA BOAWN NPOTATOM Ce30HY 3a3BMYan ctaHoBUTb 20—30 %.

x@"

a\’’
\‘ fh

Implementiert von: Gonerabeautragie des BMLEH ADT Project Cansutting
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SPOWLEHHA OBO4YIB
MNMOKPMBHI KyNbTypU

[MOKPMBHI KyAbTypu, WO BUPOLLYIOTLCA B
nepiog nepenory (o3Mma KUTO, BUKa,
ripuynus), 3axnatoTb NOBEPXHIO FPYHTY Bif
BITPOBOI Ta BOAHOI €po3il, NOrAMHalTb
3a/IMWKOBMIMA QA30T | A0[3al0Tb OpraHiyHy
PEYOBUHY, WO MOKPALLYE BOAOYTPUMYIOYY
30aTHICTb  NiWaHUX  FPYHTIB. KoxHe
30iNblLUEHHS BMICTY OpPraHiyHOi pe4oBUHMU B
rPYHTI Ha 1 % nigBuwye AOOCTYMNHY
BOAOEMHICTb NpnbansHo Ha 0,15 mm Bogm
Ha 1 cM rMBUHMU IPYHTY.

PeanizoBaHo: GFAIAv ('l(‘“' OnepauiiHi napTHepu YKpaiHa:

J
Implementiert von: e e ADT Project Cansulting Cfla na 87 Operative Partner Ukraine:

Biro Berlin
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~ HasuanbHi mogyni DUALOG OpraHi3sauyia cuctemu 3po

SPOWEHHA

30epexeHHs BOAU

36ip aow,oBOi BOAM

PeanisosaHo: GFAIAV rlrlr
Implementiert von: O

Generalbsauftragte des BMLEH ADT Project Consulting
Biro Berlin

Cnanp, 89




wrainischer g,

SN
@ Has4anbHi mogyni DUALOG OpraHi3auia cuctemu 3poLleHHA B OBOYIBHULITBI MOAY/b elE

[AKyemo 3a yBary!
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