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Knimar
Conue - Jouwy - Bitep - Bonorictb
- Temnepartypa

3powenHs (Monue)
EdextueHa nogaua
BOAW NPAMO A0

_ KOPEHEBOI 30HU

JaHi
MoOHITOpUHT y peanbHomy
yaci, aHaniTMKa Ta

Kynbrypa (Ypoxait) | NPUIAHATTA pileHb
340poBuit picT, — = == ﬁ
& s Y/ FIELD OVERVEW WEATHER

MaKCUManbHUI 5 . 7 5
yposkai anaid @ 28°C

O 65%

= 18kmmn

24 mm

SOR MOISTURE TEMPERATURE CROP HEALTH

,\_"_‘_ 28% & 26.3°C S Excebent

il “H”

FELD DASI. OARD

wrmrouww
18.7

n.:h”ll il ﬁ‘? 92% ‘

I'pyHT

CrpykTypa - Bonorictb -
MNoxuBHI peyoBmHMK *
Mikpobionoris - pH
(kucnoTHicTb)

by Bodem& Groen
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PILLEHHA WOA40 3POLLUEHHA HA OCHOBI AJAHUX

&% S pied al

KYJIbTYPA OAHI

3POI.I.IEHH$I | KJNIMAT

Illlll th

* Tun cucTemMu * Onaawn ® Tun rpyHTy ® Tun KYyNbTYpWU ® Nlatyuku T1a loT
* ButpaTta Ta TUCK ¢ Temnepartypa ® Bonoricrb rpyHTyY ¢ Crapisa pocry * [MonboBi CNoCTepe)XXeHHA
* PiBHOMIpHICTL NonnBy ® Bonorictb ® liBnakicTe iHpinbTPauii ® P0O3BUTOK KOpEeHiB ® [cTopuyHi aaHi
* |cTOpIf 3pOLUEHHS ¢ llBnAakicTb BITPY ¢ BonoroyTpMMHa 30aTHICThL ® KoepiuieHT kynbTypu (Ke) * AHaniTuka Ta Mmoaeni
¢ CoHs4Ha panaiauisa (ETo) ® [nubuHa KopeHeBol 30HU ® [loTeHuian ypoxxanHocTi ¢ JlaHi B peanbHOMY 4aci

d :
o _— B T Dy
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i TemnepaTypa -

“T'® Haiewwi TemnepaTypw

TeMmnepaTtypa (°C) y MUNHI Ta ceprHi.
30 >30 26° 26°
20| — CepepnHsa MakcMuManbHa TeMnepartyp
- CepefHA MiHiManeHa TeMnepaTtypa 10°

20°

_1°
=9°

HanxonopnHiwi sMMoBi Micaui

HanHnx4i TemnepaTypwn|—

-30 y CiYHi Ta noToMy.
Ciu Mot Bep KBi Tpa Yep Jivn Cep Bep XKoe Jinc Mpy
I|| CepepHe 3a pik Y < HauTenniwuu nepiopg HauxonogHilWlMK nepion
= 9 °C ah JIMNEHb - CepPneHb CiYyeHb - J"DTHﬁ
Pe:
implem  JH@YE€HHS — CcepeaHboMICAYHI 3 OUiHOYHOIO Bapiadielo. [xepeno: Ha 0CHOBI AOBIAKOBUX KIIMaTUYHUX AaHNX.



P i o , | ’ )
@ HasyanbHi moayni DUALOG e c_Y m mt —a h o "MCAYNbY els{ez

$,'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 . YyepBeHb-JINMEeHb
MeHwWwe onafie y CiyHi, NOTOMY Ta XOBTHI =
AlB Y ciHHl, y =~ 39 MM (105-110 MM)
A 3HavyeHHsA € cepegHiMn 3 OUIHOYHUMIW cMyramm Bapiadii/noxmnbku. xepeno: Ha 0CHOBI 4OBIAKOBUX OJaHWUX.
Peani . Vv — ~ OnepauiiHi napTHepu YkpaiHa: e
€anIz0Bano gﬁﬁim rlrlr 6 Operative Partner Ukraine: Sy
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=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/ropg,

3aTiHeHa obnacTb nokKasye TUnosy sapiauito (Hanp., MiXX HUXHIM i EEFXHFM NPOLUEeHTHUIAMM). ,ﬂ)ﬁepeno Ha GCHGB! _LIGB!,E{KOEHX AdaHWX,
PeanisoBaHo: UI'I-\IAV rlrlr —_
Implementiert von: oy
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.
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 PANIALLIA WBEMOKICTE BITPY BONOTICTbL
Tanniwa norona SinkiE coHga 3GinkILYE

RiTep BiOHOCHTH EOAGre Cyxe noRmpa z6inkuye
zhinewyes ETo. BTRAT BOOM. i noeiTEA 7@ 3Binewye ETo ETo: ponore — ameHwye

Y

* 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}

— a OnepauiiHi napTHepu YKpaiHa:
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. s
9¢2 ho h * 50 X 1t 'Em 'Yy e ~ ome o "o * e e 57 T e 57 ¢ ho t a
h =" _"e_00
R%ference standa:f?ﬂ sSimplified fallback
Measured weather data Temperature data only
* Airtemperature * Min & max temperature
L]
Aol * Extraterrestrial radiation
* Wind speed Ra — from latitude & day
. —~ a ™t e ™ m ™ " 0 ~
9 Ctec — » ! —= Solar radiation No extra sensors needed
h e 'Y Zcoc txr]x h e 'Ye e
ho ' ee " 'YS mcom % Vvo’:’l; m = e e 'Y |
~o 0 t 'E ® t o 0 ! "0 ~ t - e 0 g )
a h O -7 a t o m FAQ-36 Penman: Ateith Hargreaves equation
.o ~ - < < Combinatiomenergy balance . . Temperature-based estimate |
ET, (mm/day) ET, (mm/day)
. Most accurate . . Workable approximation . [
PeanizoBaHo: GFAIAV rlrlr - - h B
Both estimate the same reference ET, —

Implementiert von: Generalbeaufiragte des BMLEH

Bro Berlin
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< Cos

O¢2 e” ome o o 7 e e 57 T e 57 ¢ ho t a c h * t x h x cC o t h
FAC-56 Penman-Monteith Hargreaves
Ve (988, (T+273) ) ruz-leg-e;z)] / [A +
e (1+8.34-uz)] Tmean +17.8 39.3
A (vapour-pressure slope) 0.157 kPaf°C R ( ion)

as evaporation 16.4 mmid

v (psychrometric) 0.065 kPa/*C A P mj
R, (net radiation) 14.7 MJfm?/d 0.0023 = 39.3 x 3.61 x16.4 _
e, — e, (vapour deficit) 1.21 kPa

ET, 5.4 mm/day
ET, 5.3 mm/day

penman-Monteitn (N 53 mm/d
Hargreaves S —

Scale 0-6 mm/day - difference = 0.1 mm/day (~2%) on this calm, moderately humid day
pearizosano: QFAmmy — evenr ~~ 10 S - - L

Implementiert von: Generabeautagte des BMLEH ADT Project Consulting c
Bro Berlin
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? 5
c\
$ 3

%

Clay

.m

Loam

Silt loam

‘.1a ndy loam

Sand +« % SAND

T ' m ) e Y ot mt x h

o Vg’ -

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

.fﬂ "~ . L .-d-l' . . ~

w_©° a vh ’ mt eo T eh "o -""a L,hh oc oahvh“ c oe h™ -
X t h ax 1Tt 'Em Y o " " O
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Susoc  HaBuanbHi mogyni DUALOG St c_yYy m mt a ezl OBC4

P
V74 ~ r T y ‘5 y ~ ™ I 3 -~ AN r
A4 L (- (- nnm 'Y

,“_’Fl — ~ ¢ 3 ¢ v a7 _V_ AN v
SATURATED FIELD CAPACITY WILTING POINT r *oco ~"Eo ~ o 7o oae 'mt"

\ J
¢ ’ c o "~ 'Fo o — o "o 0O 'la e on
W', Eo | ; o
~ ~ 12 ~
W . t o : ) 3 g "Ye . e e 'Y ) o]
e “mt ~E a ceo S "o o h €
t Yy e x t (0]
0 a 0 a - - -
H ' 1 wl—l ~—  — ~— C *TaC*< € 1 < € ¢
pF 0 - all pores full pF 2.0 - gravity drained pF 4.2 - roots can't pull -
h h X h ¥ Y a h x 7t
< < g * - * <
h o ’ e e '’
. YD
¢ - e “m : e o o mt ™ e x "o " h e o “ e o 0 gc o TEo ~ o "o o lae mt 'EY e g "Ye
Peasi30BaHO: GFAIb rlrl} o~ OnepauiiHi napTHepu YkpaiHa: - b
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‘I B ~ r
A% V4 ( y B \N ( y v < n W A~ W — ?
C i C L |
~ t n ) t
L
0 Held below wilting point (unavailable) . h a ~ * 0Ot 'E a x 7 I
| I Plant-available water {AWC) = ) ! ~
40 14% .
(*)""w"v’-"E' ) “c*m 3 omt
hom™ e 5 e~ a t h > h x e t x

Volumetric water at field capacity (%)

w-" "o o “mto Yy e L N o
_® t . h ) “ "* S mt . t ) s )
@1 e~ ao’ o " t
Sand Sandy Loam Silt Clay Clay ’ ) T i i
loam loam loam 0 € o ~ = Ee L
(; - : e_"' e : “m t e - E '—"'v_-t
PeanisoBaHo: GFA,AV r.rl} —~ 14": t o : q Ye e e 'Y*cp HMll
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p s

-| ~ ° = s [ y < ~ A\N 1 V74 1 - 1 I A~ \~\

C L -
Sand (basic = 30 mm/h) ° ° P Py ®
e Loam (basic = 12 mm/h) SAND ‘cLaY
40 - = (Clay (basic = 3 mm/h}

Infiltration rate {(mm / h)

L
(]
I

J
L]
1

[
o
I

K_

runoff

fast, deep infiltration slow — ponds & runs off

0 T r T T T T
0 20 40 60 80 100 120
Time since water applied (min)
PeanisoBaHo: GFA,& r.rl} —~ 5
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i~ 7
V 4
) N b &
-
Co " o x t h a ™ ee Y ~ hxepttx t~
o’ e e Y 67 10% cm
< UNAVRILABLE =
Vs ~ WATER (hygroscopic) =
Y ~N LI Y E
51 o
-
P& E 11CcC SsE :
ey ~ AV r r E =’
a . - e OT_Xt Xm“a eﬁeo Y Ye-l:—O\ Y_OX m t ’0 . T _______ D e e 15 Dﬂﬂcmg
oh e fE co e e co o t 3 0 &4 =
=] =
b 4 " PLANT-AVAIL =
37 WATER 1 000 cm
W f-—mmmmm e M - 5
&) PR s n o ]
.UL,,L¢S -LIC, HZ'n | Mmnn ma { 5
[E4]
m Ty h ~ t*~ ge *eoo 60 7 h e ™’ xoh 2 - 100 em L
o
L | GRAVITATIONAL oe =
' s S UYIE ] a T Y , Mp nnn m 1] WATER (drains) cm
.0 h e ey * ~E’ e alhdm ™ et 'y f'ye
0 . 1 . . - lem
0 10 20 30 40 50
. ¢ sy | . " s 1 6C/I0 b 701 Volumetric water content 8 (%)
h x “ h ¥ Y ~ t e o 'xv|:h~"—’L'\(hc*omcto* .ee:’ee—’yh * ~~ Y - a vmt - o x
- ) - — oo - ) "mao  tox “ee Y OLICO
PeanizoBaHo: GFAIAV ('ll'"' e OnepauiiiHi napTHepw YKkpaiua:
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q ~ o Sand Sandy loam Loam Clay Peat [ substrate
~7 o~ Ne e Q
- 'D & Wiltingpoint (pF42) .. Umwise
_
Drought stress
o " o x t h a “ee 'Y 7 hxerpttx t7 :
o' ee ’ = 3 5
. Y 5 5
( < < e h E Readily available
n *
L :
b & E | 1 Cc ¢ sl %, P eapaciy (9F20) | SNl
m - ma o xt xm a* e eo’y ‘Yero’'y ox m t o § :
o h e 'E co e e co "o T~ t o e
\_ ) 1 Too wet
.“L”L¢S TOULIC, HZI'm i MAan ma
0 T - - T T -
m Y h = t“ ge ®eoo 6o " h e ™ > x oh 0 10 20 30 40 50 50 70 B0 20
- ' . o T ] Volumetric water content 8 (vel %)
, > - - . Wet Dry
‘ o~ s gt ln A | MpPp nnn
.0 h ee vy * ~E’ e ghhdm ™ et Y £ Sollmolsture Suctlon Avallable water left
601 pF 4.60 0=
i 3.904 kPa
@ T . TLT detip
. (h x*hZ’Y*m L “_t*’eo h o ' . Ty v v v e s g

PeanizoBaHo:
Implementiert von:
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11
V4 V4 i ] u L4
‘ ’ N\ ‘ ‘ ~S 11 11 Vid ~ ~S N\ = N\ , 7 [1] A4 ! ~S N\ A4 N\ —
4
— 1 V4 C
5_
Qr::.".".n":::a' T t x t co ~ "e
Wilting polpt pF 4.2 — never reach here B , s ® < o - i P
e o a t h ; c om h e
-------------------------------------------------------------------------------- < ~— < < < <
4 e m a o t xp "™ et ex Y Ee el ™ :
jll point — START irrigation e N P T . ) )
. X 0 h e o e
pF + ~320 kPa tension — < < e —o — ®
=" c xm * t h o ° e e 'Y ch
g+-;'-“.’»"“”'"'“" e ™ c h x ~ el e T h - c h
® t o °
N . . @

Target after irrigation
1 - = Field capacity (pF 2.0 - ~10 kPa)
LT e T hxet LJC HXZo 1 9YHn
D ! ! ! ! <« % t A* e o —_— K m x + ,\* € pF 2’i2’7 ' SQp n —_— "
0 10 20 30 40
Water content 8 (%) ~0 9 e~ o _omo o pF 1,%22,0 - M n T
=h o " x t a ’””O° “c¢c ™ "oex Y cocoO e 0O t 'ho'Ye° K hom™ e >
o h 1Te t x t m Yy e” c o T Eo X o "o 0 c’)mx’:‘mtﬁ"'t 0 ’ ’ pFl,&Z,l-@:MH —

PeanizoBaHo: GFAIAv rlrlr — OnepauiiHi napTHepu YKpaiHa:
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The 40-30-20-10 rule

wxv"’E’* ;T mt e “o°
h ne 'Eo o e o h )
Top Ya 40% wﬁ] — % e” choe xe ece
omtxce™ o "~ r o
wl™, 7" _ _0;1 LN
2nd Va 30% a c o ’\* “a o
w™ th ax tt "”_t ) e X
o0 a ohteoaxt e°<v:c"'
3rd Y 20% "o 0 ° ‘Et "o g 'Ye e

Bottorn ¥4

30 40 50
Share of water roots extract

[ ]
=
[a]
J
=

Roots draw most water from the upper zone

Implementiert von: consurTiNG orour ADT Project Cansulting c Operative Partner Ukraine:
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Biiro Berlin
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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

.7 35

@ 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 T S PA aii a i R e o~

Lo i® 3"
-

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.
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Check soil moisture
or / tensiometer /| ETo Il.l.llcal

Is soil tension > 40-60 kPa
or = 50% of PAW? -
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Rain forecast
= 10 mm in next 24 h?

Yes
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PREPARATION PRECIPITATION FILTRATION DRYING WEIGHING
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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
recommend irrigation timing.

'a ~ - ~N 7 o s ~
WEATHER FORECAST CROP COEFFICIENTS USER INPUTS IRRIGATION
' RECOMMENDATION
’
~
1M
Rainfall, temperature, Growth stage-based Planting date, sail type. When and how much
crop water needs irrigation system, etc 10 irrigate

humidity, wind, radiation

.

7 J

EXAMPLES AVAILABLE IN UKRAINIAN INTERFACES

P
BETTER DECISIONS

=

Higher yields
Water savings
Cost efficiency

FAO AquaCrop

(BeaxowTouno)

A AquaCrop

Feod and Agnculture
Organlnmn of the
United Nations

AguaCrop

Sai Maw Mpomos dsvass

Syrmrypa Karmcra Sverorosy
Tlara pcansn 15/04/2024 =
Ton (pywry Cyrammon
Cuerems 3posisan Kaarvmmese
Frsom E1R0016) 10 3 16 mm
Hara narvery 3aepa
Beaoricre rpywry
LU PR T U LR (1

Water praductivity maded far
irrigation and rainfed crops.

o BUKOPHCTOBYITE Ui IHCTPYMENTI PAOM i3 AaHKMK 3 BALLKX NONIB ANA KAVKDALWWX Pe3YNbTaTIB.

CropWat

[BesxowrTosno)

é CropWat

CropWat 8.0

S Mpases  Foapesyrsn  Dodisd

Kyraiyoa Mozeau

Hata roc sy 01705/ 2024 m
Toer e prpwiry Copegpeit Cyf rarvont
KAnameon Cramais e

Meroa powseccyssy  FAD Perean-Menleith -
Efcrep 4,6 ww/pen
oTpefia y spoussed 21 wn
beTepEan Ny 3 am

FAD tool for calculating crop water
requirements and irrigation scheduling.

Netafim NetBeat
(Mponpicrapsni)

NETBEAT

By Netafim

Praonvengayl
Hevmroca Fovumn senrmen
Crvaragu 12 spomem 2024

15.5 mm

Crornm! so!

FOAIeetHIONND <00
Has noneny
Tpmamrcrn PEETR
Bonoricrs roymary

208 s "o 2o

Real-time Irrigation recommendations
based on field data and weather.

Naandanjain DripWise
(MponpieTapmsn)

NAANDANJAIN
DripWise™

DripWise
Peromerpais no Jpomerino
o] Uptyrm
ata 1200572004
Parn vz ORI HODMS 12 mm
Hac rommey JasTpa spani
AT T O 15%

Cries menorocni

—

oS wes N0 s

m

Smart irrigation scheduling
with local weather and sensors,

[

Poxomenaatia no
IPOUWEHHIO

Caarapd

18

Sac navery
Tanrp spamay

0%

[T

Bonrire rppury

MNMEPEBATH

Exoxomin Boam
TouHe 3poWeHHA —
Ges nepesnrpar
Buwyi spoxai
OnTuMansHa eonora
ANR pOCNHH

Exonomin kowris

MeHwe suTpar Ha eoay,
eHepriio Ta acbpusa

Ypaxysanua noroam
Axryanei nporHozn
Ta prInKe oNagie

3py4Ho Ta QOCTYNHO
BeS-nnardopmu 1a
MOBiNbI JOAATEA
YKPATHCLKOIO MOBOK

\w/ |
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IRRIGATION HYDRAULIC PRINCIPLES

Understanding how water moves through an irrigation system
Pressure * Flow » Head Loss ¢ Uniformity * Efficient Water Delivery 5

Pump Filter Mainline Emitters / Sprinklers
5 : > é 7 ;:;5 St g tETT =
2 ——— —._, \ -

Hydraulics determines how efficiently water travels through the system.

l e Head / Energy f o Friction Loss ‘ e Elevation Effect e Uniformity

, e Flow Rate

Pressure is the force Flow rate is the

As water moves

that pushes water Hydraulic head i == Water pressure Good hydraulics

) ; volume of water ough pipes, changes with helps all emitters

/ through pipes and 0 ecaion s o e filters, valves, and . alovation. Uphill oo ..
emitters. Too little NNy e ‘ energy avaidable to fittings, eneray is RIS AR = ) @ r similar

pressure reduces s Yraninagien move watar. it i lost due to friction. pressure; downhill @ @ @ SOt of ——
B performance; too o time. It must match includes pressure L pipes, ller sections gain 2 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

WHAT AFFECTS HYDRAULIC PERFORMANCE?

o Pipe diameter 0 Pipe length

-e &3

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

TOTAL DYNAMIC HEAD (TDH) TDH =

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

Elevation Head + Friction Loss + Required Operating Pressure

GOOD DESIGN PRACTICES

e Flow velocity 0 Filters and valves =31 Size pipes correctly to limit pressure loss

WHY HYDRAULICS MATTERS

R ONOIA

i Use pressure regulators where needed

Check pressure at the beginning and end of lines

Larger pipes Longer pipelines Higher velocity Dirty filters and O Flush laterals and maintain filters regularly ?fetter. ! H'lgh'er Lower Healthier
reduce friction loss. create more increases restrictive fittings uniformity lrngfatlon energy crops
PG fome: S0 racice presiong. “0 .‘ Design for uniform water application across the field efficiency waste

@ by Bodem&Groen Q

Good hydraulics = reliable irrigation performance

GFAZy oy

CONSULTING GROUP
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Biiro Berlin
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0 Pressure ’ a Flow Rate | 9 Head / Energy o Friction Loss a Elevation Effect 0 Uniformity

Pressure is the force Flow rate is the lic head As water moves [ Water pressure Good hydraulics
that pushes water i through pipes, X changes with ;

3 volume of water ts the / helps all emitters
hrough pipes and Ny ion. Uphi P
t POV PIpes: moving through the - % filters, valves, and \ elevation. Uphill , (‘b deliver similer
emitters. Too little NN : > energy fittings, energy is sections lose A .
pressure reduces |~~~ s‘ystem in a given move water. i lost due to friction. pressure; downhill é @ @ SORN)S of po—
performance; too T time, It must match includes pressure Longer pipes, smaller sections gain : ; 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 @ performance and
application or damage. | head. losses. system design. irrigation efficiency.

Common units: bar, kPa, m head | Common units: L/h, L/s, m*/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.

@ by Bodem&Groen

PeanizoBaHo: GFAIAv rl P — 4_7 OnepauiiHi napTHepu YKpaiHa:

i : Commiambrie HeaPa ADT Project C Operative Partner Ukraine:
Implementiert von: Gorombeniagio dosEMLEN ADT Project Consulting c p




e
/ ‘ h
.

. L ~ r t h ‘ Van
ouaoc _ HaB4vanbHi moayni DUALOG . ' o c_y m_m S0 el OB04
<« ' < J ) ) [ L ’ J r r ‘
’ ’ 7 r )
~ A A\N - s y r ~ " n ) I W n - k
1] "h~ch eg c

WHAT AFFECTS HYDRAULIC PERFORMANCE?

© Fipe length ’Qnmvelocny @) Fersandvalves | | IS

ﬂmwe

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)

@ by Bodem&Groen

GOOD DESIGN PRACTICES

Good hydraulics = reliable irrigation performance

WHY HYDRAULICS MATTERS

Size pipes correctly to limit pressure loss |

X
Use pressure regulators where needed ‘ f&'#' ¢
Check pressure at the beginning and end of lines ‘ (XYY
Flush laterals and maintain filters regularly getter. : H'lgh.er Lower Healthier
uniformity irrigation energy crops
efficiency waste

Design for uniform water application across the field
J

O
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¢, IRRIGATION FILTRATION GUIDE

Recommended primary and final filters by system and water source

System / water source Primary filter Final filter (mesh)

-8_ Drip / T QI Add small sand filter
_..‘_’ﬂ clean borehole Hydrocyclone %‘% 120 mesh disc Q if Fe > 0.2 mg/L

== Drip/

———=—= surface canal

AN\ | | W ey m o mt a " h oo "MOAY/b IS0

g Sl : . .
Sand media %ﬁ% 120 mesh disc 0 g:_hzlor:;%e continuously

Drip / . A2 : Algae growth -
on-farm pond Sand media %‘5@" 120-150 mesh disc @ shock chlorinate monthly
Sprinkler / oroenB0inpsh s 0 Lower filtration demand
any source than drip
Subsurface " AP . Plus pressure-
drip (SDI) m] Sand media ?ﬂx\g 155 meSh dlsc 0 compensating emitters
. GFAI y P P OnepauiiHi napTHepu YKpaiHa: e 7
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. Strongly recommended for all but the smallest, flattest installations.

Consistent Protects crops V)
water delivery and yields A

WHAT ARE PRESSURE-COMPENSATING EMITTERS?

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

Improves efficiency
and saves inputs

a Built for real-world
conditions

Pressure-compensating emitters deliver nearly the same flow

along the entire lateral—even as elevation changes.

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

GFALy e~ lF

CONSULTING GROUP
Generalbeauftragte des BMLEH
Bro Berlin

PeanizoBaHo:

Implementiert von: ADT Project Consulting

1.0 1.0 1.0 1.0 1.0
Equal flow along the line

2. NON-COMPENSATING

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

- - o ® o

2.2 1.8 1.2 0.8 0.5 0.3
Uneven flow along the line
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Chevron Design flow track
creates a turbulent flow.
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KEY BENEFITS OF PRESSURE-COMPENSATING EMITTERS

‘ “ 1. Better uniformity 2. Handles : Ay 3. Works on /\ 4, Protects crop /_\ 5. Improves (\ 6. Reduces
| Q|

More even elevation changes | § longer laterals | performance | fertigation accuracy | management risk

‘ ‘ water application Ideal for \— Improved consistency
across the field. sloping land. ~~ over distance.

i
" Avoids wet and \p/ Nutrients distributed k More reliable
dry spots. more evenly. operation.

N
RECOMMENDED WHEN EXCEPTIONS — WHEN SIMPLER EMITTERS MAY BE ENOUGH

b —

N e 209, % @‘ —
Sa | 7/IN o \ = h X | S
Rolling Long Orchards Vineyards High-value Pressure variation SY‘“""‘ whe're Very small Very short Flat LO‘_N'COSI-

terrain rows vegetables within blocks high uniformity systems laterals installations simple
matters . layouts )

i : CONSULTING GROUP ADT Project C Operative Partner Ukraine:
Implemen“ert von: Generabeauftragte des BMLEH ADT Project Consulting €« P
Biiro Berlin

. . - T /\“‘7
beanisonano: GFAI vy o P . 5_7 OnepaujiiHi napTHepu Ykpaita: g‘;‘ : l‘w‘



f‘ h ¥ e T e Y m m t a

ouaoc _ HaB4vanbHi moayni DUALOG . . — — ) .
= V 4
77 [ 7/ N |
’ MAINTENANCE PROGRAMME
x ©'Yphe m hm t a . i e A
- < < e * < A well-maintained system ensures reliable irrigation,

higher yields, and long service life.

TASKS KEY CHECKS

ANNUALLY

System condition

(prg-seasqn and post-season) , Full system inspection, including pump
“‘—' - ’ -

teardown and motor service.

F

rlimly  showing UV degradation, mechanical g
damage, or persistent leakage. condition

’ Acid treatment of laterals (see
Section 10.2) to remove mineral
deposits.

Mineral deposit removal

Sensor & station
calibration

Replacement of any laterals or fittings J Laterals & fittings
0)

= Calibration of soil moisture sensors
s and weather station.

GOOD MAINTENANCE = RELIABLE IRRIGATION = HIGHER YIELDS _—_‘/’
Keep records of all maintenance activities and observations. J
PeanizoBaHo: GFA/Av rl P — OnepauiiHi napTHepu YKpaiHa:
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Central control system
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il Pressure Gaun.
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, A well-maintained system ensures reliable irrigation,
. e o 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.
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