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Farm Irrigation Methods: Introduction wB @K p da gOF®

'nc ABKE o
1- Surface Irrigation: |
C Types of Surface Irrigation C c ADBHKFFE N HRC

C HydraulicSurface Irrigation Systems ¢ ¢ A BIOF pypg B KO |
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Introduction:

. b pIOF
» What is irrigation? P F ABLF] M AKKK  bT IbF ¢ B IOR
#* Addition of water to satisfy crop needs when rainfall is insufficient
# Why irrigate? . P pFOH
# |mprove crop growth and yield FAbTTFbxw WPF
s Reduce risk PAFIBK
#* [ncrease quality of crop through effective water management bbls AB BT Fof
MNFTBAHD R
#* Where to irrigate?
#2 Anywhere rainfall is insufficient, soils are suitable, water is available, . PPIOF AT
and where it is cost-effective to irrigate -~ WATHALU pF ABUL

WB T AB BRI penMEM, W MB IFBHDY, UBPR W D P
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Introduction (continued)

Why study irrigation - engineering?

Water is a very scarce and variable resource
Irrigation uses approximately
Water is spatially and temporally variable

Need to be efficient and equitable in irrigation water
use

Need to produce more food, more effectively with
diminishing resources

Ensure profitability of farming enterprises
Interesting and potentially lucrative career option

60 % of water- - InS IRAQ

pOKF whCs
Dy lMNaem pCh
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When to Irrigate oplOF mphseleB K a
How much waterto  apply op OF wB p 3uhBBHOF 1
Method of application o pUWOFT BWUBITGF A F
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Types of Irrigation systems

Surface

A Water is applied by gravity across the soil
surface

A Basin, border, furrows - etc

Sprinkle -r

A Water is applied at the point of use by a
system of nozzles

A Fixed set, periodic move, continuous or
move
Micro

A Water is applied at the point of use through
low pressure, low volume discharge device

A Drip emitters, line source emitters, micro
sprayers
Sub - Surface

A Water is made available to the crop root
system
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Racassion curve

Recession phose
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Advance curve '
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Flood Irrigation O IMKOF 9 p O KOk

MIOTMIIOF wrfryx ngcCw?IO
. (6% WC| 3 r [OF (9%GDEE WAGT TREDBHWOMIP 0 WA 80YC
Wy IBNKPIERHS i Te TFRyadl 204 HC
A Water floods over the surface and wets3oik
ar | T wm w229 OF 45 AD:

Basin KFHCBF? [
Border W F HIObF 3
Furrow / Shorfurrow CmOr ¥OfF 3
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1. Basinlrrigation KFHC®DBEF

Water source

Ponded water

: b
Po rune i Basin Slope= 0% 21 °P 2
Basin beds are level AF
: : : WT Mb BB U F
e.g. fruit trees, rice paddies CouF bmMUcM W

Return flow



1. Basin Irrigation KFHC®BEF

(c ¢ Ah A F) eV Psfish YD =EMACILVORRLD B A
uMFB K- euRaMibys K A
PMF BbHhbKF3S  FBIF pFl BXb
OPK meuFovitbnYitsrc o Mo BEBVAYRIMK ¥orBpHiP M AA Db T
~WAPHAORK pI3bY wWKphD  FBIKF pl bhbxt 21tc _ Wp T 3 BOF |
QADBKHK  fFBIKF pfFl bxbs bMAY 4L wAATHMbH

W F Y b

pdBBRe /M m A A B IOF

", nHOw b HYp TUF Fl

W/ GCFE IFHBB L

" A, alpagF pTYckh

| .~ aHEMaTIOF ¢cT wYdAb:
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Basin lrrigation KFHCBF -
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Basin lrrigation KFHCBF "
# Advantages
#* More flexible in application than furrow and border S
# Feasible on range of soil infiltration rates oMb Db uF afF Ax p&KAo
M Disadvantages WwIp bIOF nphh d9bp)
# Relatively high flow rates required MUMT .
s Construction may be expensive APK® TTHHBPBH AL A
# Reasonably labour intensive B F | pHvisHA
# Significant earthworks may increase the cost wYTXxb wh

wY Abb IOK pmsF  Uibor B8



Vd

Basin Irrigation KFHCBF

AStrips of land with dikes on the sides, | 34 Fut n K puMPHS a6

AUsuallygraded but with no cross slope/Ais pffcykaM2aHou pfts anitsys LHKC
A Downstreamrend may beliked PIRD OT'B 1P PYBHP pARNH vphng ¢



2. Border lrrigation u EMKOBF 9 p p |

A Uniform slope

Water source

Basin Slope =
0.17 % to 0.7 %

Return flow



Border Irrigation Example
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Border Irrigation ©*'FH OB F 9 P -

A Factors N F o
A Soil type U303 IF U
A Stream size 13 IOF oAt B
A lrrigation depth p OIOF Ar K
A Slope pFCj A®F
AField size and shape 4] IOF  3AIl ™

A Farming practice Wy KFpOIOFAdF



Border Irrigation ©*' FH KOb F 9 p O OF

W DHAPHEN A e WrARLPHIN H pTEEVAYIEK (M RelMt)<
P 2bY Wphcm atc pM cCFrB PFTH
D2bY pwThoKkEKBMAY pwmpcl
WTPpNHWF WUxBK pFpcxbF Wpxpl

D2bY Wpbcwm KpK pM cCFB XFTHh



Border Irrigation ©*'FH KOb F 9 p O Ok

T, niow W estyBRIOEp BEGB M A YT T
wNCF | OF

" A MTTKpuF Oy Njb _

A ndITphMCj) KOF 33 FpVwY Ac

N4 omTTCcCFr OF odtr AMO 0 A

A MTTUDF X pVp bwm



BorderIrfigation ®x EH OB F 9 p OIOF . ;o

# Advantages wy IMFp-t Wk BT BOF (

t
Jt
]

]

Low energy 1 flow by. grgwty SF 7 TR @F e
Reduced leaf and fruit diseases )
Leaching of brackish soils we H AT IOF I WH§

Low capital costs if land relatively level BA KR BK  puF yRBFdT HE Y5 CWEHK pok

# Disadvantages UHY JI

]

Low efficiency If not well designed and well

maintained LGt peRHMSE urhis eBHG@APHEK ok

- Small deviations from design specifications p q K 2w 6yr I IOF Y9F Y HF H B

can significantly affect uniformity

' Not suitable for all crops W33 Ok

. Financial viability depends on the extent of Sy HbF j r tOF Ny
earthworks KpbF ®BOFOBK Yi AK wy O]

. Relatively labour intensive .

L Very high management inputs required A DY

. Not suitable for soils with high infiltration rates KT W8l uphicsbp @ 7 Hh

wy IOF NTIOF Ol 3 lOF 9%



3. Furrow Irrigation EMIOF IOF 9 p I K

A Smallchannels carry the water (entire surface is not wet)
A Commonly used on row.crops
A Lateral as well as vertical infiltration
A Furrows are usuallgraded
MABBY3FPB )p T OB IOA HBIOE<Cc b
P M¥b ¢ Tuvp@BtibTHe B TUEK g By
C BbYpPpM CX9XF
WT p &y p BpOFpVERS K




Furrow lrrigation Examples
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Furrow lrrigation EM O F HOF 9 p O HOF

Water source

Furrow Slope =
0.17 % to 0.7 %

Return flow



Alternate Furrow Irrigation Example M MF X B FOF 5 Cmp B I

e LA L N &2
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\Water Supply F BOF pF{|

N

A Methods of water supply
A Head ditch with siphon tubes or sidpening gates

A Gated pipe (aluminum or plastic pipe with small gates that can be opened and
closed)

A Buried pipeline with periodically spaced valves at the surface
Mryr HOF [
Wy 3XF T 9F 3FH MY At
(PG 03 YA wAIF U WOy Mk 9 KR D
o A Fpnvp UKF3B C /B T 3veB AHTE 7 YRGS
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Surface Irrigation Hydraulics ¢ ¢ A bIOF pyp IBF KOmp i

A Advance

A Movement of water from the abdh
Inlet end to the downstreamend Yy e B A nHOw b> p B HOK

A Curve of Time vs. Distance is

NOT linear e ETI0 wTF He lOA
ARuleof-Thumb:1/3ofthetotal 1w buMEMIO a b Uty #OF K AL
advance time Is needed to reach bMp3UuF bwm/

midpoint of the furrow length



Surface lrrigation Hydraulics , Con't 6 d

A Recession

A Process of water leaving the surface (through PF b @ K
infiltration and/or runoff) after the infowhas  EIT P T FOF M Yo AMRpOB bR [A9e
, Scledtiod b> Fp IOF  ® To(x AKBRO
Usually begins to recede at the upstream end
it R pl\/ﬂIEPpAFEbK pFFORFPEILK A
A Can also be plotted as Time vs. Distance
] AL%T F b BT A
AfAFl atter" curve than the cLIe
apuUb KB XK OB



Surface lrrigation Hydraulics, Co n't 6 d

A Infiltration

A Opportunity Time: difference between

Recession and Advance curves

A Infiltration Depth: a function of the
opportunity time and the infiltration
class (rate) of the soill

Wp Bb

apoOkly p mbp KOFK TeFTXRKBC HR

bRB W

CUI'MvF X B HOH KliopeAEDBIHH
W2pbAK




Uniformity, W Tt/B F AbX b F

A Inherent noruniformity because HTXxcxB pCFmMb apbpkK
recession and advance curves are not apUbOF m
parallel

A Factors affecting Wp X Y BXOF
A Inflow rate
A Slope ®Tpb HOF
A Soil infiltration b T BAOI
A Roughness w?p b lOA
A Channel shape WX M 1 A5 |
A Inflow time WFr x Y KOF
A Length of run ®Thh IBE

i}

FTpT IOF



Efficiency W' F ¥ b IOF

A Volume balance
AV,=V,+V +V,
Ag- gross
Az- infiltration
As- surface storage
Ar- runoff
A (or depth basis): 6= d, + d; + d,
A Part of infiltration may go to deep percolation



Improving Irrigation Efficiency p p OF « "U) F

A Alternate furrow irrigation

A Increases advance time, but reduces pTphpFa3ufF Aox?S
average infiltration depth (twice the Wp PHIOF ®B K ABMbe bsdT
width) . o

.. : : J1 FORY Y
A Cutback irrigation K(Up XF Vs
A Use large inflow rate during advance, and N A Y HpepkKBDbF

then reduce the inflow to match the soil's
steadystate infiltration rate

A Intensive management is required WIp bAO 9d3F X IOF
wYXbe WpFPRw

UDBFTHBIBEF db AL, aX _ ®2PHB IOk p



