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1 - LJIRCDUCTION

Irrigation geunerally is defined as the apulication of

water tu suil for the purpuse uf sup.lying the muisture esse
purp J

ntial for plant gruwth , Hwwever, a broader and more inclus-

jge definition is that irrigation 1s the application uvf water

tv the svil for any number of thefoll vmingsix purpuses:

1-

S~

B~

Tu sdd water tov suil to supply the muisture essen-

tial for plent growth .

Tu pruvide ciup insurance against short duration

dro u.ght Sa

To cool the soil and atmosphere , thereby making

more fovourable environment for plant growth,
To wash out or dilute saltB in the soil.
To reduce the hazard of scil piping.

To soften tillage pans,

Irrigation water is applied to land by four general met—

hods ; namely .

a)
b)
o)

a)

Irrigation by surface flvoding .
Irrigation through furrows .

Irrigation by sprinkler.

Subirrigation .
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Irrigation methods mav vary in different parts of the
country and on different farns within a community because
of differances in scils, tepography , water supply, crups ,
and customs. The must ecunemical irrigaticn system is that
in which water is given *« the field with the least pussible
lusses . Water lousses due tu evapuration can not be aveided,

however , that dus tu seepage must be minimized.

Therefure, the water requirement should not be more th-
a1l these lusses in addition to the water required by the pla-
nt itself ., Then any additicnsl agouunt of water is harmfull,
because & part gues downwards and raises the water table and
the other part , which is excess water at surface, gues dir-
ectly as surfsce run off. The majin jub of tie irrigation en-
gineer in genarsl and the agricultursl engineer in pgrticular
is to apply the moust cunvienient water distribution systems
which give the optimum water requirements at the least amount

of losszes .

Two metheds , in general may be capoble in satisfying -
this condifion j nemely the Sprinkier irrigution methed and

the use of siphon tubes,

One of the best surfuce water irrigetion metheds, 1is

the use ¢f siphon tuvbes, This meth,1 requires the use of
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aursaces measured 3t bhe entrance und ©oih let snds of the tube
Wwhen the tube is flowing free, huwever, the vperating head 1s
the difference in elevatiun between water gsurface at the éntm

runce of the tube and tne center of the -out let end.

siphon tube discharge may be cumputed by the formula;

Q = CA Vﬁ PN Y YRR E (311)
Where:

dischorge in cubioc feet per secound.
discharge Cuvefficient four the tube .
drces— Sectional erea of the tube in square feeb.

acceleration due to gravity 32.2 ft/sec 3eo.

R O Q0

operating head in feet.

The coefficient (c) may be computed by the formula

t
C=C RIE ves (2.2)

[}
5.087 n° ci L+ a4/®

E

Where:
Co discharge coefficient four the tube entrunce{ about
0.83 ) |
d inside diameter of tube in inches

n roughness cvefficient.

b length of the tube in feet4E§.G.S { 1962f%
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Siphon tubes have the odvantege of permitting gaogily and fre-
guently = change of water from furrow to anthor, They oan be
ased in different dianmeters. The use of small diameter sibhons
( 48" length curved pipe made of light weight plastlo, alumi-—~
num , glevanized iron or rubber } enables the irrigator to ~
siphon water from the ditoh to furrows end keep ditch banks

solid, Israelsen ( 1€52 )
Siphon tubes have several a@vaontages:

1- They are pertebic, .2 wooTefore bh. rodussd nuwper
of tubes required to irrigatea ziven area results

in a low intial cost.

2- Flow intu jndividual furrows or burders could be
effectively cuntruvliled by using the number of tmbes
thet will divide totel head ditch flow into indivi-

dual stresms of desired size .

3- The tubes sre limited to fields with a little crouss
slope in urder'zbimgintain a near cunstent operating
head on eaoch tubs.

Their drow back is that need to be primed individuolly. This
priming is the principle labour requirements when siphon tubes

are used for surface irrigation,[S.CS ( 19623.
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2.5 Permeability tow Ti.ient (k)

i e

Isrselsen 1+2262), defined the permeability oveffiolent
of soil as velocity of flow coused Y 2 unite hydraulie gra-
a1 emt in which the drivirg forece is 1 Ib. force per Ih of
water » He added that the permeability is influnced by the
physical propertieg of the soil such as size and shape of
pore spaces througa wbich water flows, specific weight and vis

vigecusity of soil water,

An article in world Farming (1966}, cited after Hendawy
(1967), on the muvement of water and directiun in which water
moves and the forces that cause it to mo7e mentivned that bdeo-
ause of gravity; water moves duwoward; because of gdhesive and
cohegive furoces, it moves in smsll pures by capillarity; beca-

use of heat, it vapurizes and diffuces through the suil air.

Israelsen { 1950), stated thst highly permeable svll «
tends to cause excessive water lousses through deep pearoclation

where. azsimpermeable scils are difficult tv muisture a dequatelw.

Baver { 1940), shuwed that the distribution and mo/ement
of water may be laterally, vertically upward, verticclly dowa-

ward, or at any angle between the vertical and horizontal.

Renk {(L879). cited after Hendawy (1967), showed that the

size of the pore iset .most importance in permeability of the

Central Library - Ain Shams University



e e LS

iy WP S——
{ _ ver Flow
[ ‘ - —'—. ] [[,operﬂ
“\‘4 L e _ Sample.

wire sCreen

suppord.

Fannel.

Beakers with /Jerca/azle.

F?r‘?. (7) T he constant. head srysfem rfa" /fann/uc/mz:/ meczsaremcnf.

Sl{ena/ Pipe.

I_
Lo

71_2;(’,2) T he /‘a//:‘n‘_g.ACa.c{ .?_j.sz/f.’m £or Cona/uct[ivizfy measuremenzz

Central Library - Ain Shams University



