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The major comstitesat fow all the living eells, plams
or smiml, ig vater. Thevefere the minbensses of %hs eemvest
semotie pregsure by regulating the water balmee is visal te
all living eells. In %he livisg plant, weber eeours in Bany
sbabes;semtie waber, hyivestatie water, wster of ipdratiey,
sater of Smbdbitien, sad is invelved ia all piyeielogies) pwe-
csests, Oondymutly she plent-water relatienshiy mst bo evud-
1od e inereass our Mmsvisige with Yegard o the e£fest of waber
o plante snd  ineresss e yisld of csonsaie areps.

The supply of water ® plent is a preblon in all pures
of %he world vhave thame is an mmmal waber dafisit betmeen the
amsunt ¢f waber astareally availsble and the Qquantity shat the
plant seed, In sreas wheze waber is srtifisially sqplied, eon-
sldovdbls offert i Sovebed %0 stnly the effest of the agrisul-
Sarsl vechuique em he washage of waber as woll as tin effests
of cultivatien en the rate of waber peastvation imbe the seil,

aserghe agbimuing ¢ the smawnh of wabur veysired, Wwondly,
mm-wuummqmmum
Saww spd of Mug-en assds. Shest-tosm 2eeds e gEemally
mummmmmammnn
muu-. “mm--ﬂnm e A
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on the fara and ensble the soil mpigture deiicit to Le lept with-
ia acospteble limits. The aim of She studies and guggestions in
this erea is to vep an spproximte balance between the water
which ig used by the evop and that which it receives. Ia addition,
there is soms readily available misture in the soil, thw amount
of which depemds on soil type aad plamt rooting depth. Long-term
needs are usaful mainly im connsetion with plenning amd should be
ocapable of providing essimates of the quantitiss of wabter required
to irrigate a given rotation of grops over a period of years.

The irTigation requirement ig the amount of water,
exclugive of precipisation, that is meedod 1ar the produstion of
crops. It includes plamt tramgpiration, evaparation, deep per-
oolation and other ecomomigsally umavoidasble wastes.

A large part of the irrigation wate is consumed by
evaparation sad transpiration, the two procesees are usually con-
sidared as one prooess amd called evspotrangpiration or consump-
tive use. Osmsumptive uge iz the best index of irrigatiom require-
nents.

Varioug msthods have beea used to determins the amount
of water congamd by agricultural crops anxd native wvegetatiom.
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2. REVIIN O LIPERATURE

In i lests fow Joame, Stadiss have besa undartaliea at
the Mnlghry of Irrigekion in AgyPS te determine the irrigatiea
requivemnts aither by the statistisasl, sprraximte, or emprical
@plisd wiheds. The iswigation Fequiremmts fer eotbon, wheas,
esma, Wealoan, taisng, alfalfa amd rics wire detenmined ia 1964
ter Uypen—, Hi4dle~, ani Lewen-Egypt.

v-&-mmm-utomume'h-m
of water gongpumd by agrisultwral cvops and natural vegetasion.
The etwros of waber uged Ly plaat &wing the growing spamn,
whother Lrom precipitatise aleme; irvigakion plus rainfull, o
grouni-webew plus precipisatien is a fastor in seleeting %he proper
methed. Nydnelegists and engiaeers have dsweloped aad published
formlas fer estinaking eveperatisn and evgpokvenspivatien (B%).
Garing the tives half of the 20th osavwry. Tis reesnt availshble
literatore en BT is s0 extwasive, few exawple Bobingor and Jemgon
(1961) of e .5, Geslegisal swvey pwblishnd a sempilatien of
e literature Ler the Josrs 1900-1998. A didliagraply cempdled
by Gwishismesn asd Zeriteen (1963) inciaded sem of the mre
rogenk publisekiony snd reperts.

mwmmuumm
tus cslagurise. e £irss em is the “thesretisal™ ia which
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evapotranapiretion ia catimosd by She ssxistamse of special
tormalas, wvhile the seceads oms is he "Practies) e emperisal,”
mthad,

2.1« Bnlai o

Dwpesation has & Mejer mylt on csasmptive uge. Fruid
ad ngne (1061) wetd weighiag lysimter %o doteruine Bv. frem
nobune FYS-giass. Ab the same time, thay detewuimed ov.peratien
by means of U,8.W,By slase "&" pen, Lloeated in lawrge grassed fleld
and a selationghip Vetuween he W0 Wesats wEe stwiisd. Thay
found that a Nelabisnghip wes almet a stwaight-1im. T mthers
Sound the yaile of B, 90 ovperaiion mn sheus 4.3, Wb 1% st be
0.7 %0 0.8 for Axyw o high dwy newsh windg, Tiey explaiwd that
the smpe of the diffewence in the Fatie is the aMitiensl sensidle
Wmat Wwanaterred tlewugh the wally of ¥he D on the ghreng dry
aenrth wind dayw ascolpenied by seis trengpirstion essntrel by e
plants,. This euld de mpperted by Eown(1957) whe inddcated shat
vhen seil-umigtare tenaien wes 15 cvmmphewes peruinent Eiléing
potat (PP, e BS af cobteon wag Meve. Feild (AIN)s Desmsed
mmm;mmummmmw
m#Muuwmmum-
Stogen aioupiing W W emp gavcih siuge,y In Mp AWy PV
m m mﬁu e m M ﬂm - m :j o,
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the physiolegieal effeot ef orop mawurity. Penmen (1948) foumd
that the ratic of it./kiv. (Bvaparatien) varied with the season

as given below 3

S0aat8 Ahaditys
May to Mgust 0.80
Mareh-igaril, Sepbember-October  0.90
Neporbexr te brewry 0.60
Averace for the Year 0.7%

2.2. ¥eotors Affeoting lvqo.nwum

2.2 .0 Soil and um-nm

Waber csn be stored in soil in limited amounts. The soil
bolding. Cspacity limits the amount that ocould be stored for
future plont uge. The term "field-capacity® is used gometimes o
expross the amount of water that remsins in the soil moisture
resarvoir after the spplisation of water and the axcess has leach-
od away. The waber of field capecity has two ways to be censumed;
she firgt one is by the plmt and the geconl by evaporation from
the goil. The soll modgtwre within the root zome is the primexy
facter affecting the water gupply availsble to the plamt. This
depends on gtered moisture in the soll. So0ll conditions affest
ad limit the plant waber congamption. When thepe conditions are
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not favorable to plunt growth, tbhay inhinit ita root dewelopment.
Salinity of the 90il solution decreases the availability of watar
to plant us it incresses the soil moigture poteatial . Veihmyer (
(1927)3 Vehihmyer und Hemdriksen(1943, 1955) and Veihmyer, Pruitt
and MoMillan (1960) indigaved that soil moigture is not a limiting
fagtar uncil it approaches the wilting percautage, Gardner and
mlig (1963) indicated that s0lil molsture begins to bLe a limiting
factor as plant begun to wilt axd that chereattexr, the rate of
trangpiration is a linsar function ot tne soil moiswure. Some
writers have assumed that transpiration rate ig directly proportion-
ea to the available moisture in the soil.

Thorathwalte and Nather (1955) indicated that actual
evaporation degereases gradually as the soil driss out. They showed
smooth curves based on the asmaption that the rate of Kt was
proportional to the amount or available moisture in the soil. Beser
(1884) as cited by Krsmer (1954) indicated that the eveparation fronm
p0il in contact with free water is 2 to 4 -imes as fast as evapora-
tion from well-drained soils. Baver (1948) agreed with the same
conclusion.

2+2.2. Flant gactorg

The nsphologcal features of thao plant such as type of ()
epidermisg, kind, digtridbutisn, size and openings of stommta, may
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2.3. Duteraination of (Ms.)

2.3.1. Dixect mhods

Yarious mothods have been uged to deterwins Et. for many
agrigultural oerops. The maln faver inveractisg thoe method for
determining Et. 1s the sourfce of consumed water by plants whesher
froa precipitation alome, irrigation plus rain fall or ground watar
plus preeipitation, The principal mthods we! tank and lysimeter
sxperiments, field plot sxperimsnts, soil oisture dspletion
studies, the intdgration method and inflow - outflow method for

lwge areas.

Tank lysineter experimsnts

The early lysimeter sxperiments began in 1933 by Yourg
1933) and Yeanz =nd Blansy (1942). Thoy ;laccd tanis in sarround-
ings of natural . routh cf the gams ;peciaay l.c., in their matural
environmont, so that Et. would prosumsbly to the same as Lo aimily
growth outside the tank. Isrsslaen and iansen (1962) stated that
wqmnmmmmumhnw
mescasful Mglw use Esaswemnts fron water tables at
variows deptha. Double-type soil tamk with an samnlsr mace bebwes
ﬁommmmn.umvhnbm. The 4iffewenced
in dally or weekly woailiags of o glass gage atteched 4o the smmply
tenk dobormine the assunt of Bb.
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nsagured the water used by 1A arops during 10 - years perisd ,(1902-
1911). The ebtained yislds were pletted againgt she wotal waser

used, Jor mearly every evep, yields desressed rapidly wp % a

eertain point, with an inavease of waber and then desreased, Widtose
ocongidenred the amount of waber weed at She peak in the amrve as the
conguiptive wee by sindilear metheds. My othewr Agronomisgts all over
the world deternined o¥. by similer msthods, “

801l water Depletiom

This nethod is usually suitable for areas wisre soil is
fairly unifermed and the depth %o ground water is sush that it will
not influenes soll moigtare flustuation within the root sems. 8oil
moigtame is determined befowre awl afber cash ivrigatiem by wsansg
of sovamal wuys on Cegirable depthi : te cbtain great seewrany.
Jpert frem remden sanpling ecerers, ani wnoerseinty attashed o
oslibrabion cwrves of soll mpigture Fegistance waits when these &re
ugped to follew depleation, the min errewrs sprear te arise fren
Ledlure to smiple the full depth of Teeting aml Lrom the asmmption
that pereulstion ig neglagshle. |

Rosgel (1961) indioated that in spite of pereulatien being
ngligable when water centemt is belos ficld e:paclty, this is nok
true for all soils, The lawer hasisonss af deep seila My still
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