21>

Q>3‘§-

EEEECUOPNEN

WATER REQUIREMENTS FOR COTTOX
IN QALUBIA GOVERNORATE

By
Safwat Ali Mohamed Rizk
B. 8¢. ( Boils Science } Ain 8hams University 1972

THES!IS

Submitted in Partial Fulfilment of the
Requir ‘ments for the Degree

of .

Master of Science /
in

Soil Science

Soils Department
Facalty of Agricultore
Ain Shams University

1979

Central Library - Ain Shams University



- —
JP;JNML SiiEDT

*
Lo —
— PR R P SR

veme : Safwat Alil Lichamed Rizx

TZtler Vlater requirenents for cotion in Qalublia Governorate

Thesis subnitted {or the Degree

This Thesis has bden approved by :
W
-l
) ;mj[
Date / /1879 ree

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



- TETT Y T T e T
i::.,:zc _I.J_J.Ju__l}lm{T

Tre authoxr wisies to express his deepest gratitude
to Prof. Dr. Salah Fl IMn Yousii andé Dr, Honir Abdou
Aziz, Soils Depoertment Feeculty of Agriculture, Adn Shams
University for suggesting the problem, supervision,
cortinuous help and introducing all facilities needed

throughout the whole investigetion and during writting

the manuscript .

Thanks are also to Dr. Samir El Nabawl Ismalel Soils
and Water Research Insebftute, Ministry of Agriculture for
his sincere help in previding all faecilities,

- o o .

Central Library - Ain Shams University



1.
iI.

CONTENTS

IETTRDDIJCTIGIE P4 s st A s e A s s Asr it A M EY ErAdranSS

REWI“F{ 01‘ LITEM”H’T&E [ 3R N B N N BN R B BN R B A B RN B

I1.1.

II.E‘

Ir.3.
II.4¢

The Effect of Irrigation Frequencies
and Drevels on Some Fhysical Properties
Of SOil LN I B R RCEN BN BE R N CRE A R B RN A R R N T B BN o B
The =ffect of irrigation Frequencies
anc Tevels on Some Chemieal Froportios

Gf S’O‘il LI B N Y A B L B B B R B BE NN B O BN N A B B N

S0dil Moisture and Plant Growth ...veees

Water ~ Conzunmptive Use and RHequiremsnts
fﬁr cﬁttﬂn Plant " EE R R T T T Y

III. IMTERMM‘TD I-'IETIEODS AP e v FF AT SN RS APV AT AR

1V,

-
4

1.
2,
3a

Experimental Desigh cisescsctcsarscrngs
Desceription of the Experimental Site ..
Methods of 42817318 .(seecaviracavsacres

PuBSL Ta MID DISCUSSIO}I LR B B T B R BN BN AP A BN B R N RN B O N

Iv,1.

Iv.2.

IV.4.

THE BFFECT OF IRRIGATION WATER LEVELS
ON SoMEPHYSICAL PROPERTIES OF SCIL ...

THE EFFECT COF DIFTERENT LEVELS OF IRRIG-
ATION WATER O SOME CHEMICAL PROPERTIES
GF SGIL L N R RN NN NN ENEREREENNENER.]

EFFECT OF THE VARIQUS LEVELS 0OF IRRIGAT-
IO WATER O THu COTTON PLANT CHARACTER-
ISTIUS.I.'.iI-lIl'...‘l..‘....l"'.“.l.-

THE WATER -~ CONSUMPTIVE USE (oesvernnsy
TEE SEED COTYOT YIELD . retees

SU‘M’MI I I I R R R R N RN N B S R BN NN N RN R R R R ORE SN A B B R R
REFERE:‘TGES L3N B B B R B I RN B B R I B B R R R NN O R B N R BE BN B A B B B
MIG SUI}"E'[A.RY PN A O S B R RN BN B R R R B LS RE R I LY AN R

Central Library - Ain Shams University

32

28

28
3%
35

42

42

43

ST

92

58
104



s e A A

Table o,

ek

1
2

10

11

13

Title Page

e N e T o~

The normal agricultural operations ,... 30
The different treatments of the experi-
et . sttt sesastoarnatssctsorarssossone 3O
The numbers and dates of irrigation ... 33
The rTeal and theoretical requirements

of irrigetion water .c.iivvecsvicerasrers 34
Prygical and chemical properties of the
experimental S0il.eiercssestscssnarasss 36
Dat: of the climatie factors {(Central
meteorological Station) ieeeaceernvsnnas I3
Effect of the different lewvels of irrig-
ation woiter Tor cotton plants on somd

physicel properties of 561lc.csccsceses 4

Effect of the various levels of irrigat-
ien water of cotton plant on SoMt chemical
propertios of 80iliveiiienarenvenssnnas 0
The effect of various levels of irrigsat-
ion weter on the monthly rate of stem
elongation for cotton plant....e..cnvvs 58
Effect of the diffexrent irrigation reg-
imeg on the number of frul¥ing branches

of cotton pPlant.civrvsvsicnnssessnsanss B2
The leaves number of cotton plant as
affected by the different irrigation re-

Tz 1111 S -
The leaves area of cotton plant as infi-
wencg by the different irrigation regimes
R . F R - -
The dry welight of cotton plant (gm) as
affeeted by the various levelsd of irrig~
ation water .....viisveinretsavencanees 0

Central Library - Ain Shams University



L .

Tehle Fao,

e .

P T

Title

Page

15

16

17

18

21

22

Pate of flowering and opening bollsas
affected by the different levels of
imgaticn Water 4 4 & 8 &8 22 b2 FFe 44w ra

Effect of the different levels of irrig-
ation water on the total numbers of
flowers and bolls per plant .....eeeevves

The esead cotton weight per boll as infl-
uenced by the differsnt levels of irrig-
ﬂtiﬂn waltertil----(-.!_iinoc!'tt‘oi‘ut'li

Effect of the different levels of irrig~
ation water on the total sclubls solids
incottﬂl’l 193?95 & & 8 dF A RF e ER P

Seed and lint characteristics as affec»
ted by the different irrigation regimes.

The nmonthly consumptive -~ uge as influe-
need by the different levels of irrigate

iﬂn 1;fat&l“ LI I I N T NI A I B R R B R B R B RE R R R A R

Effect of the different levels of irrig~
ation water on the menthly tonsumptive -
us. GBEffiCient L BE N 20 BN BN B I BN BN BN N Y R BN N N W

Effect of the different levels of irrig-
ation water on the geed cotton yield..,

The real requirements of irrigstion water
and the efficiency of water utilizatien
Of eﬂttﬂn plantclllrl-!ii.instoioao.nul

T4

76

73

9l

53

7

Central Library - Ain Shams University



LIST OF FIGURES

Pig.

. e L e R e -

Title

na

ic

12

13

Rege

The erperiment deSiZf suvieissrecscscnses
Trapezoidal Velr (icuvciorivrsansnnasonvas
Zffect of the different levels of irrigat-
ion water on the siructure faetor of the
F=J'o T U KPR P
Infiltration rate as affected by the vari-
ous levels of irrization water (..c.eesve
Effect of the different levels of irrigat-~
ion water on toe salt novemenit.cicsoeese

Total nitrogen as influenced by the various

levels of irriration wateTr veecsscasvoasw
Available phosphorus as affected by the
different levels of irrigation weter ....
Soluble potassium as affected by the vari-
ous levels of irrdigation water ... .ccovsae
The effeat of wvarious levels of irrigetion
water on the monthly xate of stem elongat-
ion for cotton plant,....ciccennncscsancanas
Effect of the different irrigation regimes
on the number of fruiting branches of
cottan plant....cioivevsorsonvasassesenrs
The leaves nunber of cotton plant asg
affected by the different iyrigation

o < = s - T
The leaves area of cotton plant ag influe-
need by the different irrigation regimes..
The dyy weight of coifon plant as affected
by the various levels of irrigation water,

-

29
29
45
45
48
51
54

54

54

60

63

66

69

Central Library - Ain Shams University



T e m w e e — e — - -

Tiz.%0. Title Page

o R e e e e K o —— A W ek -

14 Gff=et of the differernti levels of irrigat-
ion water.ez the uwher of Tlowers, bolls
and the seed cotion weight per boll ...... 77
15 T.8.5. i cotion nlant leasves ag influenced
by the different levels of irrigation water 82
16 The monthly ccasumptive-use of water as
affected by the different levels of irrig-
ation?fater.'.l.Ilil“iil'.'i‘..ili'l!u'l.i 88

17 Effect of the different levels of irrigat-

ion water on tie seed cotton yield ,,..... 94

Central Library - Ain Shams University



It is well knows that soil waster plant relation-

hip is a basie important subject In agriculture sciences
particularly in arid and semi arid regions. In Egypt,
agriculture has always been depended essgentially on
irrigation water from the river Hile., The increase rate
of population las so far purpassed the increase rate of
cultivated lond, and any expansion is hindered by the
shcortaze in the stosred irrigation water and the natural
diigcharge of the river Mile, Asswan High Dam is very
important for thig prrpoge. Howevey the accomplishmsnt
22 aaximua berefit from ithe large volumes of water,which
are gtorsd by this den requireg reconsideration of the
current irrigation poiicy Of course, this poliecy must
e based on conprehensive Imowledge of the actuzl naeds
of various c¢rops to water, and of the correct distribut-
ionn of these needs throughout the growth season. The
exient of any agriculture development or increase in
ezriculture pyrgduction ig besed on the sufficigncy of the
available water resources and on the measures taken to
rermit wimum econonical return per unit of irrigation
water, This can be reached through the improvement of
irrigation nethods from the engineering side and more
imporitant, by adapting the proper and flexible designs

which allow supplying the plant roots with favourable

ancunts of wabtersdm, Sy ey et SFER%s University



Cotton i1s one of the most importont crops iangypt,
ar:d represents the bockbone of the agriculiure income,
Tag, the curreant work was carried gut to study the
effect of different levels of irrigation water, added ot
different soil moisture tensiong, on the yield and some
properties of cotton plont, ond also $o reveal the hest
irrigotion regime, thet con be adopted in Qalubin Gover-
norate, Also thisg work vng conducted to study the effect
of different irrigotion rezimes on some physical and

chemical properties of =oil,
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The Effect of Irrization Prequencies

and Levels on Some Physicel Propert-

ies of Soil.

Soil Structure

—— e

Sgil strueture is one of the best indicators
for =oil physical properties. Irrigation water had
a cleaxr effect oh structure and other physieal

properties of the soils,

Hodionovaiky flﬁ}ﬁ) noticed that undgr favrour-
able moigture conditions shructural units, and
sgoregates with diameters less then 0,25 mm,. in the
atudied seil Lorizons decreased while those of
diameters more than 0.25 mm, increased, Sunkel(1963)
in his gtudy on the effeet of molsture content on
the amount of aggregates of 2-3 mm in size, found

an inerease of agsregate percentage up to 27% at

A

i

=0% meigture ceite:t compored with thai of air

dried gell. Haslbach {1964) indicated that irrig-
ation inecreased the fine fraction in seil by incre-

asing the irtensity ef weathering,and displaces

ck
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H
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2
ofF

o a campacied agcumulation horizon
at 40-80 om, depth. Irrigetion also hermfully aff-
ecis soil strueiure by increasing the number of aggre-

zetes ©.25mm in sizme and decreesing water gtable
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eggregates especially in the upper horizona,iiijhawan
and Gerg (1974) skowed that s0il structure of eculti-
vated soils especially those under canal irrigation
aas been inproved asg indicated by the physical soil
characteristics, like, nen-capillery, pore gpaces,
water nolding capacity, infiltration rate and porosity.
Gabriels and Boodt (1575) stated that the optimal goil
molsture for aggregates formation in plow layer
samples of heavy loam scil, corresponded to about 80%
of the water field capzeity valus. Also Boiffin(1976)
found under laboraiory conditions that low stable
ggcregates ranidly developed under excess wabter cond-
itions, while hizh stable aggregates only developed
under prolonged dry conditions in the presence of a

gertain minimur anocunt of water,

Bulk Denasity and Porogity

Bull density and porosity are affeoted by some
factors sueh as soll struciure, texture, swelling and

shrinking and moisture content.

Kelley (1551) found that alternate wetting and
drving lead %to incresse the seil poresity. Also Zein
El Abedine gt 2l (1962) in Giza soils, noticed that

the apparent density decreages after irrigation,while
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before irrigetion, it tends fto inerease by the adwvan-
cédment of the season. Also they found at the end of
tTie zemsgon thst the appsarent dengities of the soil
profile are of higoer wvealues iz the treatment that
received irrisation water at the rate of 3733 mjffed.
tlian in those received 3351 mjjfed. Concerning the
pore spaces, they found an inercase in its values
after irrigation than belore irrigation and these
valueg are zrester in the second treatment than in
the first before and after irrigation, Cherbar{l97l)
found in Vakhshsk Velley, USSE that the valuss of
density, porosity, waier permeability and the gpecific
weight of the soils depead on their meisture regime
and the leagth of time for which they have been irrig-
ated. As the length of time for whieh the soi% has
been irrigated inecreases, the density of the zeila
inerszges and their porosity and permeability decrease,
Increages in deungity sre particularly greet in the
plowed layer and the lrorizon beneath it. ©Slesareva
and Byzhov (1972} stated that the sizes of the mechan-~
ical composition and irternal peorosity of the eggreg-
ates alffected the hulk dengity and total porogity of
the so0il. They found also that the bulk density

decreazed during seeds germination and irrigation of

cotion and Yy application of certain polymer.

Central Library - Ain Shams University



3. Infiltration Rate

It is a well known fact that the design of irrig-
ation and drainsge systems depend greatly on soil
permeability asd infiltrstion rate which are influenced
by the physical pnropertisg of the seil.

Salter and Byers {1931) observed that the fisld

-

rercolation rate was governed by the water passagewaya
such as root channels and by the pore space yoluma.
Algo Lutz end Leamer (1939) pointed out ihat moil
structure, swelling and shrinkage affect the hydrsulie
conduetivity more than soil texture does, Willlams
and Doneen (1960) found in alluvial soils, developod
in & Mediterraneanr-type climate conditions, that gram-
inous summer and winter green manures improved water
infiltration comparing with fallow soil. Oreen (1963} ound
a marked decrease in inFiltration rate with increasing
antecedent moigture levels, Antecedent meoisture diff-
erences on a given soil could influence infiltration
rates ag much a8 3illasze, surface sealing or prafile
differences between soils., Gumbs and Warkencin (1972}
gtudied the effect of bulk deneity and initisl moligture
content on infiltration in clay seoil sample . They
engured that infiltration décreased with increasing
pulk density, and it is larger at higher initial mois-

ture content. Sarochkin (1973} emphagized that the
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