L—2)
tOlsiad) Jand A Alggl) asia o Liaf aBgal) Ul

558 Jlad Asblaa b 0 ales

Al HLIY) o Lo oWl (alal) saga 1 5o L) Ayl oda adde bl Lo ol
jgacgsxj@dgdﬁwe@gt@g;gijdss:uu,nmOl,‘qjju:g;
el iy e Lo o gl sy

DECLARATION
The work provided in this thesis, unless otherwise referenced, is the
researcher's own work, and has not been submitted elsewhere for any

other degree or qualification

Student's name: Ciglasll (568 gald  :3/callal) A
Signature: @l il
Date: 2015 sl 24 15,0l



asnl Canll ) Ay

536 — Leadluy) daalal)
Ldel) csladyal) 3ales

<Y 4 <

bt 556 Jlad Ablaa b 4

Soil Salinization in the Northern Gaza Governorate_ Palestine

s
&)@S\kaﬁf}bé:u
oSSl Gl iyl
ol M&M

B¢ —LdluY) Axalall 3 Jailalls dpegdal) Lihaal) S

@%\;m@%mbwu\w}&iww@(@\w\ |0 a3

22015 - a 1437



dje — dnllw ]l enlall

The Islamic University - Gaza

1150 dafe il adad] crbuisadly (ceadadi canadl et off il Sy
REF 2a: osnss 35[¢ a2

Date....... #2015/04/07 s, a3

in by 40950l (ods @S] il
pSall ial JS85 o 550 Ldlu] daalally Lledl ciluhally calall sl o 488100 Lo 5Ly
cLdlial) aud /¥ 808 8 srealdl dspn ol cipdadt] olabu (g 58 @38 feaalll dag bl e
tleesngag
56 Jlad Azblaa b 4yl pelas
ALl 22015/04/07 Gilsdll 21436 LAY (saben 17 VDN ogll cosi i Ailell a8l anyg

toe A1gSally dag kY o aSall dind Candial (el iy Teds sasls)

Loty g e (ag3k olarde paad . af Ao Cupi) laes daas gyua Lo

............. oy Tia thsu, &) QS waaf Lo f
........... P k\bf Lyl Ll il i

0 Aialll Cuca gl Aglaall aayg

Adhgy ad dasd (B ddle Ay oy die U ag3le AN P cuage A A ) o d daiad 3 ddall)

cee Bdgil) g by

L) cbaafpally aball iatl ) uils e luaa

N, LA -

A
Jaladl e ajgd Lo

PO. Box 108, Rimal, Gaza, Palestine fax: +970 (8) 286 0800 yusls  Tel: +970 (8) 286 0700  iste oudasuls 552 Loyl 108 .o

public@iugaza.edu.ps  www.iugaza.edu.ps



IS IW

f el JLE
z 7~ 7 y < s 05 -
bakry Byzosealy ool s 2 Ml 2 lyoed V)

~ ~

4 s A -

(\_/p.w.;j.\ - el )\ e o |
) ;/ . g'."’J'g P w)\_)&
" \_/f e ~

456 :GileYs

——
L
| —



$ /,c_bﬂ /

Al 358 0 e dmas e sl a )

aderpade il o st
Al y ol ab 2 2y 3Ll lary -

A et 5 0 sl Y]

S e bl el cpapSll Gsally )
Clal¥l Jsa)
ofullal) sl al
Cdje e Sy A Sl Jlle )
leys Sl )
poalsiall Jasdl 138 saal lepen 6V

algy o s ) el

——
[
| —



Sl S

" /a/ ."//.{ //o{/ /{ /// e 4 .// : }:u
(32)3ﬁ\lw\w\w\&)ﬁl Cake L‘Yﬁ U&Yy’)ﬁ(ﬁ-ﬁw \}3(9
wOledly $5ally caillabn lasy agmy JIE a LS b Sl s &

o] oy AT oy oy ade ) Lo das G s

3 b oy (I K Y sl K ) HMJW‘\U‘@VGJ‘ o) Ylemaly
doig OF Loy 5o il (I amgil 93 oelniy Lol JaY g0 Ulpsly calal Lot
1) assly sl Olda daoes (& 23S Sl ¢ Lol olnsy (53l 7
o e eVl 3 eSall sdgr Jdy o Al )l sl e il i) £ Ol
ool J OGS gypall ol s Al ) ) o iy il o 0SSl

gorgey 1L

P o el 2y Sl B g Sty Ol allg sty
b lobdy Gy zln Jsds oghiats o S 3ges [ 15801 Sleu Yl
LBl Ol 3 23 o L)Yy ol

el ol 13 ¢ pgald iy Sl DL el p
SLaVly madl 4 by o ol o (Baeld Aoy 8yl oo
Bl Ol (3 U5 o il £ 0056
L85y Al ) al2Y iy Use L O oL Cbly iy Sall ol Sadly sy
LR e EERN| (St Sl 4o Cs\ e
LS5 Bt LY Ty Use 15157 L (bl iy SCadl allse SCally puisly
A Gl aomg sl e




1 gadlall

ol Lo de 60 s Cus e plad Jlad (A D5l mla duhall calyls

dap ) Alesl Al pailad zlanuy @bl ddas s CaC 1 U9 sl die
sl Sl Juagll apulil asgall  agiiall sl diasesl
ArcGis10.1 maliy alaiu) & Al L5l s Al (1A L0 -3

e S 305 gy ligal) Gailiad] SIS (sl

T A caly Sua @it gl Jlad A wlall Galiail ssay Uil @

35ay Al mlaiy bl Al g Gn bl ADle 35a5 ¢ %2.7 lall diayuial

culS A iy (%39.3) sty Lol zanill saluad) Gum Ll s e gl dan
Aasld) Aassie gl slse ol edgae Gl Al Jaag (%3) dansty il Ll g

gt sle s Al 58 o L) dsmg il Alaa) Qs (g

@l o Jaas ol slias Al Gailad Jsn iy 5ac 6 oLl Al Caaf
s Weliys dupll o ddailaall dagp dlee clsha 30 Jal e e )pdlly uaiddll

Ailasly Al il e




Abstract:

The study addresses soil salinization in Northern Gaza Strip. 60
samples are collected each sample per 2km2. The samples were analyzed
to extract the chemical properties of the soil (pH, Calcium, Magnesium,
Sodium, Potassium, electric conductivity, Chloride, total dissolved salts)
and the physical properties of soil texture .

ArcGisl10.1 spatial analysis program was used to analyze the
characteristics of the samples and drawing the concentrations of each
element. The results shows a decrease of soil salinity in the northern
Gaza Strip, where the percentage of soil exposed to the salinity reached
2.7% and there is a correlation between the clay soil texture and soil
salinization. In addition to that, there are seven types of soil texture and
the fabric of sandstone dominated by (39.3%), and the lowest percentage
was for the silt loamy texture (3%). There is a base tendency of the soil
and the irrigation water is brackish. The statistical analysis of the data
shows correlation between soil type and the degree of salinity .

The study recommended establishing database of the
characteristics of the soil and irrigation water. Making it available to the
specialists and experts in order to implement quick processual steps to
preserve the soil and its survival and protect it from the physical and

chemical changes .
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Ll alie gasd alily @ (2)@ala

(iUl dae)) 4l Slie pasd Gl 3(a 2:1) 2

Cat2-

K/ mg+2- Na- Cl- a8,
ppm | SAR meqL meqg/L | meq/L T.D.S Ec pH Y X Ll
3.38 1.06 5.19 1.71 2.22 1657.6 2.59 8.2 |104724.9 | 103764.8 1
493 | 0.357 4.08 0.508 0.57 608 0.95 8.4 |104703.1 | 103734.1 2
0.616 0.09 4.22 811.52 1.26 8.2 |105047.7 | 104498.8 3
1.86 1.22 6.85 896 14 7.9 | 106375.7 | 105481.2 4
0.105 0.3 1.03 820.48 1.282 7.1 |106886.1 | 104390.1 5
0.786 0.08 0.67 441.6 0.69 7.8 | 107865.8 | 104703.4 6
2.53 1.04 1.8 1244.8 1.945 | 7.75 | 105903.6 | 103596.2 7
0.606 1.26 2.57 1958.4 3.06 8.1 | 105448.6 | 104275.4 8
1.54 0.97 0.97 1004.8 1.57 7.9 |104423.4 | 102277.9 9
0.28 0.76 1.13 980.4 1.532 8.1 | 104415.2 | 102270.5 10
0.77 3.75 0.15 1.35 896 14 8 104313.2 | 101564.2 11
1.04 3.07 0.25 1.24 1472 2.3 8.4 |104297.9 | 101560.3 12

26.125 1.25 1.95 640 1 7.7 |104007.7 | 100724.5 13
11.03 2.94 5.73 4.98 3.59 896 1.4 8.8 | 103609.9 | 100272.1 14
1.92 1.76 1.75 2854.4 4.46 8.3 103661 | 101725.3 15

1.4 0.47 0.99 819.2 1.28 8 103652.8 | 102866.7 16

0.9 1.69 1.44 1248 1.95 8.1 |102871.7 | 102654.5 17

1.1 1.88 1.8 1400 1.5 8 102501.6 | 103008.9 18
47.5 22.5 7.14 210.5 0.329 8.3 | 102006.4 | 103801.2 19
1.45 2.28 2.1 1091.8 1.706 8.1 | 102908.3 | 103693.9 20
2.24 0.66 0.406 563.2 0.88 7.98 | 102057.8 | 104754.2 21
2.64 0.89 0.81 684.8 1.45 7.99 | 103819.5 | 103993 22

2.3 0.397 0.22 506.8 0.792 | 7.81 | 103919.7 | 104445.5 23
88.57 3.9 28.42 14.71 24.3 18000 23.5 7.6 | 103275.7 | 105266.5 24
18.39 2.12 2.46 2.34 3.5 1035.5 1.618 | 8.12 | 103251 | 105231.4 25
13.6 24 1.6 1766.4 2.76 8.3 |102920.7 | 106012.7 26

4 0.98 1.59 490.16 1.469 8 103868 | 105705.5 27
411 1.24 3.04 1900 2.97 7.93 | 104755.5 | 105702.1 28
411 0.26 0.24 1100 1.27 7 103849.3 | 106855.9 29

4.1 0.55 0.89 900 2 7.3 | 104623.7 | 106922.9 30
245 | 0.728 5.52 1.21 1.56 1209.6 1.89 7.9 |105973.2 | 106372.6 31
7.47 2.12 7.06 3.97 7.5 4198.4 5.248 7.7 | 105909.9 | 106333.1 32
4.696 1.04 4.7 761.6 1.19 8.1 | 106806.4 | 103428.5 33
0.55 0.239 3.03 928 1.45 8.23 | 104778.7 | 100717.2 34

1 0.239 3 900 1.8 8.2 | 105763.3 | 100474.4 35
2.88 0.8 5.48 608 0.95 8.01 | 105544.4 | 99438.72 36
411 2.14 3.67 1747.2 2.73 7.96 | 106619.4 | 98781.51 37

=y




Ca+2-

K/ mg+2- Na- Cl- 0
ppm SAR meqgL meq/L meq/L T.D.S Ec pH Y X Adad)
2.09 1.74 2.73 1354.2 | 2.116 | 7.76 | 106626 | 99435.34 38
0.63 0.15 0.08 262.4 0.41 | 8.18 | 107005.1 | 99760.37 39
1.73 1.01 2.14 1241.6 1.94 | 7.75 | 107833.3 | 99837.15 40
0.27 0.2 0.22 256 0.4 7.85 | 107401.1 | 99103.95 41
62.26 | 0.975 8.44 2 2.8 2208 3.45 | 8.26 | 107627.6 | 103691.6 42
1.8 ]0.5129 2.37 0.79 0.155 363.5 0.568 | 8.5 107670 | 103645.1 43
2.45 0.28 0.83 876.8 1.37 | 8.36 | 107637.3 | 102704.7 44
8.25 0.81 1.23 1292.8 2.02 | 7.69 | 108807.9 | 103510.1 45
1.13 0.47 6.15 0.831 0.62 1230.08 | 1.922 | 7.8 | 106789.3 | 102399.9 46
2.23 | 0.672 3.94 0.941 0.46 651.5 1.02 | 8.01 | 106810.3 | 102289.8 47
7.81 0.38 5.82 0.667 0.67 1144.3 | 1.788 | 8.06 | 107924.8 | 101635.9 48
10.99 | 0.77 6.61 1.4 1.66 1644.8 2.57 7.9 |107875.2 | 101721.9 49
2.72 | 0.537 4.21 0.779 1.05 880.6 1.376 | 7.94 | 108786.7 | 102661.1 50
1.64 0.08 3.78 0.11 0.58 691.2 1.08 | 80.1 | 108826.4 | 102565.2 51
2.56 0.53 0.81 896 1.4 7.34 | 107838.2 | 100881.7 52
0.8 0.35 0.023 249.6 0.39 | 8.05 | 109660.5 | 100994.3 53
2.92 1.58 2.77 1536 2.4 7.41 | 108687.5 | 100789.2 54
2.56 0.53 0.81 896 1.4 7.34 | 108516.6 | 100167.4 55
1.13 0.075 0.44 224 0.35 7.5 |106784.6 | 100803.4 56
2.23 0.299 0.19 229.52 | 0.468 | 7.8 106464 | 101378.6 57
2.03 0.287 0.19 422.4 0.66 7.7 |105605.8 | 101857.3 58
1.75 0.61 0.57 676.4 1.057 | 7.8 | 107533.9 | 105503.3 59
3.08 0.78 2.76 0.92 2.72 544 0.85 | 8.18 | 103620.9 | 100289.2 60

(85 )




P el

Ll gl

Arala Alas gl ddcall Jlad il Slasall Canaill (2002) 2 chiia 5l -1
734 (Amadall o shell) S - Ll

www.iragi-datepalma.ps: caldl aleay! .(2011)hauldl e cam bl -2

illy Ao Lhall (o<l ecnliil) sla 3 oLl L(1984)ahalll ae (b caaaf -3
o Y Al ¢ Jaagall ¢ Jagall

e 3R pall Sl (1 ¢l V) aladidg 45l

:\MM\ cJ:ﬁHALA :\JL.»J ‘:\:\;}S}s‘)yﬁ; Mbd 'é)c &Uaﬂ dal.u (2011)‘)..313 :\_\A ch.\]\ -5
s LY
i oS Al a3 gl b Adgall oLl jalias Ciljiind L(2002)a ST (3N -6

. _paa cyﬁlﬁj\ ‘umﬁlu:“‘— :\M\A c'é)j.uu.o

Uae (e Delae gl Ll ilaal) Jatl (2000) sla e s ecgyseal -7

113" ssiad) las¥) (plandi GBS (2013) Sikandil) s Lasd (5350 leall -8

el cadl g p8a il Ay (2010) 4 ¢l daud ¢ S8 dena anal) -9
3 2a cellginall Llaay sud) Eigad Al Alaad) cddlaall Copll Ay slall liiall
LGBl

86

——
| —



il Adlaall 8 Al A1) aidiad Al a5 .(2010)adiee Jsle casaall -10
cpan 8 g dgyadl ddlrall dlal)

oaibadll pan A e hll daaii) g 5k L (2009)abas (oS5 gysall-11
cabad) (Gl daala ey ALK cduale 30 (A all Al yal)

Al el me e de )3l dhall 550 L(1988)caus dine dala ¢ ailall -12
Laala el K itiale Al celiiall 3,3 Jeala gaig A5l culacall anys

RR\KP

552 cAaliaivsal) V) Aalil 4 asedl) 50 .(1997)oledl 2 aaal g5l -13
e )3 Al A yal) dadaidls b S5 cdaslally 3kl gl ey 3]

Phaiaals 5ol 53 cdgalal) Cll & aldl 315l ((1997) Ham aeal (gansll -14
ae )3l dpaill A pal) Aalaially by 3Sye cAanslally sl il

LGhal) bpadl) dasls 2k Ayl ddhaa .(1985) e e cilil <15
c pas casall Axala ¢l ZOa) L (2009) 2ene caen] palill ae ¢ 5850 -16

aa Ol A8EN AL s 2L gl Wihaal L(1987) A 2l (g yhall -17
.‘LIJ}:.“J\

¢ Lpuighl aglall (3ied daala Alas Al & o)) Clilee il L(2009) 8 ¢ 2 -18
12 ¢25 .

Adadlae il galy 3 el alaidY) 3 il <Ll 5ald L (1980) 3550 ¢ lass -19

c3ed daala ¢ ol

gt il LelSliny lpailiad s Lee sl 43591 ale | (2009)gill JWS ¢ -20
(Ol g ¢ JA5Y) daglall

87

——
| —



Al Shaaal) Aa o) peiill _al8Y) Jayadil) .(2012)all chelid 5 0 ae calen -21
ol 336 iin Al 36 p LS 3

Aoals duill SalSedl (Latll i pmlas +(2010) mldl) vie Jlan cls -22
. s c&.vdlﬂu‘)”

grina b cillly il Qa5 (2003) ) 325 25 clibands o5 <o 23
(19S4) A8l BLL) 3 Gl Gaadl sl S,

LGhadl Ba ¢ B 63 Arala Alaa ccapall Ty capadll o Sl b xlally 5kl

asle LI sl ale aud Gyl agle (aul (2010) 0l atbaall 2 (Dl -25
Adsead) (gr Clldl daala (2 Y)

Al )3 3 i) Jaledl 536 L (2008) e ¢ sl el caxia dgana <352 -26
) drala e )3 A cgale )l Cayy b Lgalai

sl Sl dgalal) (53l s Al ki (2008) Jumb 2 o5 coled 27
.Q..\j}“ GQL«:

Py )12 5523 A slally 30l ozl Y1 A gyl 55100 (1997) e o) (xlla -28
ge )3l dpaill A el Aadaially ol 38 cAaslally 3l il

el dgaal) ¢ pieale Ay il el gl BV .(2010)25en0 2y xlla 29
a3 (Ulall luall al8Y)y (gpemal) Jaadsl

bl (il Ziually Cplands Lmglgen (1999) dilim ¢ aliislly Loldll v cale -30
conall) ¢ Cppialanddl) Gaansls Hugl) Ae gana ¢ Y]

Dy Aoy Al (J5Y) alaa) didhrall cluhal) daalal) clulall oSG Al

88

——
| —



bl ol Sl ) el A6 L (1990)cabale dens ¢ Sl 2 -32
Al )Y Al slalial

glad Jalasie saly (e N e3all Gae 4455.(2012) g DU carlal) 2 -33
FETIZVAL cw}(’\ daalal) ¢ jriwale Ala) 3e

sliie )l caa g€yl Ay iyl Adlaall Gl L(1997) 0l (1) cdseaiall ae -34
e ¢S (Casladll

Bl Lyl el any Jilats (V) Caat (1987)mlla ol casie -35
s (oS dxala 3y gdiia c0)ygi€a Al ¢ @hall g Huill g hmal

bsdie e ¢ yfiwale Al caal Cuy dlailas 3 aaidl) (1999)0)le ¢lle -36
Cshanals dgila gl - aill daals

cg}%m\ c:\_t.j)ﬂ\ 4..4@.\3\ J\J ck_th.ﬂb CL\A\ :\_ﬁabu (1982).3.1.&.;1\ e k_h.u:ﬁ cA..JlA -37

s
ol Alaally Aldlly dunldysall lacall e e )3l i L (2012) a5 (ol -38
- Al daals ¢ A3 A0S ¢ Hpdie e ¢ del)il) A 8 3yl dilis

(2012)3):\5 J.JL{: ‘U“":é GAL...AA c‘éir_ @L.A.AA ‘?‘J)S JLA.A.A ‘(Jals B9y ¢ ybua -39
Al agle and ¢ el ddaiall Joane sai 3 agageall 3)6lS e dilise 305 ik
Ghall il daala el SIS bl 3lsalls

Ay 3ye tUaB Jalage sals (e G‘af}[\ ¢yl .(1999)'5)533 e.\.k:d“ aall e ¢ g -40
u\.ﬁj.uj\ c[p.ﬂ.t.dw Ly | dzals saLU:\SJ dl.u) cb;)]}s‘)y}:\;j\ L“é

e Ay ecilaall i ¢l V) dilad 35k (2013) s sale cars <41

slia e ¢ uienild Aadladl el ye huladdl) (2010)kukaatl) 5))ys -42

89

——
| —



(I e3all e cillailas odd¥) laladall (1998) sl slailly Jadasill 5)f55 -43

O-

D Agial) aalyall

Black, C. d.(1968) Soil —plant relationships, johnWiley and Sons.
Ine, new York, USA.

FAO UNESCO(1973) Irrigation Drainage Aninteretionl source
,Book London, Hutchin son, aelco. England.

FAO(1985)Water quality for Agriculture. Lrrigation and
Drainage paper(29.Rev,1) Rome, Italy.17p

P.Hagelton & B.Murphy(2007). Interpreting Soil Test Results.
CASIRU Pb. Australia.

Provien T.&J.L.Pitt (2012): Managing soil salinity , taxes A&M
agrilife extension service. USA.

Rhoades, J.D, Chanduvi F, Lesch,s(1999) soil salinity assessment,
FAOQ irrigation and drainage paper, 57.

USDA Salinity lab (1954) Diagnosis and improvement of saline
and Alkali soils Agriculture and Drainge lab. Tech. Report .U.S.A.
U.S., Salinity labrotory staff ( 1969) diagnosis and imporeoment
of saline altlisois, US,D. A. Agricultural hand book, No. (60)
uashington, goverinment printing office, Auy.

Wallach,R.(2004): Physical Characteristics of Soilless Media.

10-Zhu JK., (2001) Plant salt tolerance, Trends Plant Sci. 2001

Feb:6(2):66-71.

——
| —

90



