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The different mechanisms which Plant Growth-Promoting Rhizobacteria 
(PGPR) exerts their positive effects on plant growth. 

.bljjL^alill CLlbj S îxiS bjj j j j l l (jJjSli Jjill ^-a) Cjljlxa. -4 

QA ĝial̂ jV (Jj^Jl (jj^jjliiH r'n/n ^ (Clb l̂iill) AjjJ^il SOajoiVl -5 

Diazotrophs , Condition for biological nitrogen fixation , Habitat, Energy 
source, and Mechanism of promotion crop production 
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^ I j V l f j k ^ 
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. l ^ i cJl^ Starch Hydrolysis -1 

j j L U i j k j C e l l u l o s e - v 

. Jalii J 
i-u^ t> Free living Diazotrophs V ^ J i cjhjjiwii . 1 

Diazotrophs , Condition for biological nitrogen fixation , Habitat, Energy source, and 
. Mechanism of promotion crop production 

^ji J,!^,. (i-WaVI (Jjisu ^ (Jj-^ J-°) SiJ'̂ -"^ S-WaVl (>> Ô jj) (>> 100 ^ ^ - 2 
ClUjiaall (jlj . Mineralization j immobilization ob^kili sJo^i^j <Qkj ^ ^ 

.JsU^ (j£ J cllall JSJl (j^J^11 l> %35 ^J^ 

jLtiJUlll ĴOlj 

Characteristic 

jLtiJUlll ĴOlj pH 

( H 2 0 ) 

Total N 

(%) 
Total C 

(%) 

C/N 
p (g/kg) K (mg/kg) 

Poultry Manure 7 .2 1.5 40 26, 
6 

1.1 2 6 2 8 

Farm yard Manure 7 .93 4.5 35.0 7.7 3.1 1456 

cj^cliili Ajaxil Aili Metabolism of Pesticide ^WjjM1 aJ^i^ c j I ^ i J k j ok. . 1 

J l j i UlaJ IfcjJlJ) j i ClI-llAall t-î J lCjl.lmJl J SjĴ C- ClIJjiJ J l <_J.ijJ J3 j l l 
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(Microhabitats in So i l ) J ^ j j ^ 1 ^ - 2 
(jjiJjlb CjUliVI LjJa'l £-4 
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Qbfrlu, :c>J]| (J J) j ^ I j V I &JQJI r > >! J J ^ , :SjUI ^bvi ^ 

ais^tl r . n . t y -. j 

(AajJ 1 o) :UaiJ! OljUJI ^ UaaJI A ^ ^ ^uV! jUdl "X" ji "V" fc- r.UilUl^JI 

.SJjxj CiliLuiJ cjLu-jVlj A£jaJI S l i j AjJclill ĵ aJl Jjau-> 
.CiISA- J j J I fr. ^ ûaUxjl <> f j ^ U J I j jjĵ JI jjjju-Y 

.<|jaJI ubliil ja Endogenetic jja-uali ^LoaII aLuD jAuia-r 
.(>aixl*jl Liuill (JjJa Ciau Aj^Ujll jjau-aJI 

j j j SjlJlul Jc- UJs i j JLL1I t^ljfr <> C LJ| -0 
. Oljtfll AalUl CilijaJ! ^ L ^ a JJ Jo^ 4JM jjiuail-n 

.AibJI k j l j a ^ l dliSj SAa*iaJI AjJaSJI j k i d j j ^ a J ĵL-jSJI Jlaull jjfc j|jjj-V 
.bjjjl jLL* Jmj J tij^JI ja^JI J ^ U & AJjila j ^ IjjJ j - A 

. JaUI J-lft ^ J ^ l AjjAuJI I^JU4JIS J c i ij i idl cjUuaJI j J 
• uijVl J i h Sjbj ^UJI LLiall Oau JjauJI iJ < t a l JLtfaJ jbjj- \ . 

Y 0 , llkmll 
.AjjlS^I jja-^l J ^UjH jluCLil- ^ 

•Zenomorphic *LuL> jjJ jSJI Joaj- Y 
•V^jVI J IjLIluI Cibsjs\ au-isvij LjLSjimii-r 

.iiSjaJI jja^aJI J JĴ JAJI AojlSjJI J jJSJi-i 
.SjUaJI Jlj^b ^jLf^l ^ JJIULJI J e J SjLj-uali iuJxJI CjUjUI JJJJ AJ^ur-0 

.CuJIjaJ CUAj Jl »jjjS cjUaS n 
. jlflVl Ljlbuia ^ UJjaJL CiUuaJI 4_ajju SjLj-V 

.Ajj>uiJI jja-uall J JaLuil cijjJ^-A 
• J j J l fbJU jjiuaJI jjiS JoAi-^ 

.^Jja^l jji^afl ^IJ) J JUJI JjpuJI d j ^ . 

^ ) ' :ijJl3ll S l j jVl d j j ^ l JlkaJl 
•Aerolites cAjJjjjVIj Siderites oUjjjAuJI- > 

.Nife tiiUUIj Sima Ji\ ublt-Y 
•Lopoliths bodies AjjlcJI JisJIj Laccoliths bodies <jssii—f 

.MJllj . ^bJll-t 
•Endocontact gjill <> > V l j Exocontact g JJI <>. JjaiS 

.Nigli J b j j jj^Li Uiuo. AJjVI o jl̂ -uall 4JjUI cAljjaJ- \ 
.AjjUil j^uall jjLJ J C » j a d l - T 

.jji.ua!) Cuii t_il_Lui|-f 
.AjjLuUI uuiljjll j i - £ 

.Jjaafl j i - o 

yJljft J i ^ .j.t t Jj| JiLill ^ j j j .j.ti Olj^ J4>!l Jjc J^c , ^jj^iJLi .aLUoill ^o 
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jlipU : j,jl\ -^Sj iilbJl a ^ t y ^ 

(^•pl O) JjVl Jlj H 

Ja-̂ iJ VMj AAjl&l oljyJl Ju JjO*. J Jy -t 

c5j>Jl f0iJl J,^J- J > (^a^ir ^ Ĵ KJ 

Gouy and Chapman \ ju — ^ 

0)̂ 11)1 Jlj—it 

ĵ jJl â Li -̂LS <j> cSĴ -tT y i ; j y ^ i r K;- t 

.dlJi Jp s^jll J.I^Jlj JiLJJ v^l ^UjyJl oL' ^ pK- - v 

s ^ J i o W L ^ ^yj i o U i J^ i ^ degree of dispersion ^ ^ -f 

a^u-i Eineclitein Hatchesk ^ ^ j f l ^ j j s^i ^ j ^ ^ ^ 

libyU ^bT ijjljjl 
>U«I 5^1 ^ L.J V c jfl^JJ ^ >1 - c 

Renold 
^ Jij^Ji 

. V^J1 o W l dlJi L. ^ ^ j j i jxti Ostwald Crii _ f 

^ JUI ^ J l dUi NaOH o J J i f ikdJ 77 ^Ji j f e 

c J ^ V I - ,111 ^ Uli ^ - o U l JSCi : ^ ^ ^ - c 

_ -^yi dJbUI U ^ y dUi Ju 

Jydlj jjyJl OLujJI ^ 



Jos,>11 dill ^yiii-l 

^liill ^ - J Ji^aall AjjLO tllUDlc. j lsJ^a\ jt Ajtnla JL^usI jioll AJL/JLX 

Y . U - Y . 1 . AiiO A3 jill j j l l 
jtic-t uj : j^ j l l 4jc.IjJI Ajoi^JI ^^jjaljVI f^ii 

A-pVl AiluoS/l Jc- *. J 

( V ^ JjVI J > J t 

.4-Jjjll ^ Lag-o jjill (JilLuiS c-Lall jj^aljik J-a AjiJjI J 0 — ' 

A Wq'l\l Ajc- Ujlj c-Lall J a <JaaLx-»ll ^ JJ J c . JJ JyaC. - L_J 

(jlSa Ajc- jli.a j j >Vi 'vi j Aifr pUI CllljlaS (Jj j j £-a jVi > »l jLjjjJI j 

• a 0' • 1 j J j lS J*-^1 jV1 U1 . Vj/mC = - 2 0 c m J - ^ 1 

B C t _ o 
J j jSJa Y Jxs JJ^Vl CjIaUlxI! t _ n 11) Jil ^ j!iUl j £ ja!I J Jail J a j >..;-) hi a. I -
(jljj^ll j£j-a Jc. -ijall 4-Jjfil J Jia-all r̂ l-ii n j l £ lj| ĵoj O ̂ LolaI 

Ref E : ^ JjLJI 4a. j j l Jal*-aJ 4iAill ^ 4il ^ Y • « j l jj-lll 4c. jjoi clijl£j -̂uj £ o 
^ (JjLuJI J j l JJ *. • ) 

i> 

B 
12 12 
cm cm 

24 
cm 

^ o) ^liill JIjjJI 

. J o J l (j«a9\_lLo JLo JacLja JJA-j J (jaAll ^ (J - l l j j - lJI (Jj - ^ J l (J-olst-o 4aj j L — I 
,4j| j j ^ a j jjc. j jl^A (JS ^ » J-® <SlllL>all ^liiioilj jaII jj^oll ^̂ 1̂ -Loll (J-oC. (jC- _ L_1 

fijja 1^-iiJ S^IJll i^-Lij 10 cm J 3 ^ J ^ 'J1"- J AjJa^l jj^iil LaLa. Ajiail j i g ^ _ ^ 

vw P-L̂ H Jj^l l (J-aL^laVI (jlS Ijl Aj J a j 4_baij ̂  JJ*a!I i-OjuiaI t ] 5000 J 1 0000 j 
^ ". Y JUuj 

^ O) dllUll (JljjqJI 
5 IJl^aJJ J L J I j 

Steady state i.>"'^1 . ]o cm ^c-liijl. (>a tlulii j laj {JS, Ijli 50 cm l ^ ^ j cm/hr 
.(jjjiJall Jaj Jj^alall ^io Pc JaiuJall ^ iillj&j water fluX (Jw) 

jJaC.̂ 1 j i j l (jjj 4iXtll lilljlSj IJA Lnxa AjuAA JJLII AALO1£J1I ojj.^ill r̂Tn.ul - L_J 
j'ljK ^^yL^lj AjLo J LaAÂ .1 JJjJajV ^ > >i jVI (.Loll ( J ^ j C_J j . n oil Fimax 

J ^ - 3 f ^ ^ J ^ ^ mass balance j l clinic. 13) h , 0 i > ^ aIVaj s'Richard - E 

* dO/dt + 5Jw/5x = 0 u ^ (R = 0) ^ ^liil dl^luol j j L ^ o ^ V U^jc. J l 

j j ^ o) ^I j l l J l y J I 
tA > si \\ j 4Jaj Jji 1 ij-iya (JjIjjo J l 4ja3Lui A in-s l̂ J q^jxHa Ĵ ^ ^ ' O ^ J jjl^ r̂Vn> i'l — I 

AjL^ 4_iijS JJJj J l Jaxull j ; Va"̂  A-aAijjuuill •4_iLut_till j jiall J t jL-.aii.lj f-.K") - i_J 
Jauujjlo jJaS CllLaj 0 ' ^ Jaxujlxi jla3 (J^ij %Y O J-a J j)*\''n Ajjjl ^^-ljjajll JaxJl 'Li.L-uja ^ _ )>.i-vl -rr 

^ • AjllfL IAajm CujjlLjj^Ijj* J l J l j A° ^ • * AjILLL dLuuo cluiiljlS %V • lilliSj ^ Y 

_ JJSJIILJ dil j'ulll 



; J J S N J I > J 1 

AAJJJ A c . J J ^ I AIFC (^JJ JXSIJJJ T A J I J U L AJU IBJ 4*JLJ]| ^ U M H J J J ^ J I A & J J A J I J C I J J LML I^A A U CILC. 

aJA SjliiuiV! AJljS J jjLuuli jaV jjA> dlftJ ^ .Aoj)jj*j AjjU UjliLLa Ja 500 âUiiSi I 
. : JVl* (jAj CiliLLJI 0iA <> SjliluV! f l j i luu^J ^ £ULa.VI Aj^j J 

.Ax-jjaJ! (JJijjj AjlxLsJI Ig l̂'ui ^jljj 25 Â Lum Jc- Cilili-all oAA jiij 
.lSJ' L̂ojjiS ;lr- (J (jj-^j U^J-^1 S jjjLia '"'Iila all oAA Ail. >i\ -2 

. Compost J' cŝ t-î a i_gj' ̂ 11"- i-flui <J-aC. J ClliLkxll oiA (ya ojlaluî l -3 
.Biogaz J^-jjJi lWJ cjUK .oil siA ^ s i VnnVi -4 

.Jjj l i i l j jJi ^Hjl J CiliLx-ali oib ĵ o siiiuiVi - 5 
- : UJĴ  ASjLuJ! f l j l 4 . nn-̂ u f jaSJIj J jH i Aucl j J | ol il-y nil UaJ j lS j j j j J J ^ ^-"l J J * Lf* -

?ljL-l J ? j S l J J jVl csijil lî w j 
J -Ijljj jSLi/dl jjA . (.lLa. tluajxaS l̂ajl ) AjLae. J e jjjj j l l J l̂ jxil - Cjuoi jiafUl jIaui j i l « . u 

.CuujAxlSjl 
(j.!<l.!'u Xale 30 CliUa-Lil̂ ] AuJ jLa.jjJl ^ -J^j^i ' Jc- SjJj-all ( J « l - j L a . j A La - _=>. 

.LajJ 30 Aĵ ilSl j Ax. j J Â ajb A.L*aJ 
Jjj l j j I j jJl -̂HiV Ajjodj J l (Ja.1 j/JI . Jj j l j j j j jJI ^lijV IfrdhVun) (jSxJ Ajj,>i»ll ClUlkxll - IJijjljjIjjJl jALa . J 

. (Jj! fiVillj Ajc-ljjll CjUU «I]I (j-a 
Vpjlkj liLaS .Cjlilixll oAA Sjliluiill A j, \ oil jliLLl jjOx ' ilk J U l L̂ala.yi J A 

?ljLaJj 

- ; A j j S n I j j l l CjULLaII G U l i l i u . 1 J : J l 

baJQSSe ^ u u I - 1 r i c e str<iw _> 

Ca-ttle clurtj ^ U l d j j j - o Corn s i a t k ^ i j ^ ( -Y 

ac'irifh ^JJ Cattle rricletfSeS j U I < j , ^ j* -V 

d a U U ^ i ^ U j M u s h r o o m M J ^ ^ ^ - ̂  

? AllJjJ ^k 'U.'l^'inull 

. W ^ i j E a r t h w o r m j V I u 1 ^ 

. ^ U j i ^ A^^kiauJi c j i i l x J i j S i l a g e ^ ^ ^ lU^- - v 

CjULuil uulai 



r . u AJJjj ouiili juui j J l jttili jbuioi 

Ol̂ frU- :(>JJI ^ I j t JL?-. 4juIJ]| f . ii A j j ^ l :5JUII 

ĵlc 

j21 dlituiil ^ -ial 

(*UjJ 1 0) :UaaJI CiljUJ! ^ UaaJI ^ua ^Ja JJ 4JUII GljUJI X jl V .llWll 
.AJajII gr^ljVI Cisj AjLJI u u a A j j ^ l <^1 j j I gjfc- ^ 

.^taUl (jJdji) Is.j^xa Mayer ĴUJI j»Uaj Ajj^II ^ I j V l ciiutf-T 
• tihllj <£j|jil yJaljl Luuu duJa. jjkill j^fr j j iu-r 

f Ul J JLjla ljjuoa j*iUJI u jjjb J A j j ^ l jVl ^ LSI j&jJall j a j j - £ 
.Aj>uaJI jVI Orî 52 J-4^ jSii V ^ i Ajj^l fU^V o-J-o 

.Ajj^JI ^ I j V I (jjjli ^ IjjSb oiJ^I J-ljc- j!*! J-aVI SjL jjju-1 
. J**A J ^ I j j (̂ laLUS Aj&uJI ,̂-ualjVI jlalia <> 4_laA| jSsi jVI j L l L . jjju-V 

JjUUI jiu. £Ui l ^fc AjjL,j3l jSU jflfl jjibll J-XJ-A 
.1^2 jlis^VI SjLJ] AjJlajll Jajj^ J&1 J o-u^l ^LAjM 

.̂ jjSJI j»l jfl Ji l S Jljjj qAa212 £ jaJI J^ill J L - \ . 

( ^ J j t . ) , , ^ JS Ox. u i JjlS J l ^ J I 
. J îll Jlj Jjjlil UuajCj c Lljia Jail) f U AiiuJI Jl ja!I luu.jj Ûaj - > 

. ^ AjaiuJI jVlj <^1 jVl cjjj LuS Jjjill - Y 
. jaJI ^jL ^ I j i j AjjfUl Ajjaail Ji\ ^ LuS Aj^Jjll dlblilVI ~T 

. A j j ^ I (AjjIja^aJI) Ua^JI ^I jVIJ t AaJju-j3l J>U AjaLuVI SfliSU Sj.1.,,^1 J^lj«J|-£ 
. Vertisols I n j Ciaj dJj O^J LjJjj AJjli^L Aridislos Ajjj Ujau Aj^aJI jVI JS (j^lual-O 

^ ) U JlP :aJLiil.llUxJl 
.JjjjJI 1̂14 ^JaljVl (^c j£li jjjb <1 ouJ ^ jaJI £UJ|- \ 

.Lu«u duJa. U]J3Ij ^JljJI y ^ l J ^ jjkUl j^c-Y 
. iS j i j l i j j f la AljaJI J^l uu-Ijjj liuujS Jja J L j OJJ M Ljia. JilHSI Aikla jC 5jbj-r 

.Ajj^iAll Ajjlj^all ^ I j V l Desert pavement ^ i S j Desert crust ^ O j j ^ - ^ 
.gm Qjllli Ajjlj^uail ^ I j V l j I U^W j (̂ Jl jJI ^ I j l JX4J-0 

(^ .J j > 0) :Sj^al^ LUL J ^LU ^ a j i ^ l J U l ^ J l 
.f lltuj JLui y-ual jl (jtijLuaii- ^ 

. j-x» ^ I j V AJAJ]J2jjaSI (j^ljiJI J^Vl aJU jjt-Y 
.l^j <tA*Sj Ac-J^j f U b Jalib.VI ^ic l̂ jjJS dua. (> i j j - ^ l ^ J ^ l jil ubUil-r 

. Ajj^aJI jVI J JIaHI AJ1»C Jjj±k AjSxaLLj- i 
^Ual] ujlLuall • t" "-N AjjaaiII ^ irtlJVI • i ' j 0 

^SljC JAAV, .J.1 t J j j f l .J.I 4 Jljja. Jjjjdl JJC j^ft .J.| , ZiUiolll 



CPs.lu, / <>j]| Jt\ ^Mualu,! / SjU] | A xA* 

( J^uflta-a ) 4ju1JJI / A i j i i ! 

Y » n / Y » U ^ b J I J-uaii! jVl f ^ 

Y » n / n / Y » p t v i ^ i 

^ JjVl & L ^ j 

( i o ) jjSri J I > j i 

? ^ i L a l u & U jSf l ^ L d j i ! J4l jxl\ ^ U - 1 

? tf j l ! f b u ^ S f ! J j S > S^Uj kubJt j l i j ^ V l - uj 

( 0 ) ^ b i i J ! > J | 

? j b u S j ^ l <jo!jaJl U - i 

? k a l d l ^ I j S f l ^ O ^ i 

J J ^ J J d j i y . ^ AjjjaJl ^ I j S U ^ U u S J ! u-al jaJ! i 

? c j b i L J t 

4JL»JJI ^Ja lJi f ! ^^luaiuil j U - j b ^ . l j 

? fUaj JS V J ^ J WO* C ^ J 2 t"® U ^ 9 (jyC-ljjit c i c i j e - . £ 

( 0 ) J | > J | 

? J i u a i i l b ^ f j U l a j V l ^^Lualu.) i i L a P C » U ^ U - j 

? J j ^ U A U AuiUJI c j U b M I ^ 4-jIUaJ! CjIjjS61\ j j j j ULS . u» 

. ^ L O 1 ' c ^ V 1 ^ ^ ^ j S n & j i j j ^ u . ^ 

? d b j U t < > jSri o b i ! Ltaj ^ 

J j u S j U b U j U I A 

O ^ a j j I j l i i J l ^jfr ^ / J . I J J a i i t j J i i t x t / J . j 



— ' « Etcher ^ ^ 

^ o * fJSj 

' ^ i ^ j ^ * a m * ^ ^ 

^ e ' j jv i ^ . ^ ^ ^ - ) 

^ -UjJ 



jUII^IjJ" ' '" 
o W i P i j j i i y r 

jbpU : (SJuJor- J V-i) iiluil f > 
o) Jij-Ji 

cyclosilicate • Y ^ VW1 Jy jUii . \ 

U aJJUI U ^ a * ^ j^Ui î JuJi . \ 

^jSU jJbAl j 0 j S V ' ^ o 1 jW-^1 jy™ 

: an <3> ~ C 

Polymorphism & Isomorphism . Y o^^-i^t d ^ j o^ . \ 

I l̂j J=>uyyi j oOJi jjUl v 1 - ^ 1 ^ r1^"~~ ' 

^k-li )\ JSCiJl j j o l i j l k s f J>Ua;f uy v-^1 J ^ 1 - V 

Gibbsite , Kaolinite , Vermiculite o^^-U ol^-iJl X-3 f r"^ ^ _ C 
o)oJUJi Jlj—Ji 

jk^ Jiy Uj c <1 <uul; aJLJL. JT iijs u U tss-Jl vĴ kJl Jf- -I 
.SjjJLJI ^ 

ju jilaJl j^U. Jp J>y^dJ Debye-Scherrer -v 

jjuiiiu ji>yyJi i^1 ^ u • N 

i i JaJl 0-U Oî 1 ^ ^ J f^ iv i l jlfrM . Y 

aJjUil ^ UT 

Aii.1 L * ; 1 .a* ^ c J i X f js-^^I OiWi _ c 
0) £jl jJl Jlj—Jl 

jl̂ Jrl ^ j l (DTA) J^UJI ^jl>1 Ji>Jl OikJl Jp ^ ^ u a^uS/1 s JiJi ^ u _ i 
Js. oUUl J>jb\ liA 

Ja^ I a^ji ^ DTA J-^UJI ^jl>l JJ^Ji ik-1 ̂  w^ J^ii (> J-1^1 y! c^1 _ ^ 

U aJUl >1 o^Ji IJoJaJl ^ ob^p -UP - c 

C0 <\0. c 1V0 t Y0 J j ^ l ^ d l 

* C° • ' V • 1 1 \ 1 • 1 Yo jtll ^ull 

4jjl>1 ĵ JJl oJu ^ ^ oJ ^ U . Y o U l y r j iiy>rji\ OiUil . \ 



Ot-j&iui : t > j l l f j k H * 

j^jJal J ^ l <Jj> .-TN j CJLU (jLaJLal 

di1ujll j-QI j l i A l j i l l L-ijUai 

; AJJV'I (jc- ^ j 

LoaIQ J s (jjUj / j ia ,JJjiJi LjHJJ^ ^ J ^ £ J ^ l — ^ (JA 

. djUJ! ^ 

* t i ' J J ^ ' L P ( J ^ - a l a ^ l JJJJ <J*I j * l l £ — 

V t 5 j J a | j V l J Ijall d s ^ l a S _ \ Y ^ 

» Ajjail ^ci . lUai ! AJ^XL-SI ^Jlt JJJJ ^gjl! J-alj*i l (jJJ — 

» (JjuLaa-a CluU ^rViunl — 'i T(jjj 

• jJJoLcalb J (JUiUollj QA1 OH ~ Lr) 

* A j j j I I A j j ^ - n J j .^ l l AaJLoJI j jUajJ l j La* lu i l — .1 ; j J j L La ; 

• A J J , ^ JJ VqM 4-illxjl ujj laJi l l — u j 



T . U j j j j j j$Jl3J1 jualjJl 

i f ^ ^VjJi l^ t f * 

w _ „ v „ Ajui JJI t\ V I J V I : S j U J I 

; ^IjSfl̂ jte^S 

iil alimlil jfcjft̂  ^ 

(CiUjJ \ o) rlLifl Gljbdl J IkiJI ^ ^ ûVI C.IjUI! pLi "X" j! "V" :J^lll J l ^ J I 
.Aiaja^l UuU J ĵJtufljSVI oaJLuialj ^ I j V l (»jjSJ gJUj \ 

• tfrj Lu lJ GlAixa J j ^ j J j o^J^l tiiuaj-Y 
.Irfi JajVl gfcu J i d j o^iLuai ^ I j V I ^ Land j d k ^ ^ a i - r 

. j Â UJI £LA\ ubL£L kuuijfl jVI talijM.il j l ^ Jjjill Lui jjiSh t 
.kfri&A ttJai* ^ u d j jwuii kUlutfl -lit 5>bJI flAiAVI Jj!.ia. JJJJUUI Jjaj y-o 

• ^ ô ajVI <Ĵ > Ajjlj J c ^ I j V I ^ AjjiuJI ajjlal JJa-i iaiu-n 
<ji»l>t J c> AjcIjJI <^sljVl CiUĵ Ju J 4-.JSUI Jj-iSI J ^ i j / l ^ AAr-V 

. ^ I j V l J jSAi CJIJ Cilu,JLLAJI jjjju V-A 
. jlLbU ^IJAS O ĴVI J l̂liiu.V LjljJ^I <> sL^l] Jja.j-'* 

• J X i W i o^jVI jxySj ̂  j c (jijVI oJja. (J-ljt) o U j j flAkU JJaij-^ . 

Y *) <> l ^ L L Lu AjjVI OljUil J**! Jl^.-.H 
JbilS ^aljVI (»JJSJ ^Luuijll o*jVI j i uujjj- \ 

<UlA aJxj jVI (VUSJ jJlli jjjstiil 
Jjjfl ^fl ^ I j V l ^ oi»>I <>-r 

AJULUI hjju, J jVl jvuii ^ JSJJJ uiaj- i 
(A r ^ J v^jVl ^ ^ Limitations CjIj^I iJjju-a 

^ flja.) 01.JJ yA ^ I j^ f l (UJ4J ^fl ^JiiuuJI *|J3AVI J j l^ -n 
C.VU-. JXuvtil JaijVl ^ gutu J^ii-V 

(jijSfl ^ AajlILVI OljjIAJI l^uiali. ULaSJI <>-A 
AjtulaJI ^ I j d l J LjJLuiljJ ^jlkdl jjiijVl ftJjk OUjJ 

V - ^ J J^l*-, ûaa AjfrljJil jVI (Ujli i i3u- ^ « 

^ *) ^IjjVl ( > J i OiJ ^ j j i i .-JLUIJIUJI 
.oiJ>U uoSjJI t^liiu-Vlj C JALUJI J!>ULLU,VM 

•O^J^ c ^ i ^ I j ' (jJu ĵJi ( U ^ - r 
• (jiajVI ^ Ale. IfuajUalj ( <jijVI ftJja. ub,jJ o-« J^ (»IaLLu<I (-ijjCJ 

. Jj '^it oil JoijJI j t 4X-IjjSI J-abui- i 
. ^ x J I Ajjlja^l ^ I j V l j c jVI 6 - J^ ^ b t f l sfliSU J ^Ija^I-O 

• Capability evaluation » jJaII Ja Ji I <ujii j»UajJ JLLII jLiJI-^ 
.(f2Aji\ JcljSj Jaj^-T 

. ^ I j V l JiUiu,! juaii J JajVL, l̂iUVI uluaj Ijin^fu J ^ J l l JaliUI-r 
• I j anal lie- Ujjl>»j Ja ji\ J>Uu«l ^ ^ jIaaII Ol j i a i - i 

.^aljVl fjuti jjjti Ifjjlau J u>j JUI jtluiVI- o 

^I jC jJAui Aa^ .Jj t J j U J l (g j^a . j j , ^Ijja. j j>} | JUC .J.i , jLj-LoSII k̂o 



2010/2011 (jil-jSl jjll J^ill jUi«l 
sLuJI j ^̂ -Jal jVI jlj : ijLo 

ĵjJal jVt 4*jl jll 43 jill ; 
(jbc.bu ; (j^jll 

I jjll 4a. 
jVI fjlc. 

JI W I 
j l l 4_i£.ljjll OXoU-all ^jC-ljjll ,\;.<Will J 4_ii£».jjlijj| JAajjiVI ^l^luil jc. 4jaAbll CjbjLall ^aI jc. i 

. ililjiill (Jjinr. JJSj Jc. 
I g . fil ja. Jc. I jiilto I jjjb Ĵ JJ A jl' f H fill l_Sjĵ all aba j'^ » (jl i_ij j*^ill l_j 

. (A J JU JS I I 4AXAI1I1I) J I J I AAA j c . JIJ^ASJLB - K * 

• 4jcI j j l l l̂ jLahVi J J (jUVI i i j J i—Luia. 

_ :L<jliUl J1 W l 
jVl oî l J - X ^ l ( j j L b^Jaj* ( ? _ CaLĵ II _ (JuUaII) J£j ^b l j^ l Cjjlj jJlb îx jc. _ i 

t̂ lb tjiLol Lal£ ĵoijlb 
•(Ĵ al jVI J AjjjJaxll ajUll j 41 ft'ill j . fibril jla j j j 23!>U1I _ 

.<L£1I j><-ilirll (jbji Jc-4jjjll pH jj i — 
j l U1 Jk _ r 

,4-bJajVl j-ib-all J tiljjjl jbijjl _ 1 
.tlibill J j bjjJb 1m mil J < aljbVI 2 

.4AJAII Cjjlj jjbo^i (j^ j l i r>n 4_uliuijill oXtuiVl 3 
j$Jl ilijJj jjL^w ja jA^xo Denitrification 'i^Lc. _ 4 

j,ic. 4 nifl̂  

—: JJUll J i y J l 
f> jL (jbaiVI (jl V] . jJI. .AcIALJI J -UlAiU J 4ilkll Ail JJ j'l jll ji i_i jjill si jjoi absJl plsll AAOAI jib • 
uij^nll aba jfilVill ilua. to jjb^o J l tllbjUlj Cjbliill f-Lslb lillij -I ^'-Ml ĴL-a j j t 4jjjlli 

j j ^ -bl̂ l-Jl Cjl jJAjllj 4jcl jjll jb^all (Jl bij^aj 4/!<;,,,11 Cj\r ollj jiill j JOall jc. OjjL âll ^ . 
jl jJC. j 4jji >IT1I all CjbjLall j^j 4jllt CjI jj^jli Jl jiV 4ijbjJI Cjlila-all siA (jj£j tillijj 

. 4A3. jl jJJ j jLuill 
— ' J^ ^ (ja j^jlb a jbxll âA Jjbj elAoll j ^ ĵJalĵ l Jj j l j j j iu l till-jljJ » jjJa J 

.(̂ a-̂ all j^all) ollJI liUij jlill (j^l • fi-̂  b îajx, . ^ j j ^ l CllliLLxJ aball til j t 1 
jj i ' ^ (t^-all i—ajj-all) abJI l̂li 

al̂ '̂nul fljlc.1 . " ll /IJ 
4jjb«j£l| 4ja.Ul| (jx, OJHISJ (t_i) .CjlAuxll ^ j j j l l CJIC. JAA^l l (i) UjJaj^ . 3 C j l A i i a l b «bJI CJJIJ _ 2 

• CjIauaII oÂ J J jJ I oluJl CjlALLolb Cajlill j M . ^ * _ jLa. tbjlill 4ajjill jbVI o ^ x j _ 3 
^b-oll jj ij (i) 

jlkoVI (s-i) 

- : M >11 Jl W l 
l^ilinkij Mycoremediation _JI j Phytoremediation _JI j Bioremediation —II 4 ^ jr- rK- 1 

.4jjLoll ^̂ Jal jVI AaJUx J 
.ajjLJI jbU ^jjiJl AaJlxJI J Composting aijio l̂l (jjj£j Obajjl jioil (jjjJaj (jc.jL-aii.b - 2 

Application of composting bioremediation technologies. 

j LV. 

JjSjllb CjblaVI uulai 



jldl ^IjjJl J^Jl OU Î V J l 

- N N —Y • \ . cM OaU. ^ J 1 ^ 

jbpU : ^jJl W i f jt V ^ ) a^1 ̂  J l ( J ^ 1 f > r ^ 

o) J J l j _ j l 

J l - ^ jr-tUil frjJrl i - l j j r ^ " ~ ' 

JJLP . . . OISLLJJ JJl tU-SOl j v*' f — V 

AĴ I jj>U*JJ (^UJl J l (1—'<j>f _ £ 

^ -iaJy >—I'W'ijJaJ' JjUi o l -bj l jP JŜ j I 

JaJl jU^ JP iJL-Jl ĵ L̂ M jS- LSCJ — 

ISsJLI j iU^ j cjljL-iiJl V6 ' jba^L (J^r — 

O)CJUJL J L J - J L 

? oljjai-l 0 jj> 5 J i " ^ ^ y J l ^ j X ^ j S f l o l Oi; - i 

.AjjjJl l^jlijl ^LJJI 

ji^Li (DTA) JUUJi c5ji>1 JJ^Ji sk-iuiW o ^ JP LjyoU v-L^i » ^ u - ' 

J P C J U L J I AJBR ^ J > J L 1 AA 

C A J L ^ J ^ U J L > J J \ > 1 J > J L AK-I Y T J P J - ^ I - L IJUL J L J L J £ J - 1 - V 

JL> OLJ c oli^Jl^JL tol—J-L jŷ J ' 

JjiJIj J l j t̂-— 



j & i jjJi JwjUI 
y . H juj* 

teijjliM* 
0bo4l f jfe 

tf^b^l CttjSSj o^tja. 

CtMjU J u 1 * ^ ! : Aĵ J 
^jVltijjJl 

JLf l l Jl jyJt 
^ U c J j t - i 

ĵ uaJI f U l XfiaJ! 4juJ! _ IL J)l _ Soil Catena - Natric (jai 
-^UmjSJ! irj^jJl -Gelga i -Pedocals -Jj^WIJ-Uw 

eUaill 

(HIAIIJ (jmjjLwajJb pjouJllil CiUJJJSj 4jjJa*JI SJUIIJ (jJall £)JjS2 JJIJJ CJLS (jjj _<_i 

/aa3il Jt>J) 
J^vllj JiaJt J k j i l ^tji J c dtjiuil <jl4L} uiuS - 1 _ 1 

Stoek ^ ^ O j t i f b ^ l J a j ^ - t 
5 cm ^sLmA 0.001mm U JaS hji <>j u U ^ ^ u uuS -V 

^J l l^Ua l l^ i t i i i l J c j j j j j l l J*!j»J! jSJ! _t 

Sj l jsJI J jtjiaJ! t-iuAl I^Jc S J j J l JaljsJI ^ U j AjJLI hC J1I S j l jaJI <JjC- > _ 

% n J l % t <> jll U ^ J l ^ j i l l 
J,uml %> . Ifj 3jJaJl . JKMLÎ JJJ J l l$39L2»| J l f-Ull AAAS uluaI - Y 

1.25 g/cc Ifl AjjfcLteJI *Wb]I OW UJC % r . J l AjJsJl 
^ i l Jl pLsJl j d t n UU2 ulbJI ( j j j l tltAk. |j| 3jj21I <> Jj^c iatiS t o ^ l _ Y 
.01 cm/sec Ju l j jJ^I J^JJI J«t*4 uU r J* ^ S o ^ 

^ui o fLd! Jjjjc ^ l i j j l j fuui o Aj JJI JJAC jJbi.4 4akUuL« j l j ^kJl ^ 



OU&U, / ^ J J 1 ^ a ! j S f l O J J ^ J SJU1I I J U I 
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A l j j l \ 

( A ^ j j r . ) dii iui L u i 
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: 1$j - J j a ^ l IkLSI 
. SJJjJQ ujliuaJI J c . IjjjS 4Jaj|Jl £ j J j j 

. OjjjI^I : DahVi ^ ojj U V ^ W tsj i^ l <J kitjVI jap -t 
. JiAl! J jJte Liiu ilui ja IjjjAl^ji ^jJJI J iaLu,jVI JJC .r 

. iabjjVI JA& Jc . LJulia ujjVI ^jluu 4jaj|Jl SjS £ta uuSJU J t j j j JcljSj tLL .£ 
UJal j Sjjjc CjU.IjjjISJI *-4 tSLu SjJJI j | jJ .o 

. ( j LJJ^ jj j j i f u j i Jj>\ c£M ^ JSuuii j^uvi .n 
. jJbua jVI ( j ^ ĵ-alL .V 

. f.® : ^ c?4 ^ U ^ j j ^ 1 0J,JL4 J : -A 
OĴ uiSI Ojljjji Axjji <> 5jjLuiL» J c OjSjiui Ojj! <> OjSA-ll tJ-^t J j j 

. ji 
. oJail j tkJ J e LjUuii JJU1»JI JisUVI jjjsu « 

. A J ^ j j c 4JUjjj, U, C£stel£i l^jb JJJVI JJUUI CiMcLij Jxali > 
. JJC CJLWSJ JJJVI JJUUI C j ^ l i j 3̂3 . I t 

. JjUUI OjaVI âaaii (> JS LjJa Lul l i JjLI^I JMvVI t i i , J jau . uujIau 1" 
. ^ J i l l ItuiJI J CiUjjjVl t>aLuxaJl JjJj * 

.Ajja ĵlII SjLaJI lAlJa-» JatiaJLi ^yjallll J*ill JlJjj o 
. J ! I Jj^lb O^jjAjVI LUi l l JLuJI j . i j l i JJ I 4JI J c JajVI J j . U 

. JaJ^W dHJ^I Aj^i J I j iaiJa J-Sc. LlujUJ JajVI ^ j ij.nl "n.^ V 
. JajVLi AjJaJI JaliLiU j j | JJ^aJI J jb j j A 

jdou, J c lajjJ Ji!| CiUjjjI^I LjUalS ĵia JJC Lji J c 4 J A J j L J I W l l tijau-M 

. (̂ jlumJI Jl« AjjjaJI CjULuiaII Jasu ^Uub CiUjaill pjSu . t » 
. J l^ l AJCU^ ^fjil u* t-i^y JS ^ ^ualill Sx^VI . t ) 

. ^HJJJd Jato^ij SJjJC CjLjjIuj i l c jtlu (jjUll JUJI Jlaull . t t 
AjjI j b j l d l Aia^ljj 4aj|jfll uijj i l l Oau l u j j j J I j AjAjJi JaUkVl JIsjj -t r 

.AjJlb J-iJI 
.^jjlb S^IJJI ajjjSfljjfr luylaxJI CjLiSjJI Luj^vi p̂UsuJ ^ »Ijliill AaUc .t £ 

5JU J L^Jax^j JSIJ J j (^J Cilj ĵĵ axJI SjLaJI (> ^ »jbc jX 3jJ1| JUj . t 0 
. '^JJPJP 

\ : £ s . ^ e JbAll J cjjjVl : Ojjj^I V - j ^ 
. ojbll ^jLic <J!jU Nitrosomonase ^ " I j j J j J l cjjJ^I SiuiSi ^i.YV 

. ^jji^l 4JIjjjc UJSu AJiu-Ijj OjjVI CjIJull JlJlkl & . t A 
. Desulforibrio sp. VJ-A-4 ^kuljj ^jJIL jja»JI CjUSSAuii ^ .t 

.Thiobacillus ferooxidanse v j j ^ ^kuiljj 4 j J L tiujj^l CjUS^ SiuiS'l ^ . r . 
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C j L j j I l o I I J u 4jjliLaj| ilAS!il*JI -LOJIJJ J j e-Lalstll J a Cjbj j lxa] ! IgJ J i l l 
J l (JJL-OJ Jill A J J I ?-IT\I 0-iLall cj^xjl CjbjjLuil! J J J (Jla TLGJ ^ l i l l ClLullj J a j V l j 
U J J ^ J J J I X U J l J ( J J A J J L U L L tJla C A j l <LLUI1JJ| AJJIJLII JJ-aUxll Clll j j .} J l j j j l J A j J I 
j j | Aja-ifiall j AjjLu ÎI JSI j-al j i J j l La£ .ClLull j-aj ^ujJ Jill ClAj j l J l J L-aJl 

^ ClAjLill j j i ? . dll j ljal J J J lilliSj ^j-aLill ClLillj CJLSJJSJI Ja J c . JJJS, 

_4_jJill cliLj jL^a jjq^'ij 

J i ^ l j ^ ĵJal j V I j j l a i lillml » J ^ a J . 

Degradation of different ^ J l <J J j j J i l J1=J. l 

- : Carbon Compounds 
jio) id jb j jSJ l c-Lajoilj cjLajjjyi J j Cellulose j j J ^ l -

.(Jjj^aillU A j j i a J l S-iiill j j ( J A . 1 JA U^iaJ.a 4_llJJI dsULiil £_a Liial^j J l A j j J I t"n/'n _2 

("CAAĴ  J îc-) 

. : VjLi* Nitrogen Mineralization c i j ^ ^ l J J I ^ ^ -3 
tiL'lj J i ^ 4jLa*JI ojsA j a J j u j i l l j i j j j Jill J j n ^jUia Nitrification (aj J^l ) ^ j^ll -

J.Y.) ^ j j J a j A l l l-l̂ J I-*Vi>nl J ) (. jjJa ^gS ^ > /nil 

Jail CIiaj jjLjoJII 4jIjl j S i Ajjll J jjiuijall CjVjaj CIiLjjjSjaIIjjJ - 4 
(CJUJ^ J ^ C ) J AJJI J^LL 

(caUj^ JAC) .Metabolism of Pesticides CiIjuJI J i i - i -5 

. • diisrsuii aj\A Ajit'i La jjJjl - 6 

(cjUj^ jio) Commensalisms, , Symbiosis, Competition 

Jjiijalb CjUlaVI uulai 
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J U l l ( i l i ^ V I %15 j l l ÎaJI Jjj3JI j o/032 S j L J l w J l I3\i t - - /JH 

, (jjjJblo jj i i j jjj 0 J 3 ĵjtoil J (^bll J 
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University of Menofiya 
Faculty of Agriculture 

Soil Science Department The Final exam 
Agricultural Technical English 
Undergraduate Students (B.Sc.) 

Second Semester: 2010/2011 Date: June 2011 
Time Allowed: 2 hours 

ANSWER THE FOLLOWING QUESTIONS 
Question number 1: (10 degrees) 
Write 10 lines about the following subject: 
Role of agriculture in increasing the national income 
Question number 2: (10 degrees) 
Explain the meaning of 5 of the following scientific terms: 
absorption acidic cation adsorption aggregation 
agronomy ammonification diffuse double layer 
biomass clay coarse texture 
Question number 3: (10 degrees) 
Choose the correct answer: 
a- Capillary water is the water held in the capillary or pores of a soil 

small medium large 
b- Air porosity is the proportion of the bulk of soil that is filled with air. 

weight density volume 
c- A law describing the rate of flow of water through saturated porous media is 
called : Ohm law Neuten law Darcy's law 
d-The movement of nutrients in a soil because of a chemical activity gradient is called 

diffusion penetration permeabil 

Question number 4 : (15 degrees ) 
A- answer true or false 

1- leaching is one form of weathering 
2- erosion provides nutrients to soil 
3- weathering occurs only in certain types of topography 
4- there could be no eluviation without porosity 
5- a bog is a type of organisms 

B- Complete the following sentences 
1- is another name for aeolian soils 
2- is transported by running water 
3- soils are formed from the sediments deposited 

by lakes 
4- swampy areas usually produce soils 
5- soil forming material which collects by settling is called 

Question number 5 : (15 degrees ) 
Match the terms on the left with their definitions on the right. 

1-soils which are formed by the action 
of running water 

2-a cross section of the structure of a 
soil 

1- chernozemic 3- changing as a result of the action of 
the weather 



3 -podsolic 
4- tropical 

5 -leaching 
6- topography 
7- weathering 
8- profile 
9- solum 
10- alluvia] soils 
11 -transported soils 
12- colluvial soils 

4- soils which are formed by the action 
of gravity 

5- the work of raising field crops 
6- a type of soil formed mostly in areas 

of high temperature and rainfall 
7- the removal of soil material by the 

downward movement of water 
through the soil 

8- the form of the surface of the earth 
in a given area including natural 
and man-made features 

9- a type of soil found in subhumid 
and temperate zones where grass 
originally covered the surface of 
the soil 

10- a type ofr soil found in moist forests 
in areas of cool or temperate climate 

OUR BEST WISHES Prof. F. Abu-Agwa - Prot H. Shalaby 
i 
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G ^ ^ y f J i t o y * 

j ^ i UlS UJJJSA^I ^JJU^ I OVJUASI JSJ XiLu&i 

JjVI J>>J| 

V diLiili Sjjill CjUjj£u* AjaaI aJi^a ialij ^ -1 

; CjljLuU \aH\ Ajjliill j^LijJl C l Y ^ CjUj j^aI I ^oJaj -1-1 

-4 (Jllo jS i i ) f j ^ A j *]! -3 ( J^ji) J J ^ I -2 1 ( ( jJ l^ jSj l ) (> ? . j j l i i l l -1 

((Jlia jSi l ) fjl^ 

Rhizoplane j Rhizosphere <JI J 

CjljlliM (jialj-alj jjiuoj j j j l l d j l j j jS j^ (̂ -"-̂ J t1^1 

4_uLl<uSJIj 4 jtjjKII ^-jjjjl ( J " ^ ^ ji^ (^"J -1-—1 

Jl>ull 

? j j L j j j j j j l l dll j j^Xal SjL-call Cjljjjllll jSoi -I 

• j j V l J ^ J J J J ^ LSjK^ ^ J J ^ ^ J J ^ 1 1 JJJ J ^ - V 

.^j jSxal l JoLii]l (_s_lc. AjJ^I (j^alji. j i i l j jSiii 

jjLoij jj^ll LllbjjSxa ĵ-lc. Clljlull j j i J j j b jSj i -ill 

CjliL-.Vt UOiia' 



J9LII cSSjjj|joJ| Jj=xnJ| io[ <ii.99j.oll dc j bx 

r-U/r-l-cJSNxu>bJ|<pl£j| cSM=>|j| ^IJtLj-Luj L^i^J^ifaJ dx:|jjj| <ul£> 

j l l cLu ipjJI t£s±b|jj iuxui <t£j|jJ| <t3jjaJ| c£sJ=>|j(J| (p^lc (JUXL9 

sjA J2J £llft)J j*Oft (4ft) J 10) .: Ĵ JSl JI^-JI 

j»! 5jl>-Ij a^jliJl fja,jSU (jjUoSJl j t W I <>» 5jjJail <UoSHI L JA (\ 

9Jj2uU Jk:9 CltaiU SjUijJUi 

9 Jj23 U JLc >1! ^ j i l l ^LjJU ̂ ^ i c t j ^ l J t j j ^ y JA (V 

tPJl J^IjjJI ^ U j 9 ^ j S f l £Ub£)l J t t^Uii tiaJby I j U j J W J I 2ui«JU 4>u=2dl U (r 
S t ^ U i S J f i 

i j * JSJ U U j J (4ft>J 10) -:ijjUJI JI$-JI 

9dUi j^l 2Us*jtisJlj 2yli.|jJ| uS9_>lall j>« JJLju Jeu3>0 2u*lll jSfl (\ 

, j i iu& jduxftS f»jjuJisJi ciii^jjS fip^jmJisJi c jU j j j S i&La id i j a j a ^ j (>» j ^ i u&ji (r 

9J32G U Jk : 9 2 ^ 1 jyi l jSU 

U Jlc, 9 aiyJU*. ^ j l i c j j j j j»L2Jl JQc tAjitjJ ljlvIjJI Jajjjidl ^ U (T 
9 j>za 

sjA JSJ Q U j J ji4 10) C J U I JI$-JI 

9^1 j i f l z^LalivlJLjmJkjUil^yi i3 J i ^ I j j J l JJJ 2 U i t f t i * L-USI 0 

2uUc <> • ^ j W ^ y t A ^ t V W (j^Jl Ctijtxu^yi pAj l » (T 
(C^LalwJtt C iU jA . ) jSfl 

. .ilVi)t a.rnj*; La-b» "AjL*^Ijifl ^ ^ L a ^ l J S L L * ^ j b y b ^ ( r 

i j f t JSJ QlftjJ J*Qft (dftjj 10) - gH'jJI 

5jAaiI ^ j S J J ) JAIJSJI puit ^SL.1 U1S C t f j U l b d t t Uux« J.nnnllLi pl£3 (\ 

( j i i l j .CiLjJLi (j^luai^^U o t ^ d l (JJl4 Ji (J j j CtijjJjS 1,-I.jIJ (Y 

9jjJJI I j a CiV^UlLt Lu_o» SjLuJt ojji 

dJLA (SAI -Lr^lj^i ^.blual^l (yjlttU ( j i ju j j n u j 2UJJL)I f»>2u 5jji-Vl CJIJ^JI J& (T 
OJLA JL3-1 JUnxi j j (>» j i l uUuVl dJjS j ^ j U l l 
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. .^ii i aiiiuiii -o i 

( oU jJ ^ o) j ) UaaJI ^j-t^'i ^ AJU1I CjIJU!! fl.1 X ji V :J»jil Jl»mH 

J*-" >. * 0 i jtjaJI ^li %r . Ajj-H- Ajjl! AjjLijJI Aj«J OulS lij- 1 

.%! Y (jJJ Lijj 41ji,iii Jj^jj AJĴ IJVI SjJjjM ĵ aUC' j>jki £>« (^.jjiiUI jjjju-Y 

-Aj a^jiUI ijiliiJt ĵ aUxll (ll̂ il! LfL. xiuu yill ijVl S>ii!l <> AlSi.ll iiiWl IgjL Aj>UI ijti-r 

. JxwUI jai B jai ^J C < B « A jlftl <> ^ J i 1 o ^ ! " i 

.Ciljyi ji^a (> o^Sj jjxUI ji^a <> Â !UJ1 A ĵUM AxuJI Cilj WaJI Jjill AjSlil fljUl Ajji&l 4̂ 311 jtijj-e 

.HljjjjfJI < GouJtSJI < (jAJjStl < jjjlj^l Ajja^l] tfri.j\1A AAJJ U A (JjUJI VJjJ-n 

• 4-ujljJI isjaJI jJlill (JjLuJl Cilij^. jbiSI Jjsij *LuiL>j Oj^ d J* Stock 0j3i (»lAiiuAj JLlUiJI A^a CiUaljlill (>- V 

• AjjiajJ|j Ajj*a*J! SJUJI 4-luJ ajbjj AjjAliaJI Ait&l LuS iiJj-A 

.LjUlll Ai« î'ligj V f.U jr (ji • ,0 : V > £jlJJJ SJJJ iiijtn.»>3l f.L»J) jt ĵjumII fUJI-^ 

• flj^ui ji A.«*n.« {JtC- (^jia-j J&J %rs AjirnnKll AjjUJI irtll yi ISjlmll Aiuu-̂  • 

.(JJijjluJIj OjJjSil Aĵ uj yj V^J^I f-l^-il Â Uilj— \ \ 

. jlLaIjJJĵ JI Aijjiaj JaxaII »Jjjij ̂ JJ ttlu (̂ julill Aij jkj JiaJ) y j ^ Ĵ  jjJlj ̂ Oj- ̂  Y 

• Ifj JjJaJI j jjjljill V - i SjLjJj Ajj^J AjijiaJI AiUiSJ!j Aj>Ual! AiUUI A^a Jjjj- \ V 

Hft (̂ Jalj5)U fU l (> j»Jl| U yi Ajjill AjijiaJI Ajliill t 

,%8 AJJIJJJ! AJMU ĵ kY . . UUJ AiUJIj j^Y \ . Lul> AilaJl AjjjJI ( j j j til-^ 8 

,%s . Uu, Ajluil CiLsLulJI Axû  J % * • Alls Aaluil ljUUaaII AiuJ J Lx»lt |j| AuLiaJI Allj^lj Aj^Uill AiljS]! (> 5LS i^uaI-I 

i Natric <jiij Argillic <iai(̂  :<> JS Cm Aj^jaJI Jjjiil jSii-^j 

( B (jiij A ji!(Y 

.fMiU^(5jjinii>)l f-UJIj ̂ ijhll flLJI f̂ 

.Aĵ jJaiSI SJLJI (jj^Sjj SjljaJI AijJ ^ 0! f-"J^W) ^ 

.j,jj^iii cjuJJ ŝ jai j^ftj jUx.Vl 5ai OJJ AaiUil(Y 

• B jai ^a (̂ JaJI ^Sljjj J>jj|(r 

4juji])j Aĵ umJ! a jLâ I ĵa UjIjIaI) lLlxj j^iL (JajLulxJI uaaj A j A j j j qaj (Jjjil)^ t 

(aU, j j > . ) JS ̂  »j5>ll < > l f t f t i Liu- Â UJI jJ^I ^ bus ^ e) :jJlallJl^Jl 

. Ajajilll A J J j - Ai«lSfl AJa>oJ|- Y .(jijSU Aĵ Jijjai A»*JI j - AJJjjjliJI AJJUJI AjuuJI- \ 

.»joJUJij - lijbsi-1 ijifti JJUJIj - yjjn\si) 

. Ajjliil Ja Ji\j - AjaUl Ja ji\- 0 

(CJUJJ «) JftljiJI oiA L^c Jj iu yjll L j b S < j j i l l U J J g ^ j j jclji 

( ^ J j >o) =^-,IJ1.IIWJI 

(ClUJj ft) .^UajSJI AjoSJJ ^ Jjjj yjJI (>ljjl!) jwkl (illisj Aoic Jĵ aaJI Jjla Â! jVl Jjla^l ui.jc-i 

(CiUjJ ft) .Aj>aft Jjill JJJaJI (iUSja »J«Si(Y ĵÎ A 5U1 CjllyjiJ! iCiVjU^JIj 

(ljUJj a) Cilikji (^UJI JSJUI Jn j j j j ubS >4 (JabjjVI JJt) Ĵ UaJI JJC uljft-^ 



t . U jjLL 

ĴUc-LUI : (>j l l 

Jal l l jyuljJl Jiiill jLxuJ 

6 U « j ^ I j JLx- &JU2I r . ® i ^ J ^ . j l j i JJ- :SjUI 
<L&tjjJI<UlS 

^IjVI fjlc-

:ljjtll alkali! jtjaa ^ 

( " U j J 1 e) :AJUII CiljUJI j.Ui X ji V ^ iJ+fcl ,11^1 

jjluw Ait ciajli y i J ÛaS ̂  Soil Pedon —31- \ 

• OJJSjj SLij ̂  Ujjjjb ̂ S JiiluM »jj*I« J-lje- y i l j^ l J-Ijc T 

OjjSoJ i^jJj^l iilill JaJ I4JI J^jUl fi ^11 A^UaJI ljVjU^I J fJ Cy~T 

.isUJI uijjiaJI u l i AjtialL. s j^o AjjjsJI CiliiM Aa.1 jH U Ulfr-1 

.^ I jV l jjki J»l>« yi g-iJJ! J^JaljJI c> Tschernoseim —J) 

• A^uaaJI SjLjjj jlJiUI tilwaj Ifii Jic. lilli J A) (pH —II JJj) Ajjji) j i i j j U l a - l 

.iiaUi jju^i i^ijx, j^i jjki ^ Jimj 'aAac. j^b jvjiuivi OS-J-V 

• yaljVl jjki jjj, JoaVl SjL. ̂ jjliJ SjUj-A 

• y-ajVl l̂ ftUai IfcJc AJjSiJI jjkl jlj U1S Ja ji\ gJbu. Jx. jlj US-1 

.^jUJI fl-JI Jjib 0°jVI Jtku< ^ iiiUJ) jUi t> j)ja^JI • 

. J-aJt Jlj USi AjiliJI J^aill (̂ i Jji^j I1n>'i,n4 AjjjJI Sjlja. CiUjJ j^jllll jljJj- > ^ 

.AaJlill dJj CP A*.>uu SjljaJI Jiilj (J^Uj OSI-jJI Cil j ji\- \ r 

.<^1 Ji\ jjki ialtj yi yjluJVI LLiill \ r 

• Jla] jjki JJJc. jcUu ijJI^o.ji uU-'i iilij Lola CiUIaC- \ i 

•Mesic JUjlJI jjIjaJI ^Uiffl Oaj Ajj-iJI ^UL. « 

T . ) o l jU i l (>si 
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gr-iljto j j j a i ^ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ^liljl ^ JjijJaJI fl LJI ijhll (JJJSJ tfilxuil-T 

^ I j ^ I OiJ53 ( A J"3^! »jL« Jijb Jj iic. jUjcVI Uiii (JXj ̂ iJl JaljiJI-1 

jJxu, Jl̂ J fSljill f j Jâ JI lijia, ̂ J A c 8 

l^U jjlajJI ilUJIj yjk CiVU (jmaI Jtkj yi JiJj ji\ (jj^Sj CJUUC.-̂  
. . . . . . . . . . . . . . . . . . . . ^^ ̂  j j . . . . . . . . . . . . . . ŜVI Jj • ' . . . . . . . . . . . . . . . . i .... ̂  ' j.̂ aM j — ̂  

<>J (/> y-iljVl-A 

—J jjAy ^ i l l . . . . . . . . . (^jiajll ^Uull Ciaj jS(l j i j - S 

^ I j S l I AkljJJ c)' O -̂SJ Cfi fLfcuill Ajubll \ > 

•v^ljVl ^ J-lj^l Jk J^d ^ j—jl-1 

•Luibj ^IjSri Jenny OVjUm Ja. CiLla (̂ all CibjJtuall jUilib J-aj- T 

.jtudj^L UlAa.1 VjUi. i^jlll AiilJll Ajjlajll Js. ojj>»1I j»ll jSji-T 

•if^ji^ jjlajj ijjjij (̂ Ift Lluull J»j Jji j^aj-t 

.Ajj^ll }i\ ZljSx jjS-^l L ^ Cy Aô uauiu Jlil Lflc gjjj j ji\ 1^5jja, jJLill Â ujSaJI ilUiuill jSii-o 

( ^ U j j i . ) „aimi.ifo,n 

.yiUaill jiji'ii'll LWA yjil jVI tjU- J<) I Jj j j j j 4_lxU*1| (jjj AlMxll ^ j j ^Jaj— ^ 

.aj>u»*1I (^aljVl ĵ a J^Ijjj 0s*! j5^ 5r* Epipedons IpJxuJI jliVI jLaiib 

.l^oiUeuLj AjjulaSI ji\ ^Ijji i ilH« IfJI jijiui'ill v3 J "li-a jSji-V 

^fltjc j x ^ .j.i I ^ j U J l j j f l .j.i I ol j ja . j j j jd ! Jjfr A i , ^Luoi l l ^o 



JjVI ^uAjJtt Juaii! 
t . n / t . i . ^ u i i ^ u d t 

4 J 1 U j C i L u A J J s j ^ L x l t l 

s j J L u t i g - L u Y / J L ^ a - 4 l J I ) 4 J k l 

AjajlaJl 

j V ) f 3 

: ^ c h 

? lg-«Lu3l LQJ 1§_LQ (. i y l l U j 4 ^ l i Ac. j ^aIIJ J ^I'^II LQ _ ! 

K n i cJ/^ 4 < ^ CJLAJ ^cIILujI - L_I 

. j S j i uA j j j } ) (J^aL^aU ^ ( j j j j ^ J l JLLu^j ^ I J A j ^ i i j - L_J 

: u p - : 
. A j j & u a i ^ j j i t u j a i l C O c l i j - I 

: 
. W l o d i l j j ] ! SJiluoi ( J J j o j ^ j a J ^ l l J et-aM c j j c . _ j 

. ^ J j l l (J* c P - ^ J J J J J ^ I J j a u C J U I o c - 4-1 
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2011/2010 j ^ j J ^ t ^ l j J l l J ^ l o U i . 1 

(jUcUu. : (>jJ! Jill ijLi iillill aS>11 AJkl AeljjSI AjK 

2011 / 6 / 30 j ^ I j ^ l cjUli^l J^iiu-I SjL. ^a 

-i^jjVi ilwil ^ u J 

cjLailt j lA^Ujl yi 5JJ>J! Ĵ IJJLIIJ iluljA CUJ^SJI CJIjki jSii .! :JjVHji^^l 

i ĴLM JIAJJJI jIaui CIIJJ^J i AJ Ailli^l CiVLuiSuiVlj ) jLijjjll f-ljnjS CiV-iULAIIJ -41 

_ <1 lull CibjjSiAllj 

. Single Cell Protein iiljij jrliSI CP- j t & l a ^ 

. IfrjUhViml U j cl̂ -La JJj ĵlc j jVl (jl̂ JJ Ajjjj AJujla jluaiib -I retail Jlj-uJI 

j»JJJ-UIJJJI (jj Ajje AjJliij jji"Jill AJJC j i i j jji nlKII ̂  Ajjill -I_J 

f .AaiUM J jLj^ll I4JIUI (> ViJ AjJUo Î j AjaIc ALjiaj AlsUJI ACjJJI <JjUIjjaj SjUlmSU JL.VI i_ij-ajll £ 

r 

: jL, Uc (JauaiUlj (JSj -1 JljJI 

. ĵ tikUl A jUr. f-lxii Q13.JJJJIH CJUSjji (il̂ jiuj _ t 

. AjcljjJI jjil) ijjiiixll Jlĵ ll AiUit JIJ! 

. Ajjill j7 j l i siaxji ̂ yll AjjUHI <—il cK all Jjj^j ujUu-I -r. 

l^jlcljj Aj-ymil jlali-aJI jjJkl y* (^Ijill ( j j j ji ^̂ jjIjaJI i j j Ĵc Ajj*^ nil A tjUll CjljjA* CP- -2 

. LfJc JJjUlJ C-iUatJĴJI Ajiij ilc 

.AJJJII ̂ Ilui CiaJjj (jji Ajcljjll Cil SK ill ( j j * j ' j^ l Jj'«*ii*1b J^iaj -3 

: Jal jll JI>JI 

^iLuJI lift Ki^ija AjS^mllj Ajuljĵ JI ilililLall _ 4_ijUill Cilili-JI Cy jtSLujJI J^c Ajijl ̂ Jaj-1 

. i_ilc j j jUI (_}jj ji tyilJjj) l i i j j Aijjla Ĵ iaai Jj.nS'lb ^uaj -2 

u J!c -3 

. Ajjill J j ^ Jlaa*ll (̂ ĵ anJI <\m*il| SjjjJa uLjSjII ̂  AajUl i_u3luiVI c^Jjj -I 

.l^-Jc C i U I ^ AJAJU AJC U i l f j U t J b u l u i l j J j i l l J i j j C j U L u j j i ^ S j j j ^ a . u 

.J^iil ijc -tl o/o2 Aauuj Ciliuija jl Ciliaijill ji^a AiUfll 

. l^jjjiu Jjc A,> î iUil AjJSJI Ajjiaj Q îî  -J 



I 

^ l O ^ j H - W , 

^loJJ g ^ l j ^ t JuaHl CjLHIj f U L o i j V l jlaJ! 

Y . U - Y . I . ^ ( j i Jl\ 4jfttjjll î fc 
(jUc-L-ui jVI 

4JJV! AlLuiVl oC-

JjVt J l j ^ i 

i fUJL Jaliia.Sn ^ hjil| S t c^Luli < > JSu jfl A^te CP ^ J 

.Aajljill ^yualkltj 

.JjJaJIj j ^ j i u i J S J CiLuU AjjoaJI £ j - i l 

J t>J l 

(Jj.uaU.Jl Aj^UuIj ^frl j j lt ^jIS Aj^ujj ]| JSLLaJl < > AajLJt Jau) 

j ^ j j c ^ f i U t j^aUxJI jmuuj tAjjUl Oliua j AajUSI ( j j j A&jdl VjlILa ajbsdl oiA j 

.f-LJl JMJtJJj 

( j% j3U<u1L ) AJUil J^alidl ^ ^ j o a j Aiad a d j . S A R M * ^ ! .V 

N a = 3 .5 , C a + M g = 1 .0 , C a + M g + N a = 4 .5 , C 0 3 + H C 0 3 = 3 . 0 

p K " 2 - p K " c = 2 . 2 1 , p ( C a + M g ) = 3 .3 , p A L K = 2 .5 . u W ^ 

C^Ul J)>ulSI 

.9jjJ&i ALj iaJ j j i aJ l Aiiila ^ L J t (jljw-^l CP jLuala.Li j 

*U2i ^ a ^ l l o J I Aj i iLJ! u i j j^J l j j j b ^ U j j a j D e n m e a d a n d S h o w 

j j ^ Ciau ^iiJ) J j )u« j ^jjIajJt (JJJ AifcUJl U J a j a ^Jjaa]) I JJ«-« dJiSj <J<SUAA5I 

al'iTi a (_xUa 

j i tit E n e r g y b a l a n c e - B o w e n r a t i o f l J i i - b L E t ^ 

At 1m, T = 21 C°, e = 11 mb - At 2m, T = 20 C°, e = 10 mb - Rn = 330 ly/day, 
G = -30 ly/day, L = 585 cal/g, Cp = 0.24 cal/g C°, Pa = 1013 mb, e = 0.622, Kh = Kv 

/ul J\ JI>uJt 

IIlm Aijjla JS AJjIjlaJI CjULJI ( > j a J l j jJ& J j i a jSJl j 

.CIVJIxaJI 4JU£ L̂A CJUUI ^11!) OJ*-4J ^ J ^ ' L>* J®^' UJ^-4 iiVit ALj ia ^ . u j 

AibJl SJU31 ; E t = 12 c m <>i2l c ^ j ^ n 3 0 0 k g / h a / d a y J - i * -

.Tr/Pc ( > J ^ l <LEp = 2 9 2 . 5 l y/day ' P c = 6 0 0 k g / h a 

.^Jjfl'jllb UJLuai!! ^a 



I V — ) / > > c j . - v , V 

\ \ J A b ) » ' A - — ^ /• 

- i t ^ ^ " W / V A / ^ L r ^ £ < ^ 

> 1 
— 4 

( CJL p , j > V . ) ^ 

b - J - - - H i - — — t 

| ^ I s A J ^ l ^ U l ^ ^ . v 

c c i - — P / - P V ) . ' 

9 \ r r ^ 

i 
! T 1 

\ 

3 -

. J ^ 
S _ V/ b I 

4 y/^ ii 



( jUcU J > ( A j j . l a . J A_OJJ2 A^JV) j l Aaui AJUI J\ Aiji]\ 

2011/1/22 o ^ " ^ 1 gr^bVI ^Uua j ! 

Acljjll 

jVI jj-uj 

•AJU1I AliujV! 0 s -

: J j V t J l > » i t 

JJA^J] Ailik-all jxlAlLa]! LauJaja SjLxlt aiA (jiSU ^I^IIJ^I JJA^J AK 1 

c U j j 7.5 f ^ I j V l 

^yll L^-ijJ (^jll C-lliuoVi J ^ ^ C^3-J j»Uajlb ULlJj UbLlJjl iaJJJJ 4-1 

C lUJJ 7.5 ? J-. . C J j ^ 

15 

CJUJJ 7.5 ? (^gj-bljVl ^ AjjAJilt f->j>i)"q*i (jouoil (jc- jUJ-J ^KJ 

(^ALOJ AJJ*JJ1 A-ajlio Ajaljit A-nj.UVIJ ^Liji l dit ĵ̂ -aJ i Li^ i_i 

CJUJJ 7.5 ? CJIA^JI SiA Jla ^ U j a l j j ujlsJj\I - L j ^ i l l 

^gjJaljVl -iic. l^jl^kl UAa.1 jl l A j j b j j i l l j Ajjti-aj£Jl CLlljJjlllI 

C j U j j 7 .5 ^ V'"1^"1 

7.5 ? tilli ^ . j _ dSlgiVt t > j V l o ^ l A ^ 1 

15 i & b j l J t >^ t 

CJUJJ7 .5 ? t - j l ja j 'v i O - a j ^JJ I Ls^h^ u ^ 

7.5 SiA ^lAc. AJSJSj AjjjaJl ^- jJaljVb S.JjzwjJl jSLLall £ -:<-•> 

Jjj3jj]lj CjLiajll (. ul-ll 

(jjlxiti. ^jl jU* ] l AJC- ^ n.11-%11 /.}.! JUtaJ (JjJiLal! IUMC / J.l 



r» M - Y>) ' / ^ L f J I f L J I 

jLi&Lj / Jk>jj/ 

^ j j J a f j } 4jjt<sii j <JjLu *LjJxj (jLaJUJ 

U ( j a l Aju\ J! 4£jUf <JkJ 

ZjjjJd! £ju>L> 

ZsljjJlZJS 

—laJjli Jaj^jjiJi Ĵo Laj ' g ~ I j J Laj l̂ -La i—S-igJS Laj AjC-Lk-all ^ La — I 

? d i i i j i c i JUE. i ^ i i t S ^ 

. j&A Ailai ^ ^ , on -

v o j j j j Ai^Uil gtiSLJ ( J J j a J ) ^ j l j l k V I ^ . ^ V l 

. r 

A-ijA'g.aSl d i imjjj ) ( j l j j j j ^^Aa pJ J _li j j j I j ^ J^i! -I 

( j i j j V ) tj^ 0s-- . t iuVI A (_g.it JJJJ ^jjll (J-a!_yxJI J^JI - 4-1 

^gjJaijVi A j jk - i ^ jj,Vi>")<l JJLJ J j j Ai j^ jo _ i 

. ( D e a n ) i t^^S! AjLj la - s-> 



r . \ \ j 4 m j u u i j j i J ^ I o u ^ i 
jU&lu. OLaj ^Ja)J 4_juij AjJI^I J J k j j ^ A :SJU» 

:ajjSl alimill ^Ljaa -tal 

( oU jJ \ • ) LjljUJI rUi X ji V :.KiJl.lluJl 

• JJJ-S* V ((jSnl'.ii) (luli l.nnh I jlfSi IjiL (jijVl ' im'tr-\ 

.Ajjlja-^l ji\ Aft ja+a jkJI J^bc ju-Ail UJa A j j ^ I ^Jil jVI £±j-T 

. AjjjJI ̂ UJ (jjiLuii Lfk- jjjiS]! (J l̂jc (>• £11*!) Ĵ IjlJ IXLL ĵ.,nt"i Jiiij-V 

.I^Lai 5jU (>• I^jjSjj j ilujjal ItiS ^a O UK- i 

. J^OA UUI j (̂ Jljll (̂ usl ji Juai 5jU yJb Allien AoĴ J AjiljUJI jxbu-o 

.SjLijJI OliuaJI Axuu JSu ulj^a ( j j z m Jjill JJ^A <jft Ijjxj LJajft nM j,V\i«H y^iil 

.Jjill AjjfUl ijmIjjU ̂ Jjiil t-ulaJl yJft JA.JJ Aiii Ajjja. yjial ji y^al jSll~V 

. Jstill jf i ] AJJ>UIJ3I jVI ^ l̂ Jfuu 0® ^ij^l Ajj^1 y^aljVl yi R203 A^lluJI AiUSfl Axou JAJ-A 

• AjjISjI.nll JUJI OjSjjJ îUAJI j^a Ja.to< yj ja^ll £j]a y^ilJ j_loJ tfjluSlI i_uSji!l A^Liuj-̂  

.yjjiil yJUill J^LJJ AjjUjJI y-ilJi\ yi B tjiVI yi Llluu AJlft Aol-L ouaJI ^ j i r ^ • 

.fUxu JL^ulj Jxuij (j^ aLuU LuluL Ujuu (_>ijj*JI (^Jlj J.'"lf J"~ ̂  ^ 

.C 1 B 1 A jlaVI (> OJ51" IjJjJIj ̂ jIjJI ji j:uJJ-̂  r 

.tiljaJVIj J^uJl £>a Ŝ jiSI y^aj Desert pavement ^jlja-^ll r 

.fLJb JaliiaiU AJUSI l^jjjia Aaaj^JIj AaaluJI Ajjl>wiil ^JaljVl jiUJ- ̂  i 

.AjjlSaluJI AjLiall fUwall îliJaJI (̂ JJSJ yi AJJJJI Oaj tl l l i CiUjjjill J ^ U o j ja- ̂  e 

( i ^ j j r . ) :AjjVI CiIjUlSI j-si .ll^xJI 

.« yA jlali* ^ ^UAII J l̂ft i.ii.iik AJJXAJI jVl ^ 

yA Ai)Ui JaiJI »lu yi Aiitall Jlcjxu,JJ j.LtJ L̂ Jft USJJJ yjJI <>lj«Jt ( > - T 

t»A ^..mnuij (j* Z-^1 OJJ^ 

yA (3lali« S JC AjjIja^SI Ji\ - • „a1— t 

. . . . . . . . . . . . . . yA 1I1I sixj JajJ>« y^al ji ji^JJ- ® 

. . . . . fliiui JL»ki j\ j^i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yA (Jiiil 111̂11 uilft « yi Ailiî JI (̂ ualji ĵjft J^Sfl ajLi jjjb tjn^l'j-V 

. . . . . . . . . yA AjImUjJ Aiujla jjSL AjjiSI Aji«ft ijjJa (̂ S-u-A 

yA Gleization —JI Aj1«c ij^a, ^ jcUu ^iil i_ijja3l-

yiijVjfl j»ji nS'ill (>• 4Uj liiilj AJĴSJ»3I y^ilj^l 1 iHi« j i i - ^ • 

•Ektodynamomorphic y^aljij Endodynamomorphic ty*\J On W Jjj^1 J ^ j - ̂  

.Uljll j JjjJ) Jlj ̂ a AiLuJI JuflVl 5 JU luujj jtl&j (3ft jL^uilj (JSj- r 

j_fSL«j A jiuljjillJ i_ajjii (ittk lAlĴ I AJJUIASI yiflljVl I4JJH OIaaII Aj.rtĵ .ti'ill CiUlaft jSj|-f 

.Liui-aillj 

.AJJUJAII yJalj^l yi J-aSlI SJU IfJft JJJJ yjJI A-lfil Aaa._>]j2JJAII yA L«- t 

.jtuijjHj IaIj^I Vjlil« AjjuxJI ̂ JaljiU ySjilSjall uuSjj2I ̂ Jft uiajjj ̂ ill AjtjjhB ,_>flljiJI jSji-o 

^ I j c jjau, .J.l t ^JjLilt ^J ja .J.t <, JjJ«JI Jjc J^c. .J.i , 3 j j ^ i J L i jLt ioi l l t̂o 



2010X2011 J j V i t ^ l j ^ l ( M i l : 

AjjjaJt ^frljjil ; "oSLA 

yJa l jV l ^fsui AiJlill : 

^ L u j 2 : l k J ^ 
a — c i j j i i 

cyialjVI f j i c jwui 

J t . W I 

ĵJc. ^gjll Ajj.wll (JjIaL^jVI J^ i £-a . Vn h Aj-ajjll j AjjjJaxlt jJ)]l (jC. 1 

.Ajttl.fwn»a!l j AjjjJaxll Llj] Uj.Vut A j j L i j j j A-LaJaJ 4_uiLliai ^ jJa j Ig-uiLui! 

.AjjjaJl ( j p Jj.K-ii'llj ^JSj ^.di l iVt CP jJSj _ 2 

j j jJlC-

.(Jb^J! (jJj^JJ 4-jj)>>>«-il Clliii-aJI (Jlau o a SJUj <_Jj£! 1 

CjUla-all (JLvi ^jlc- JPjp ^pll CP 2 

AajJ AjjuiZk 

rdJlolt J t . W t 

^jjluj J Ac. j j i a l l A-boulU AjjJjuall oA-ajaibU g"u>il ( J j j I/lc-i (j-a j t ^ i o 

i—La.̂ 11 <, _ lunl & .ixj 4_Lt<=LaJl AJVLUIA (j-aiij elDl£jous Cy> 

aJDAaJl Cy CLlLxLoui (jLkjl J > A\ 1 LiV 1 ^ -a l j j — AJJ^J ~ J-axJI 

jl^jJal CLlj-lr*. ^Ji Uo 4jjLca£j| Cya 4 > h CjUaS alAiSuij atajVI Li-a 

ejlall ^ C u j ^il j t e jL ja l l A j j l SJLojuiVI liltil CP S-^J^"1] L^a . l^J j i s r f j 

j j L a l tillmlj^ f.jxla Jalij ^ ( Ajjj^JI <JL)la.liill j l AjjjaJI sAajoiVI iVwitV ajjik^l 

: (CjUjJ = Aiaii JS) AijVt iaiijll J j l l j AjJj^Jl <C.tjj3t 

SXa^bU Jj! j l l tdM^iujVI <jc. A ^ U l ! j l j ^ V l —1 

(jjl^Jl ( j^ ' l ^ J a j j ^ a Importance of Biofertilizers oA^V I VaAi _ 2 

.^allall CjIjLuII ^ AJJJ^JI SJLauuoVt If^lU > > g^l Cll jS j 11 j j J _ 3 

J-a 4Jij'SMII AJJIJJI JiaxSI ^u AJjlUl fU ICJLJJLJ) J-a UjjJJ^I CiUlij ^rt^Vutt diLc->aa-all —4 
.AjUtiil j j c ' J 5JUa1! CJV̂ -UJI C> CJUIJIJI dlS 

jaJI ( j j^ j j lul l I'lini AoLafr l^Jku CiULu^V' ^ —5 

DIA a j S J ^ AJJULJ jjiiui^iil j^alt jSUiw <xlUmj (cjl^lilll) AJJJJJI SJ^ujVI — 6 
.AJ) JAW j I_i jjiaJI ^ Aoil j Jji!| L j l i « AjI j| ^ cjUlHSl 

j j j j l ! L LjUlaVI uJai 



qU&Lu. :<y*jl\ aU» j J ki3ui> jfl i > vi Jj\ ^.fti ^ 

iilLmlll frjaa _L3>1 

( ( iUjJ ^ 0) CiljUJI f.Ui x ji V :.1aill .IIaiuII 

.(jijVl £y Â  il.Inn Ajftjj uilkjj (jiajVI JiUiuil ^ 

.AaUuaJI (>« j-uil j ^ x> VI jj»33 ji i S1H1 V y*2aljVl ji-uij yi â JjJI T 

.iakUU AjC.U3a.VIJ AjjLfl3iVI (jojUaaJI y-iljVl j»jjij yi Land V-V 

.Mi SjUdJIj jjjll (jiijjlai ajLutl yi iaL ^ jUaiaVI t 

.AjLilu^l jUftl ( j j j iaia AJUll (jijVI Uj4 (Jaul) AlaLSlI <jijVI AjaiLfl fJJAJ-® 

.AikLJI yi i_ijlL»]| Uua Ijuirt Ifj Ajjlhall LjiLiA^I jfijLi (jij}U yiuajll jinlHI yi -* 

.ojjlsJ Lxjj Ujlsi Aji J5U3mV (J*3 jVl AjaiLfl AajJ £l»3j) Jjj d)t liJJJ^I c> 

.(jijVI Jtkui Jja Ajjl j j AajJ ĵ jlt jaia Xuaj (jijVl jUJJU j i A u/iKS AjjxjJI 5jjSaî -A 

. Jjm1i> ill {Ja}i\ AjaiUa -jj»* jjj«J yi AjjtuajiVI JJJUAJI JOU yi JA)»JJI '.'J'""'.! JS— \ 

.(jijVb ^UuiVI jli J'^" AftJ4\«J AjdjJall JjljaJI Jjjai. AftjAi^ Qii U i JLojI J j i j J ( > » (ĵ yi JililwbU fnfrill p\j^l lift- \ . 

.^ijJiil aU> -̂>1 n\l JiL. aJjaJI AJlft i i i i u t Jjia yJJ jUjVI y f t l j a ̂ Uaj yjljJaJI J a j i \ Ĵ UlLwV jUjilll iift-M ^ 

. AjI ill (jaaUoaJI (Jft yijici> nil JjJaJI Aft I jjll Ĵ U-a jjJij AjLuoj— 1 Y 

.(jijVI oalj i O-4 SjaIj Aj^li Jjjft (jijVI aJji. CiUjJ (̂ ia.1 jjJS31 »jji3il Aajxj J3 tiVlaJI (ji*J \ V 

.(jijVI aJ» Cila.jj (jA A^jUiU AaU A f t j jJ iSu uaj yftljjll J^UjuVI ĴsxaJ (jiaijVI j»jjij lift- ̂  f 

. jyilwiU oiljVl AjakiLa jUji3J AijjJa ^jVl JAvaS (>U3I Aiyla jj3«j- \ » 

(A^jj r . ) :AjjVI OljUd) ^ Jl^iall 

. . . yjk jjUsa i i l j Aj.uiluii CjUjW yil (_yajVI j»jjii jr U^j- ^ 

yilill yi UjUj JajSU AjjjjjjJI JiliiuiVI j i 1-iJJjj (JSai- Y 

> • y^aljVl fjjS3 ^U-i (>>~1" 

. . . . . . . . . . . . yA A3a>»j| j yA Ai« AajWI j IfiL CilJlx l̂ i_ij»j- i 

yflallS Ajjxa Aiku jujii yi l^j AjbLLuiiU flUAVI Jjlia. CiiUiu f-l»l >«Vl ĵJli-J 

yA btuai aJft JSUiudU (>ajVl jUjii gJUU Jaou-^ 

yA jjiisl ja a Jft (ji Ji\ JiUjiul (inill A Îj3jVI ilil jjUjUJI (>ui3j-V 

. . . . . . . . . . . . . . . . . . . y^i l^jjjft UI . . . . . . . . . . . . . . . . . . . JiUiwiU 1 j -jj*' yi u i a j i \ CiUjj -I CjI jxu iy>~/\ 

yA Ciljki. Ajuji f - l u a j JaJilt Û3JVI ^(jji la.i jUuil yik- ̂  

< yA ililjki. yi (jiijVl S^USj JAa*»JI (jijVl (̂ liluil ^ j j (Jjj Ajjll»2l j ja j - > • 

(^.JJ ^ » ) : AILill Jlyull 

.yJalj^l j»jjS3J AiJ3a-»ll jAl Jjiaj- \ 

.AAJS1»2I JjjJIj AJAUJI JjjJI yi y^aljVl fJjii <_£l>i (jjj 

. JiUL3«!)U AjaiUaJI cj-a l^jj'aij A^UWI af-liiil u ^ oijVl ^ (> JSJ yiUJI JiJJI jSii-T 

.JiUlufiU L^mH yi Jaj^L ^U3jVI jl\ uiuaji fUJI JiiJt I^M.nlj J uiaj y3JI LUUI iaia jSii-1 

.(JiUtLmSU (jiljVl j»JJij yi AjjlkJI AjxjJall Jjl>»JI >-aa. jJI yA U-o 

^SlJC .J.I t ^ j l i l ! j j a .J.i « ^tjoa. jj>JI JjC j -C , ^aJ^jlLt JiLfioill ^o 



2010 \ 2011 JjVt ^ I j - i l l d-aill 
Ajiu I "ĵ JJ^JJ.' : aJiLi 

CIjAa. A i : 

AcLui 2 : 

^jjll Ajj jaj l <"<1 l at'A. ̂  aAjjlmJ jJ^ll AjjjII ^ CLlLljj^j^ll (j-a A >>ill jl-ic. VI 

(>=»jVlj djbjjSxall (jJJ AJjsIJIAJI ClliXJl A-uiljJ pLoJuJl ^ LL)IJ j jSLlxdl L$J ^jSJ 

^ U j j J j AjjlSl (Jĵ aJ A j j ^ t I I oSlA JvLsljI ^ djbjj^Lall j j J Jla .Ig-l ^ U l l CiUoll j 

j l ( j i Ljajl Ia j jsll J ( j ^ L&-® CLiLulj Ajjujjj^I AjjI-liJl jj_£>lj*Jl dll j j - i 

(j-a 4_5Ic. Jj| Aj*AliaJl J AajLqjSJI AjjjJI J-SI (ji La£ . djLnll JA1 i'g*i CLlbj-aj^Jl 

ClUjjSxe jji=kj j 1 a"l ^ CjIjLuII J j i i . tllljljal j j - i iilljjSj . lg_s ^j-abll dllAjJlj djbj jSial l 

.A, Jill 

iliVJlJudlj 1 iff'mu Jbllj ^ji J j U j A-mj frtiAiS 94a. j j I a I <illuul jJ fr.frua ^ . 

: (cjUjJ ju£-= Ajaij JS) j L La CiLjjI iaII f L u J j j A jjLsj—SJl 

: AjjISI AiiiLaJI A j j A J > J M J I Jl JLSU -1 

. jjLluJI Jlau _ uj Liill Jlau _ i 

jjLmjill dliSj AjjIjA^UIJ AaJI <_5jj&l Oaj jjC j^jiuijill j>ua AJ j) A rtjiKu _2 
. Ajjlll ^ ujbjjijjJl AJiuiIJJ 

.CjIauaII cjUjjIjaII >£j Metabolism of Pesticides JjaJI <JA«j . 3 

4)ij AuLasdi siA j l*j yiJIj Jjji fIjVI VjUl« Nitrification (AjjSM) ojbJl Aabc -4 

a l i f J lilluiljJ f j^a y i ĵ-uai-jJl 

Commensalisms, Protocooperation, Symbiosis, Competition, —5 

Farm Cfe 500 j Poultry Manure J^u- <> o13 500 ^ Sa—-VI <> - 6 

Allaj £p> uijAJi Jiaj, dlla i—diaj eĴ -S Jjiaj jcJIIj Aj JjJa ^ j a . yard Manure 

%35 c i o b j i a i l l ^L UI& . Mineralization j immobilization ^b^Jaill Aia*j|jj 
.l̂ -«Luta>i f.UjI JUu J£ ̂  ^llall yiill Ci* ^ 

jLauJI ûil 
Characteristic 

jLauJI ûil 
pH (H20) Total N (%) Total C (%) C/N. P (g/kg) K (mg/kg) 

Poultry Manure 7.2 1.8 40 22,2 3.1 2628 

Farm yard Manure 7.7 0.7 35.0 50 1.1 1456 

i—cijjii M s 

Jj j j l lL CjLu^VI Ljjlai 



J j v l Jjll l u a i i 
20 n - 2 0 1 0 
JUc-Iuj : o ^ i ^ 

,_iJalj! n)-i (jl -%'ul 

^j^aljS/l AjUtxu 

4 - i 3 A x - a l a . 
A&ljj l l AjK 

g - ^ l j V l f j lc. ^ 

aj jVI AilaiVl CP 

J j v l J > J 1 

jjll ^kuill - 4 <—il jlill clulj - 3 l|Jw eloll - 2 ePajVi f 'j® jJI J ^ £-« <-ijc- _ I 

AjllS Ajjill e-Lall 'ig1 AjiDlc. j 1 g j\tv <-_iajJJ (Jill jx.IIJ I (jc. ^Kj — 

D ' C ' B ' A ^ i.in^i - r-

B 25 

D " 

75 
cm 

c L 
50 cm z = 

SJjilxa eLiiJI Q ILilll ; A i j a l a 

*la ^ Uuifj Aiaalu. A j j j S A j j j ImaJ JUill ( j j j l l ~1 :AjIIj]I ĵsII l$ia (J.H^' ^ill CjliDUll L-iiSI 

• CjljjLill j j . j j l j i l j ^Sj —4 (^jlill j j j -ail l ojS —3 4-laaLui 4 n Aa.jj ^gjll A^ j j l l Sj3 — 2 

^̂ iLuill Lulu ĴJO 50 Î S-OJUUJ A t U / ^ 1 0 LgAu^ajJ (Jat*_a LlLtjl , ^jijaila ( j j ^ j CS-1""̂  -̂ J^Z-

(jlljAjJl J-la-a UAjô xI . ajoj 9 Aclsjjl p.Lall (j-a Jj-aC. LaA jl*J ( j l£ j 25 U ^ - s 

• Qpflflall ( j j j (Jj-ali]! ^ VinAI -lie. P c > lilljlSj Jw 

.IgJjJC-j J X " l-» j-a (J&aJI ^J Ajjjajll JJ d lU j j j jjill 1" ft A&jjla Jjil 

cMSjl Jl > J 

Aala j o (jjli j-a aeljSJI i i b j 10 CHI A j j j A nr. AjjJajll jj-lsll LaLi. Ajuil jl^-i. ^ I 

J-Uca t % 1 5 AjJiSI aju^ ^ j j i j i ! I3J j n i =1500 , n2 =1000 cajlSa 

r̂ lYl.iil j 

t-jLuak. lilies J oJLa.1 J Ajjj ja. Aioia A Aja'sll ^-k- J jjuaaJI AaijS 1 nu 'V —(_J 

jjSJI j^jLull ^ W J ~ ^-JJ^ jjll 

r \ Jh J1>JI 

^-JJ dj^ji^JI UuJaj-a A-ajlx-c A j j j (jlxA (—Ujoijj] ̂  jSjaJI Jjiall j j x j l—lluia. AjjU-a — I 

cUJ % 2 5 t > ^ J ^ Aaiuu» 1 - i ^ l ^ WJL^. i ^ j j l l ALjJa - v 

400 AliiJb ^ dxjiiS^^ % 3 0 ^ J r , .2 Jo^jia- j L a A] cjL, % 3 5 t ^ 1.5 Ja-.il. AJ 

. A ° 10 Ajliiia liLa^ d u j j l L j j ^ l j ^ U l j A ° 

(JJ3jih j*u"\l ^-a — — 



j j ^ l ^ l j j j l j ^ i l l 

ijlj&Li / jJ! 

u j U i ^ j J f t j 

\ Ajx£ AJU\jli AljMi 

ZJjil/<ixsL> 

i^ljjJlSJS 

j-1 j j a J d j u j ^ V i (J -aU-ala i - I ; ĴJJ ; 1 (Jjj 

« CLjj^JSJI S J J J - L_i 

^jiiLaSlu j j j ^ j l i J (JilLialu > 'ijj^ (_sjlm2a31I J j L u l l A j j i i j - I ; ^ u La ; Y jjoi 

• n J J j l b jjJ=L*ji (jjSk.JJTIVI ^ j a - a j i J^Iui - L_i 

* j V i 

• 0 JJ^ii A s b ^ i a j ^pJI - I 

J^JOJ! j j g K j jc - A j j l a ^ j ' AiuiJ L5JJ& SJJJAJ! <JAIytl\ - L_i 

* d j U i i 

* dj 'oi l i yaj j"--' Iauaj 4 A j j i a j j S ni^lc. a. 

* ^.Lall d i l j j l ! j^ua'u-aLai AJSJS ^ ^ u j I _ I 

A i l l ^ l i d A j j ^ t f j j V S i 

» j j^a 'u-ala^l l ^ u L ^ i j ju^Ji (J^iVi ^J l J jj-al j * J l =1 

: 



Jjty yJi J-^Ji 

f 2 0 1 1 / 2 0 1 0 

(aaj^r ji isiliii A3 ji.Ji 

4J 

4Pl jjjl US' 

^ I j S l f j U p-J 

15)JjSli Ji>JI 

^jSfl j oU^ty ^ U - o l Jlp v j U J ^ I C r i I - t 

tUUi — ̂ j ^ l ^ o l i j J l S C J l ^ iijJl J ^ S J 1_ilsi£ — 

(Asry 15) ytill Jlj-Jl 

a;SJLJJI il_jil jii^Jl^L. ĵ î J — t 

Jlio£ ^ l J s - dJJi j — \ jilI 4-SlijJl jv'biill JUoi I — 

(isrji 15) dJiili Jij-Ji 

U Lt- o J j i l I ob>e-iJl ^ j j j jJW2> 4~-IJLjl JU^lS'Vlj oiiaJl U^ui 4-jtJl yJJ Juf — 1 

. JSvJ Jlic. dDi t o L ^ L O JS" 

r>1 j j — y i j j u j j i jb-t ja 20 I«JI uw>! ^ 5 y o j j o u ^ - 2 

j J ^ d l oUUl c-iir liU (Ce ol/sll jjTy) cO; jJl j ^ y jJl> ^ JbM oL-D 

4) ̂ LJĵ /I X & j Z n - J ^ U - o l ^ f S — f Ce/S 4 Ce oy <M-\ gs^-l JUi JjjJri 

Soil No. Initial Zn (ppm) Ce (ppm) 
1 60 5 
2 300 80 
3 600 200 

:(*>•>> 15) gjl^l Jt>Jl 

Jyijl jA U — 1 

U ( C ) >Jl jt (P ) -ki^Jl t (7) «jlyM A^jj 1 (a) ivwuil V^11 J^ Jy 

. 4JU- JS~ j ^ysLxO^I 

:4jyi 4buil ^ ^ oiuT J Zero Point of Charge (ZPC)j,j&\ ^ u - 2 

S-OH oS-0' + H" 

(3j^i'j J-ijs!^ Oly.tt.-Jl 



J9'J| c£sjw|jaJ|j£iflJ| uLsloj itii^xJI dxioLzi 

r- l l/rc£vcobJ| <pLJ| cjCvj=»|j| glJt-> j m| LzKyJyjjSj ac|jjJ| i i i S 

j l i c l i u ij-o jJ| JLo-ciJI oj|a| cLuuil cLtJLiJ] i9>iJ| cSsj~>|j[J| (p^ic (Jujjl9 

SjA J2J Q U j J 10) J ^ l 

9 Jj2u U J lc 9 ( j i jSU gJLail Jaluaj (1 

9 U Jk . 9 acljjJl (»l ̂ S f l 4 a ^ j (>« Jujil U&l (V 

9 ^ > > i i l dljk) 20141 jSj>t UJ 9^1 jV l Ji jjAJOJb jjmTitl U (T 

sjA J-J \0) -:<jdUJI J l i - J I 

94K g i & j 9 ^ * 1 C ^ i f l Jyto aJ IOJJLJI Ji c^LoJt JA (1 

C ^ U i L , d t b U J 9 l ( } i n ' i l i ( T v Js. a^Lolt 2UU qjuI lSJJI jdil JH^ (T 

U J ic ( ^ j l acljj-1 j»b2d! jLic lA>l j3 Joj^JJl ^ U (T 
9Jj22 

J2J h i U j J (4ft) J 1 0) £ d U I JI$-JI 
* 

9^1jSfl 2uUc, Jz ^9>2J| JLic J * lAJL»t u-oy U (1 

jliVl pAl lu-L4 ty^ljSfl ZUsJa uJI Oj infill ̂ jĴ SlJ J } LSJjp (jjJl J<«lj«]| L* (Y 
95>1211 2U>.lill 5>al l 

<?* j U J t| . , . ! j U ^ A j ^ j * .-<1jU-L QJ J (Y 

s jA JSJ w U j J ( i f t jJ 10) gjl^JI JI$-JI 

9^1 jSU uiLuflitS Aj j .^^ l j l l p|jL*xu4^c. a^uJt jliSfl ( j A U (1 

2buloll JLc 5 j l i S / l I 2 u c l j j J l jSfl £$13 j j L m ^a! Jatai jSiJ (Y 

ty^ljVl ( j i t i J ^ I l^jlcl>4 LJO^ J^UI lalZuJl |«A1 ^ U (r 

oUuUl ^ 



2010 \ 2011 Jj^l ^ - I jJ l l ( M l 

j i AjuI jll SSjil l : 

AcLui 2 : c^4^ 
3 c l j j l l ^ 

t ^ l f t l f j ig ^ 

: Jj)Sn J l > * f l 

J k j Starch Hydrolysis Ju AjjiSl ^ AiliLJl a_ujjjSII aj^wJI Î jJI J k j 
Ua tAĵ JaJl Sia^Vl o?0^ d^ Aspergillus, Alternaria, Penicillum, Rhizopus, < » -2 

J j k j ^cjlij Jja^. ( j j a . Farm yard Manure ^ ^ i y - ^ j j <y> q L ^ . I j 

Mineralization jl immobilization j ^ U J ! OPfJ W 2 ^ ^ ^ J 
.l^lua.1 e-liil JU^ tji (jill iJ&lI UJJJ^' i > %35 C A j j U I jjL Ulc. . ? 

jUUAII x̂uil 

Characteristic 

jUUAII x̂uil K 

(mg/kg) 
C/N. 

pH 

(H20) 

P 

(g/kg) 

Total C 

(%) 
Total N (%) 

Compost 2628 22,2 7.2 3.1 40 1.8 

Farm yard Manure 1456 50 7.7 1.1 35.0 0.7 

_ : CiUjjSOA!! f UfcuLj A jjLaj SJl LJVjUALI UJ*J s JAa-4 Jslij ̂  £ 

Associative Microorganisms or Free living .(^IsISjV <jja.jjiul! a j j U _ 1 

bacteria. 

Condition for Biological nitrogen fixation, Habitat, Energy source and Mechanism 

.AJJJJI CJJUJ CJjjVl cpU^j] j jiill JI jii.1 A£>IC - 2 

V^jji.jjiiil! ^ Ajjall UjJ^*®^ (j^i'lill tiij.}^. I 'i'î  i. i ft -"3 

^ 1 5 
Al l tt l J | > J | 

.CjUjjIiaJI lilii jS'i Metabolism of Pesticides ^jI j j^I f j ^ 1 

population dynamics ^LfLulujj JaLAj Ailii^ o U j A j a j jLuSj j j^ l jiJl Jj^j _ 2 

jiSfl (jlc. Jj (e.g., bacteria vs. fungi) AjJill ^ s.ia.1 jlall a ilia. JI ajjjjIiaII cAe.>»a-»!l 

•even different species. ax.j-a-all J i b AajjjliJl 

fr-^3 IS3 

Microhabitats in Soil ajjjII ^ ciiUj^WSl ( j j L 

^ I j l l J l > » 

Ajĵ ut-JI jj^ih jill j j . .o Ajbl A-ifLul̂ JA ^JjJajJ AjjjJU j i «-i'ir. CjYj^J CjUjj^Lall ^^jlj — 1 
. A J J I A J J I J ^ I ClZkJ Ajulill JJC. 

tjjj 0JjJ*]l CilsiUil oiA J Clla!)U]l ijA 1 g > !a*j (ĵ J J LjJJJ ^ (Jjluo ̂ jjll ^^xAikll I j h •"J ̂  -2 
AjjjII ^gi Ŝ alubO AjSxoUjJ Ig ir. 0J«1in« till JJ*J ̂  Ajjjll ŷi A_ujj£j^1I Cjlc.j^o^all 

- ; Olî JtJl Â jxJ La (.Jjjq ^ 

Commensalisms, Protocooperation, Symbiosis, Competition, Parasitism 
^ 1 5 



jUic-Luj Axjljll ; AijiH <U3 ̂ loll Ajt^b*. 

> V V ( ) Ajc.1 j j A^-iiA; 4j&ljjll AjIS 

j'VI f j le. f^A 

JO . 

( A^ jJ ^ 0 ) J jVI JI>uJl 

( CllLxjJ o ) V dilj J ji\ CllLo jLo ĵAI A u ^ j V I Jjl j i . - i 

( CjI^-jJ ° ) V ojlA I J C-I^ll ^Al l-N ^ ^•XoVLl OJjliall Li 

( (JllLi. j j ° ) V I g jL, 4_i9j£ j A_iLo jJI ^ >>il jV I ^ ^ >̂ »'l>ul I ̂ r >>> -Ĵ . 

( A^jJ ^ o ) J I J ^ I 

Sib ^ -i 

( Cllbv J 1 • ) o jLiall IA jbl ^Ic. L_ililSl AaiiS j 

( CLLBK.JJ ° ) V J JLUS AIIII " IF. J ^̂ JILL 4 )"IL JL^IVI I^JLL^VI LO 

( ^ o ) _;Co3lilll Jl^uill 

V ALL JL! J V ..VUI.IL £OAB JJ JJC. J-L^I i o l b ^ -i 

V Ajl j j^o j ^Cj^ijlb jll jiliaj 1" 1-v'i jj\\ j f - f-.K'l -I 

bjbxaj 

^Jc. ^ J l JdC. jLa^i /j.l j j • i i ^ j l jlaill Aic. 'IJ.u'w Jl /J i 



f2011/2010 

OIIPU : (JUpty Sjbl JJ^l ASjASI 

JjSt Jij-Ji 

V '̂Livs—Si i Inosilicates —LJU Nesosilicates alii-—il:y^l olSLLJi ^ JT ^ — t 

( oU - j j 6 ) dili LIT ^ ^ j j i^. JS3 S7.-0 Phyllosilicates 

Jj—p J—a 1—. 1.32 y> X Jtei <Jua>j t 0.78 jJ» A+ dJhi Jn^ (Ills' lil — <_j 

( o W j i 4 ) .aJU-l aJux ( j ĴbJl tij^Jl J^iJl y>l« j J»UjVI 

OjLw ^Ip oa^jJl j Isomorphous substitution JJLJ.I j j j y> U _ £ 

( o U - j i 5 ) . f-VjJlj libU-l Jlir. (jy 1:2 JiJaJl 

( ^ j i l 5 ) : ^liil Jlj-Jl 

Cation Exchange Capacity (CEC) ,Anion Exchange,Soil j—• ^—^ £ ̂ —II ^ — \ 

(oU- j j 6) JT }'y is* Buffering capacity 

t j l L y % 50 ĵip CJlS'j J * J J oJL- % 40 I (jjf % 60 Jlp ^ j l 4JLjP — 

JIjs5l ^ ol i j£l l 4JjLJ| <jt o-Lp lilj i SjU % 2 t oJJl % 30 <, c - J j l T % 20 

( o U ^ 5) .J>fi\ oi i 5J3U1 1 100 I 400 < 40 « 15 « 100 : ^ 

i CjLJIj Joji\ ^Js- pH pij joL" jj&Uj Aijd\ yJ-l i iJâ Jl Ĥ < 3 — £ 

( oUr j i 4 ) pH ^ij ^ Cljb ^ 

( * r j i l 5 ) : lUuJl Jl>j l 

si—a yj; JAIjx)\ pjJ diJiS"j J>jSlI 5 j l j j U a ^ i u ; j L ^jSU \p^Jl Sjl>1 -I 

( o u j j 6 > 

( o U j j 4 ) c l j j ^ l JA j r oy â UJl Oy -kai ^-jJli - V 

V ^ A l J p P u ŷ UiJl . 1 

d j i J U - T l j C jlp ^ ^ J ^ l {.Ijil ( ^ . 2 

^j'i/l CJL-J- ^̂ KtJ-l ^ j j j l j ĵPjJ| Ĵâ JI .3 

j^Jlj Aî UiJl kh&l .4 

( c j I * j i 5) j r ^ y ^̂ SvJlSLil J-UJl i jLp aL. 1*1,11\̂ I o l ^ jy 



: gtJ\ Jt>Ji 

- >-1 . jb Jw <j J ^ 10 ijUrl ^Jsjl «LJUsjS|l iLtlnll fty>r\ JOu — I 

50 A+e>lC. oij^til (J^J Î i_>Url jjjjl uf O-Jp lil j tjvJaJlj C..I...I1 JJ> J^J IL^Jl 

( o l » J j 7 ) 0.10 I 0.15 o U U Olij I (JJUJ ̂ ^ J> 

( oU - j j 4) ijjJl ̂ j ^ 1 u* J * ^ j V i X 
(oU- j i 4) :Jai» ju 

JjJLiJlJ o i J L - p . 1 
Aj y/SS' jjJl JbJbi-l oLS"y eJL-Tl .2 

(3jflsJ'j ̂ b^jJb OLiodl iwJsl 



fbUkJl (JA*.Jl Aill ^UU 

( 2011-2010) JjVI Jill Juull AJJ* Jluaji oUl.1 AJU.1 

OUfrU- : <>JI ^ j V I Aijill 

AJSJUI AJUIL* 

Ac-IjJI AJS 

^ s l j V l fwui 

15) : ( o - l jSVI < > ^pywaSI j l i i l ) J j V l Jl>-1! 

dbi J l^JiUiJ - Win nil JOA J-iUll A.JIKII I/^" ) <ic.ljjll JL^JVI cj lJj j -1 

. ( l̂ Jc-US SjLij j »L«1I J — (jdjjil t̂uj/l (jxuiaJij Ajc-ljjll dilAxuJI 

( f 1743 - (.1593 (.1643 J ^ i l W f1593^ ' ' J ^ j J o-W*1 >->•> J^ -2 

- 3jjLiJjill - Aĵ aJI) jAlJill <J jJc. y, AjjaJI jl^ijVl flc -3 

ic.1 jjJU ĵ J JiH uA ( JJLJ>•>!!- JJIiJjjjVl- Jiiu.ĵ iVl) (> SiiJI ui Â jaJI JiljiiSl Jiti OljjijJI -4 

Jlojj Cjl̂ iJI ^Ui (ĵ i (jJajVU Wĵ j Ol jliJI (ĵ i e-UaC. jl Ixu!j (jc ojUc. (J jUJI ji tŜ aJI i—i!A«JI -5 

( > J.S 400 - 500 - 600 ) t> 

-UjJa -̂UuSVI iJjWjA U^JJ-"!' ~ U-WJ^ Ij'̂ 'l (jjtfj — (jĵ uiSVl — UJJJ^O -6 

Jl llljjjl S jiUij (Ĵ UIJ 

L. U L L J I CiULUI JI Jj.^11 

(^30-20-^ 300-200 3000 _ 2000 ) fAJ&J J ^ jji-jjSVl i i L i i l -7 

^ 176 ) <lja Ji-lj J J o j j J f - 1 ( j j j <_j ill i j W « • >»1I t i j l — 8 ( f^ 76 - (3JJJ ̂  276 - (JjjJ 

. <—i-<alL-JIjjSIJ IJĴ J tilij ( j j^ ^P^JjM' S l̂jS ( ulrni ~ ĴJJ _ ^ Lâ jc. —9 

(cjbjill) tia^JI CjUu.i>II JUJI Jill - J j Jiil\) sljiJI |> >> J Jti J ) <_ijll plj^l 5±iS a«ijjl lil -10 

elĵ IJ 4jini')ll rtj (jlj < i'iK'ill ij* ^I liiAaJ V *UU ( (j* Cjljĵ )̂ - J 0 — 

%100 t> Jisi JI liA 

( ^ I JJ I I 0 5—3 — ^^jJI -^Ujll Jj-jj Jjiao J âl̂ 'liiinll » j^Vl Ir.i.ll ŷo Jf^ - 1 1 

(AJJ.H'III — ^jj — l-<i I hll ) IJjljS J ju «I I njlll -12 

cjjJjSJI SJJJ — (jj=kjjjj]l O j j j ) Jj« Jc. i«J«J J l l j JjVl (.LIJI J WjĴ S JI LojJ JJI«-« ̂ UaJ 9̂-JJ —13 

( (j^^ll Djjj — 

l-iĵ  oil Ĵ JI J Jlijl Î A ( (̂ jluU ~ Ajjj — jjnVn J (ji (JJJĴ ll L̂uî l ̂ jlj 3 JJ.J ̂ Jawjl̂ j {jiajVl "'"' —14 

jVl t̂ixuj 0 jl SjSk jJ ŜJJJ Lô jc. A")!..!) ^ jLaU — Jjjj — ̂ jn'sn ̂  j UjSĵ ll In HI ĴJJJ ( j^ (J^J^lj 

. ̂ 11 ) J till jaijll (jc. Li2 jaJI 1-iiUJI JSj^a.OJJJ^I LS-̂  J Jll ijljjijll -15 

(tj^jVi Ĵaui s j i — jVI j — 

(AA,jj 30) :(<>si) ^lilll 

JJAJJ J^CJ SJa l̂jj i kYn oil ClLaiUill JiU. fj* <c-jjl«ll lljljljjUj Uxla-»ll Jail (jiu 

I 4 ^ A J!>U. (JA Ĵ ĴLLL " 'I ' 0 JJU Ĵi.il'L 

Jc- ^JaaII - '-̂ tl (julji jl fl — 2 

y-Lc (jj_jjj_3 ji_ojj l_j SjSa -3 • 

~3 -2 _ 1 JajoiJ I Oi) S (>«-4 

t> Barograph csj^1 jj^L -5 

Stokes's law ^ j = • ji^ 6 

fUVl JJt (j'j ' r4 250 jjA SJUsUJI jli^Vl ^aS |j] JIA...IUJ Jili J (jk«ll SjI jc) Ja-ll I, l.,r.l 

Li lxSI j i a j i r J j 20 J ^ i u j^u s>^i i 



: ~8 

CLUA. ^ AJJJ-ILLJ AJJLJI CIL-ILJOLL ^ U U I J J ^ J L A I L—IN-IJ - 9 

ĴUI! (jljji r̂ Inml j ÔJJJJUX L̂LLUI ô Lii-all ol-Lall ̂ JkC* Ĵ liaj—' 1 0 

(jJo-oUk (jj^Jj £-0 (Jc-lilj ji dLjlull (jiô Uk. OH jjJliA (Jc.Ujj — 1 1 

SJ^UCAII J J J ^ U 4_L_JJJO ^ ^SJ — J^JJI C J U ^ . ^ J J — 1 2 

CJLJLC. ^GI ( J I J J ULUZK JLC. AJIJ ] J-LA A-BJAXAJI JUA-DVL U - 0 S JL-JAIL J\JVI (JOLIL ÂJJ — 1 3 

(jJĵ J ^ junl.'ull A=J Jfi*J ^Ul jlL ^ ^ U jS j La ĵ-ALUS OJBWJIL Ĵ kLnll 

CJjÂ a j LuLuî  U îJ^ U^jt*-} ~14 

j j j i j j k l l I ^aU j I j l^ic.j^i <JjJ jj j j j jaJI (JA llLJI CllsJall J ^ L j l l JJ _ 1 6 

15) CjIJLuuII ?l.i tLi j i j t^ h&c. illAll J|>J| 

Sjjx« sjLJI »jl j i . j j j l f j l ; j l l SjIj=JI ajuS l^jlj Specific heat ajc- _>ill SjljaJI kj»j -1 

AAJJ J J « • nil A 1 (p ' 'i JJ t 

. JjJall i j k i . jjc. J«jll ji L_lji!l jJUll J SjljaJl ÛJI £jjjjll Jc. JJJJ Jll j o —2 

Isobars ajjIuuJI L jk i . Jc. j*«1I j c ^ LyajJ\ j ' j j j ^j' '1 r l j j l J ^ _3 

jujjl AJUc. <JJ]£ JtilUj CAjLilL a\\ e.\j$JI J 4jjLJ1I JJiij J l i_iL=JI s i I J i jl-ijll dlĵ SI KU ~4 

tlibLuli J <..iiB ' 

^UJC-LJ ĴSJ ^YI J^JAJJ JL 7. .TIVL JAJ ^ JJAJJJ (J-AJO YLL T—ILAJI PI J^JU T—JAJLL PLĴ JI IALI. ~5 

JL TTIVL J J.'.̂  V- ̂ IJ BJ&J T̂ H. N"TJ 

ijjljic. Jl J^aj UJLOC-I J (>• J AJ'J (,i^'i (jjll (^liJI J J jLv^^l ^liijl J^u ~6 

jj* • 

(j-c AJJjail tllljja-uill ji ditlxJI ĴA A_ilaj J-Ljj l̂ jic. ' Ĵ JII (̂ jallftil J IJAJ j-ojj jJI djUlaill jjl —7 

lji>jVl jcjâ i 

pLttxiill J jiin.all ^lijjl jljjl UilS ̂  (ĵ J—® 

4_lljuull AjjlajJI (JjUa J j*ijrttiij\\l Â̂ lwU —9 

AxaSlI J ̂ iLjâ il joj J jilt Jjj JJT J"» - • Aiaj-ul̂ J ujUllj Ajjjil ^ij jiJl clô  < ̂  I\. .I ĴJ — 10 

4_L*ill j l i f t J c . jl^jll Cjlc-Luj A jJ^ Axajjll j lgjl l tlllc-Luj iaj^jlLft yA j ^ J y i P "" 1 1 

t fl^Jtll J ojjjlilft oyjljiA (_jl Cy yil f-Lftll jLaJ (JUijjl (jlc. 2 ĵ uliiAll Aijla Xaio -12 

M-JJ. ̂>11 ^ jLi. Jl ftjIjsJI ftJ^G (JJ*̂  V J (Ji-b Jl J. ..MI JJJAJ djlj^all "13 

ji«jLS UJ^0 149.6 jl U^J1^'j asLAJ' ^ c r 4 AjSlill jll ~14 

jjUjS J Cjliiijll (jjjjla (jc. jaJI J l Jj cSjil NO2 Ĵ P JĴ JJ iJjbjjjill JlijjVI (JjaJill Ajjjjj — 15 

A^ajiI Ojoiiill l-i.II J c jlftll- AjjlSjJI uU jill J!)U. jjSi AjaSj ji Cj\ Kj-> J 

1 ̂  U...II SjljaJl SĴ JJ J CJI JJ«MI ^ 1 o"' jaJI J Sjj^j-all pLftll AjaS —16 

1 !i . hlK il Aic. ij^i)nj SjaJbuJI SjljaJI AajJ ̂ UjjI jaJI J «.L«1I Sjl jc. fj'iii^ n — 1 7 

E jUia j l j l dll j JJC. ^ j j j J p H II j j ^ JLUUJUAII J ^ JJ. .IVJ jjll j ^jj.iillSlI CjljJJJI^ JA^ J jJU^ll Cjljjjl cl^-^j A >/•' ' 1 8 

. Î J 4c.jjloll CjljUill IjjjaL^li-aj (j^ajVl Ajjj-tii Jc-

F= 5/9 C - 32 ^JUAII Sij^ Si J1* J ! ajjĵ J j^il l»J j=JI j-> ^ -19 

C= (K + 273) aIjU-JI J j jL jc. ^ilk. ^ j j J l ^.JJI Sjlj=JI Jjj^s ^ -20 

fljLti^. XÔ ft .J.i : AJUOII jlSuii JJS JJLLJ JUIFTJ ̂ Ĵ XLLS. 



T . U/Y O . JjYI jAll <>aiJI 
(^xicLui: 

4jjUllj AjwajVI Jj)>»3) j j i a 
SJlc5U Ojkillj j (^iaiwLol! 4-ilkil 

AJ&Ijjll A^iifrlt A-BUS-JjVI Ajjilt 

•5V 

yuatjVl f j c . jwui 

( A a j j ^ 0 ) <^Vb j ^ u a U l U JjSn J t >J l 

_ (jaji\ uiSjS ^ ^ j ^ J ! ui^liJI - uubJI <> JjlJAJI j J - AjjuJaJI JjIJAU JSLSJ 

SA^Ij j l j j J ^ A S i v j jJlaJI ^ ^jjLaII J — ija ^Jj^l ^bUaJ ^ j j a J ! Jolxll — U u u j J t j t l i ! j xa j l a j j l l l 

J j i J l j j L k j J I _ A J l k b U l A j j^I _ Aj jL^frVI jUx»VI - Ob jaJ I j L^VI - k j U ^ I A j ^ I _ ^ 

, j i U l j JAJJI — SjjjaII AAJLOI - JJIJAII S j i j _ AjfljaJl SUAII CjJJC _ 

( A ^ j j T • ) A^Vl j r l j j V l ^ t Jt>Jt 

A J S L U J I A J J J J I — J I .R- I 'H J ^ F JJHLL — ( J L * - ® A L J K J L ^ S J A U J ( - U J L L A L J L A J ^ B J L B G U U A J L D I J A U 

j jbJ! A ^ l j lL » i _ yxuti l JUU!j JJJJJJ!J ^aill <> 4iQal!j ^ubj f iJI _ ^ AJJ^IJ 

uiljaJV! AjjIII ^ J b m _ klJlu&l j i j l S l i - f U l l j *U!I M j _ A^jJt jUx,| 
jb l AXJLaj j b j aJ I AOAUJJja jl^JSfl Al£ju> — lilLu^YI JJLUX« AJLUL J AxxJa — Akudj j j 

. h i j a J t SUaJI 

( A A J J YO ) - ; DIFTSLI 

J! ji 9.L*!l AJxuiljj ualjaJVI AaIu Ajj^ AjJlaJ! A^luJl Ol U - \ 

? ^ jU-ya l l A-»U!I (j^jLuaaJI ^ U j _ ^ j U ^ a j ! ^ola l^aS JSJ A j i l j i a J l A^»>VI ^ b> - Y 

? y k JjAuiilj jUa^VI JLUSA (jjjla CP ^ ^ - ̂  

? (̂ ^JAIJSN ^MUALUIV ^ ( j \ I ̂  JLC- (-SSJJJ J^LJSJI j\ IIIHLJ (JAJ*1UJ! 

Aiiu,VI Ci^jii 




