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15 ) âjJ uuajj ̂ xxui 4Mj JS JtjAjJl 
.AjcljjJl Sjj-ill yoll AiljiJI ^U .1 

.£iillj jLA!j <> JS Jjjla ^IjV! ^ fl»Jl jaS (jMi. ̂ Iaj .2 
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Metabolism of Pesticide ^Wjj^l Î JKj CiIjuaJ! If! JajiL cj^liUl Jaia jjc . J 
JlaaU dl.̂ nall ̂ yxu <LajL3u» ulxuii — CJ .CIUJJSJASI liiij jji -t Ĵ 

CilJjxJI Jlaj îc. Aaiuil uijjlall jjiib .^^IjjJI 
: CjlŜ lbdi SJiA Ajiu U AJl»i jj . 2 

Syngergism, Predation and Amensalism 
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.hjtiL M U l j AaSIjfll u a C a a j CibjjlwJ! 4kudjj Ajjill! 
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Ammonification -M Nitrogen Mineralization cSJ"3*-31 O^jj^1 ^ ^ - 1 
Factors Affecting Ammonification ^ ^ jjjj <̂ 1 

.̂ fcf̂ JJJĴ I (>® ĵfrljjJl ^J '̂ O-jj'*"̂  Oallll Cjjjfc* Ĵliii UISju -̂uaj -2 
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.Ajĵ L tlbjjl^t f-UuL JA^I p^aj . Jl^uJl 

^ 6- Cellulosej^Ml Starch Ua Jlau JL, hjilI ^ Ail^ll â jjjSJI I .1 
.ffla !sl£ Jolau f-Uiii CjLjjIiaJI dJj j JJau U jjfc ̂ Sll CjUjftlj jj 

Jb̂ lJ 4JjL̂ I oiU^Vt Cjliua k̂l ^ Ĵ 1^1 J1^ J LWĴ  -2 
Formation and Decomposition of Humus . 

SjUJI Jlaj AjUc. C/N ration JJjJ Mineralization , Immobilization -3 

^jJ 18 

population CjIpjâ aII AjImUjJj iaLiu J&. AilOUj^j AjjUaSjjĵ I oaljiJl JJJJ. 1 
t 1 ^ 1 u^ & (e.g., bacteria vs. fungi) J* S^ljUl UHLaSI dynamics 

even different species. S l̂jJI Ac-ĵ â l Jib 
dlj f jJa Jl 

Jg. ô all (jJÛ  jiijj OjS ^ (Microhabitats in Soil) ^ jj^ 
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(cjUjj O) U« A&C. JS Ha ĴJIJ jwij (I 
.̂ JajVl Ûailt JlflT £yla3i A_luu3 n̂j.iktl jjjjSJM 

J-̂  fc* 2_uJxuJ! AjJall ^ pH Jl fijj CjUjĵ S 
.(Jaji\ (J Sjlall Â uuj jUâ Vl ÂaS AjfcUIl-V 

• uijVl AjaaUll jLk«VI VASJ jijjuJlUI cjUjĵ S jai JaC A&Ldl-i 
.(jiajVI cHîAJ AjfcUJI-o 

(oUjJ 1 .) :AjiUll ÎjtjVl cW (JJL̂ 1 (v 
.<UJA1A3I AjjaIIJ I ÂUJJASI ^ 

•Carbonization piuib 4 Carbonation Ajj/JI-r 
.AjJC-lS AjjU jji>-ua i i Aô la AjjU jjaû  Juai ajLa Ĵc AJj'nall ĴaljVl Ljliua-f 
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.Ajlac JS Ji \ji\ l̂laill cjliusj Laterization V-̂ J 1 Podzolization AjL»c cjjja. i_ijjia-o 
So) ' cjIJUJI J*S! Jl̂ ull 

ĵ J ^ jjjj ' 4 jTjjMt Aĵ vjjl i_iLoii (JA- ̂  
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Ajjj Ciaj Ifcwalji jxuiljj pH (4j I4J9 ^ ĴHS MJJ&I Â IaII ^̂ j/j) ojSjj-V 
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tp̂ lijJI Ĵ uJl îSj AjaUVI JJC (> JS Ajjlaa i_iualj! A_tuuJl jiijj i_ijS JjJa. ^ ^-T 

uiujilJ Boling Jcija I4JC. Jjlajj CjUSjaJI cjlLua yA U-r 
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. p i j pUll 4pUill 4 grlrati 4 (jiL&Vlj ̂ USjVI 4 
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:<>I ili i_ijc -Y1 

t Ŝ alill i pH -N fSj ' ajjjII .̂ujhnll 'Cation Exchange Capacity (CEC) 
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4 -Ija-j Jl ji-aVl OĴ ' ' D-3Ĵ  ts-̂ 'j tjĵ ' Cf̂ Ji (c 
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AjjLall Aalal̂ li (Ĵ alĴ VL (̂ Mdil <• '<• J • ̂  4̂aJbua (ĵ -aJ ûSaj -2 
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.^jbjjliAi! ÛUJ)J <UJLAJ£J) CiYjbbdl̂  tiljjUl La-ub4JUJI Aliutf) Cf> LJA! 
JJVI JljJi" 

ĵ iuî ill Ĵ uc j (uJtia) (Jja.jjiull (J Ĵ uc- ^V p̂j UJLJJIIAJI jjJ J 
.tgulc. Sjii>»il J*ljxl\ j aLul} AjjiSl Cibjjlî  jSii . <-1 

(OUjĴ  .) 
(CjlijJO ) 

(CjÎ jj o) .cSJJC' JIjaj AJUiuiVI ACjjJaJI ( j d a J j a u u J I AjC C/N Rratio j - i 
(̂ Ujje ) jjaj j CjIjH3I J! jail «_jUui'| yAU . u 
(oUjj® ) .CibJjSjll AIiajIjj CijjVI t̂ JJJJ tjJc. jiijj JaljaJl jSj| . -A 

<jajVI ^ 43AAJI fb̂ VI Jî friJ JJC.J 4iAill *ba>VI fÛ VI <> ^ ^ ĵĴ 1 cSJ^ 

Sjj.ua lî J j jaIuia jjxj ^ jVI CjLjjIî I JlJClj A nil j Ajj jbLill CilSiUJl 
.^IjVI J Lliiu 

- ; ^Vl CjLullj (jlajVb ilibjjS-iajl Aî lc. jjIa! dlmtjj ^ . 

SjIaII Jlaj 4 c - j j j j Ĵ ljaJl . Jb.iJl CjlLua pA) . til SjLaJl - ^ 

yi A JJjSJl Aĵ uasJl Jl jaJI Jlaj ^ JJ11— ^ 
Degradation of different Carbon Compounds 

. ; Jl* ilibjjJLiAi! fLujIj CjLajjjyi Ĵ J 
Hydrolysis Starch L̂ JJI JAaj. 

Cellulose jjJjA-J! Jiau-

Commensalism, Competition, Parasitism 
.: CilhUJl sifc Amiu U I _r 

Metabolism of Pesticide cjbjjSjAil Aiâ î j cjijaxJi JjILu 
LfcĴI JK"iU CIIAUAII -Ĵ IT J LJIXUII j CJÎUAII A CJIjjjLMJI ^IJJI j-̂ j J-a 

( ^ r . ) 
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ji jAjsuiil JjVl ^-iljJl! J ^ l 
AtLuJ Y ; ô jJl Y • \ o/Y • \ i ^laJt Ûll 

Y • u / . v • t o^^V1 

: JjVt Jlj^l 
.Aj _>LSL) diL ; A; all g-bu-ub J.no'ill ^a jĝ ia 3 

. JJALULAĴJI Jjjjjluill Lutill :AJJU3I AjjJaaJl JIJASI JIXJ ^ CJLijjIIAJI JJJ - \ 
. (JjbjjSoAJl fbujui j 4 rtll LjLajjjVI jjij (̂ JLIJI jjil JtuJajj 

•Lia _ r 
AjjSJI ^ Autotrophic Mjjjj^VIj Heterotrophic Mjjjjj^I ^Wjj^I jjJ -I 

.^Ijjit 
AjfrljjJl (J, jjiu^l juaj& CjVĵ j Ljbjjli^l JjJ - <_J 

Role of Microorganisms in Phosphorus Transphormation 

4*jJ ̂  o 

rJaia jSjl. 
. JK'U Cjbj mH (jiaau 4_ajULa ulxuj'l - ^ 

.CJIAiaaD ^jljjJl JlauJl IS.j^JG. Ajiult <_jjjJail JJJU - Y 
Aiâ ljj Ajĵ I aaUmII CjI^I o ĵjuj .i Metabolism of Pesticide ^ - ? 

.CjIJLuaII AilCibjjSj-aJl jjj j^j <̂ ibjj%All 
Ig-Jaxjj Ajĵ I CjbjjLta jjj d̂ bjJl Clilî lsJl jji _ £ 

Commensalisms, Competition -: ^^ J^ o t̂i* j^j djLâ UJ) S U - « 
4a.jj ^ a 

a-Sarcina ureae. b- Azotobacter chroococcum. 
c- Frankia. d- Rhizobium japonicum. 
e- Bacillus cerculance. f- Serratia marcescens. 
g- Desulfovibrio desulfuricans. h- Thiobacillus denitrifical. 

r. 

ifrljll JI>Jt 

(oUa.jj) . ^ j V 1 AJa l̂jj ̂ jail jo^jjlnJl Cuxu jiijj ^Sl! JaIjx!) jSjI . j 
(u ĵ-i) 
(^jJ 1) 

.kjsii ^ c ĵjVi j j j ^ j oijsiii jt j&y ^ a u i Jijjiiii CJ^} - V 
Mcthylation - - SjaAIII :<Jj& -

jiJ^b ^UVI c-uLi 
Aliu&l t±l 2 



^jdj^ll gLW Î 

(jtk-La : f̂i&jJI 
IMi : ĵ li r>: 

: A-ljSI dliuiill 

(LJUJJ r) .̂ IjVI Oiî J JaljxB AjjLWi Cjl̂ hJI ĴyhVi M̂JJ ^aj (i 
(A*jJ Y Y) " £ljjVI u« t5JL>M 

Soil profile ^Uaillj > Pedon O J ^ ' - s 

.ASlaJI uijjJaJI '*'->* l̂ -ualjij i AJJUJI Ajjkjil MJĴ  Udalji-Y 
•ÂJjJaJI fbmaJI iIISjWj i Ajjlî uJI iiykJI fbtuaJI CjUulall yJjSj 

Ranker Jl AikLi g ĵlj 4 Ramark Jl Aikla (jASluai-1 
• Ajiljlj AjjU jĵ  irt Jua! SjU yJc. AJjSUI ^̂ JjVlj 4 Ajjjjĵ  Ajjb jĵ in Jwal SjU (̂Jc AJjSjaSI ŵialjVl (ĵ ajUai-® 

.̂ jUJI AajUIl (jyî lj 4 ĵaJI J& (> AjjjUII A_aUJI Ajil̂ jJaJI jU5UJI-1 
.l̂ jlc. AjjjJI Ĵ bj 4 Ajjill yjc- JjlaJt fllaiJI Jjjij-V 

.l̂ jic Ûill *UaiJI jjjIjj 1 t̂ ljVI Ajjiaj ̂ Jc jlkaVl jjiih-A 
.̂ waljVl 6* Elluvial Jo—ill AaUftj 4 Leaching AJI3VI 

. Accumulation AjIacj ' Enrichment AiUaVU fUc-VI AaLc-̂  . 

. Azonal soils AjaUaUl jjc ^JaljVl Ajjjj 4 Zonal soils AJlklll Ajjj \ 

(̂ jJYT) OljUJI lU! .llyull 
tjJb Lî aljj (̂ ual/lll Ja, jjJI 4jb̂u<aSI l̂Al ĵ-a— ̂  

U AJĴI Jib JIjaSI JliUI Ajiat (if. gojj-T 
girt ill AJaja yjiljVI (jrtilirt̂  (jji-t 

Lttî  û - J-â l JJJU AjuiIĴ  AJWI JAIJXJI A—l;J 4.1-yj-i 
(joiitf1 Diî  LŜ" ÎAM̂  lil̂ jtiJI (>-» 

jjA Ajjuai (̂ i ÂuajVl Sj—AII JLk— lJ]c. JIja]I j>il>ij <-«i>̂J! tsJ>i JAIJKJI ĵ aajj-̂  
JAIJXJ Ajpl 3;l>a. jjjj Û̂iVI AoaS JJUJ-V 
U yjî SlI (jJiSj (jjc liUÛI Jjjh jAltia jî i 

gr̂ llVI Ô V1 ^ JjJVI 
(Ij-w JSJ Jll« jSi j-a) ^ 4_UJ Cjaj ĵinViH ^ • 

AjjjII Ajirtĵ in* Cilî a Jjjl jjJt jijinVill ^ • 
(CjUjJ :Aj3WI IksJI ijljLadl X ji A->j>,rttl V Jl»aJl 

.̂ JaljVl OiĴ  û  gUAll Jalc jjjb SjU— ĵc Chronofunction iljl*̂  
• CĴJVI Ĵ t ĴAJ îa iTtfjll AialaJI ĴULAII Qa L̂ Ĵ ' tfj!*** A—l)J f1^*"T 

.AjJajVI Squill gkul (jJc gb̂ l Jjjb (J& AjjjUII AjjÎâaJI AiîjjVI jjjju-T 
. (j-tiatjVI JJAJJ JĴaJ Ac_>ui ̂ yJt AJJUII JtSa— CjaJ Cjl̂ yivllj CJUIJÔII ASja> Jfrluu-t 

• jUauVl I f i Jaj (̂ IJI AilaJI (jJalLJI y-ualj' if* ^Uii)^' Oii^ ly&J Jl JJj_e 

• A r> hi Ml jliVI (> ISjIuJI JujC AajI! Ajajll SjlaJI jislLi]! Podzol soils JjJ-M' t̂ i)' OĴ -"1 

.ijSUaUl Ojj Ĵlal Aaiudftll jjijhll Jjiu-V 
Ajj^ia]! t^ljVI ^ ivljjj 1̂11 aj->hinil jlaVI Plaggen epipedon ^UuaJI jftfl jjju-A 

.y^jVI IftUaa (Ji Oxic horizon SouiSVI jjai jĵ jj Ajĵ iaII y^alj^l (> ĵ S jaajj-^ 
^ j 1 

Jk\JC-̂ JAUI XÂ-A .J.I 4 ŜXCJJI ĵLi]̂ ĵjj .J.I alimlii a 
^ 



2015 - 2014 : f ^ ^ a ^ U . 

JjVl e^lj^1 cU^1 4—e.ljjll 

(jl !ic-bo ; Û Ĵ ^ LS-̂ .̂Ĵ  

AjjLq Oli^loj tlllfi (jLxlxal 

^Uli îiiVi ^lilli a$jtt July 

; AaJVI (jc. 

; ^ b La Uijo - I ; 

CIJLajU ^jjjjJall — \ 

. eiljill - 2 

JjjaSI a U<\\ — 3 
. - 4 

Clil \\W (_g j > ĵx j^l jj^jiill — 5 

j\ Mia dlljiiillj ̂ JOJJAJJJI dlljJJV ClA-ull (juaL-̂ aiLal — "-r1 

(Ĵ jUkj-o Crib r̂ Vn > »t — I ; 

(jjjj^ll JOJUO£JI ^ b t, djbjjjlfUl dibill Ĵ̂ i'IAJ <• a & — 
« e J . 

A qVi-N ̂ jl Clibjĵ U jj.wll (ĵ ab̂ altil ^ 1c. ojjj-qJI (Jxl (̂ J-̂  — i j 3u-° 

C.Lcdl CllLnil ĵ̂ aL-oial jjj — LJ 

L5uJ=uabJl -k^jll Ĵ (̂ i CALmjiil Cĵ IC-UJ CliV-ib-̂ b (jaj — \ ; 



JjVl ^Ijdl J ^ l 
2015 - 2014 
jbfrLui ; (>0^ 

fj^aSjl 4tjjh jl^la! 
Al jift 

j1a1\ Ajuala> 

AJJVI AliwVI Jj^ ufr 
JjVI 

.AjjI jl! A c . - 4 -3 ( iJ^l iaLill -2 AfaJt -1 ^J6, -1 

Cufe !j| AJ>W 27 SJIja AAJJ .ife %95 ^ j k j AJJU Lx̂ alL lj.iL® ^ uui&t .UJ 
.R= 8.32 X 107 (erg / mol°) jUUt Culi ^ ji 

dftSj jl̂ sJ! JAC. AaL£ LauuiCiU.jjjJ^I ĴLjkj ^ jll JJJSJ jfr ÎSJ 
.Aljjla]! tjjjfrj t^Mj* 

Jt>Jl 
A-maJl uiluLaJ ÂJLXLULAJ) Cjlî biJl LLxa JJLUJ ^ AjaSLui A L̂J âJJUJ ^̂ llt j ^uaj .) 

.Lâ jjj AJjlLJ) J£) s jjjS ji oJji-ua j j l j L»Hc 
He. jr jaJl jiaiH (Ju*j 

.jJ-i&iil Aijjla ĵJaJJ (Ĵ LIIAII L&Luai) Aijjkj JtJijll AJjUa ÛIUJ! 
JljuJl. 

%30 V-jj 10 cm ^jia L̂fr ̂  jj-titf UU Ajuii j 
fUll ô UaiaVI 10000 J 15000 ^ ^ ^ J UfLj SfljAl! 

.Aula jSI SjSill ^ <Jjlaj AauJ UM̂ I .yw= 0.3 
.Â aLJl AjLjlaj l̂ -kjj AaiiSj VJ^' f^J ' 4-bb̂ SIj AĵaAVI 1 *;; A jl®jjJâ Si Â jjla jc- ̂ ISj 

^ j i j k S I 10 îUwi 2 a4 ^ ^ ^ ^ <>J 
^jluJ jljjUl CulSj f-ui 40 jljj^il J^J- ^J^vi tji gkw ois Ijj 

.0.223 ln(1.25) uW ^ AiiH! ̂  Ail 1800 

.0Jjjil] AJJLUOJI (jjiailj AJLWAI (ixp. (JA ^ jlll (jfr ̂ JJSJ J 
Ajjlll Îxuj Îfr Â laJuII jULS) ^c- Jĵ aaJ! AaLS jj^oJV AJjUua ÎJaIuiL 

.(jî i LA1£ ^UJl ^ujjib dlil̂ l Uxxa (jC.jlll d̂xuJl uLwdk dliS,j aJL̂ Ij AjjjjA Aluia 
1.5 jiaa AJ J-4J %25 u-4 UJ^" f^ 5 ^-jjj til*. AJJJI ^ji i l ! f̂rjSll jkwJl uiuAi 
^ u i j A° 400 dA^ CuLIjlS %30 dl'^j fA 0.02 J&tlcA^ «/035 t ^ 

. A° 10 AjliJa tiLuj (-ujjlLjjAijja 

.̂ JJSijUb CJUIajII 



2015-2014 JjV! gr-lĵ l JuaiJ! jUl.} 
Cln Ajjij : SjU A£.\jJI AuiS 
jjljC'to' (̂ -LljVt : 

2015 jî i 

ji\ ; y-JJi 

(̂ .jJ15) ; JjVt JI>JI 
A-uUill aJcJI — ĴojVl (ĵ iL̂ -ajyi — Aj?.Jj ĵ Jl Ajjljĵ Ul iLiail <_]£ Cĵ jIxa]! ji ̂ -ijlU J — 1 CjUII Ajiiu fk. jjLj - Van Liebig 1840 - Home 1755 - WoodWard 1699 *ULJi diLlill Ajaul jj 1 $ i i-il . r-i'i fll j AjjliiJl j. A 'nil ĵ Âc. JJjJ ĵ l (JaI jxjl Jala ̂ jlL ^ , f-ij 3 

(15) 
Ual jl jû a <Ldlf. Ĵa -1 

Ĵ Vl (Jjliill Ĵajuj (̂ Îc. ^̂aL̂uojVI Ajj-iS (Jl (jJ*-a UJJ-̂  JaLiil ĵ jlll SjU j -i 
Ajjl-lidl ĵ alixJl (J>1» )1 (j-aLk-alô l (j-alj ̂ jl (̂ AjJ I jjjjfLwllj jjÂ JI fjjAc- -i_l 
AJJIAXJI J. r-il ull A . .̂ -I'ial Aj jj CjLllil dll j-l^kJ"I•n<i (J°*• -CJ 

(jl"il. (jlliLac. CjUjajV j CiU(j-ql . (ji Îc. -CLijiij JjLa. Î jjJ ĵj -Jii 
jJL-̂m ĵ ji (j-a j i <nl.'n.ll ît nil Jj-tiaj 

vfrlJ-Sl -2 
H = +RT In o Jw = Lp -i 

ATP -> + + 32 kj 
{.I jA LaĵLdl C-Luic. 

frLoiijI jA CiuiiUjjjJl ftUic. 
(j-o e-\ ja.1 (j-o (jĵ JJ AjJiJl Aj.nr-Sn -J 

(_JjLaiil La-lic. (jLjjJ (j'''''^J -» 
» fi'i fll (_j-a Jjjj j jj-li-llj JaJJJJ ~L$ 

OH <_)>* -3 
(̂ jjjS/l j J-oLiJl (̂ jJaj j Â lilixll J. (JUlil Clb̂ iij 

(15) 

(j-a ^ Aajl̂ iJl j. fiUi-ll ^ .'••'''' L̂lô jj jjil! dljluJU J j . l̂l La _i 
jjill 

(jA«-a T̂ In in (̂ ic- ĵĵiaAJ t̂jJaj -<_J 
AjAaJI (̂ Ĵc- JJjJ ĵ l (JAI JJJI (jc. (Jj. ̂ lilllj K̂j — ^ 

(15) Jt>JI 

A ^ (JjUillI (jî J (j' (ĵ aj -̂v-iaj -i 
cLa]l ><-i"i<il j jjxulĵ jjl - (jda-jjlill J J)j.uliî jl ; -LJUll dllaiUjI (jC k̂lSj 

AJLXJI ojiA lojn'i 4 — ^ p̂jj ^ j Nitrification cJt ĵ̂ *' > ̂ La — ^ 

ĵî lllj \ n< j\ £-4 

G z j ^ x V 



AjJliiJl : 3ijiil 

jVI : 

o.Li.1j Aijj ;<lliujVI JJC-

flj-aaS : SjLAJI 
(JJVI cWJl 

(2015 /2014) ^ 

;<U3Ul| AJLLujVI Cf- * J>i 

O) (jjSn jî uJi 

(_sic. ojjĵ i]! t- jjJil ̂  4_ijjjjlS]l L̂iljLull 4_» i .Jl _ I 
. C l A j j x j M J L S 7 l L - J l L ^ a L ^ a J l ^ l j ^ — i I ^ j V I ( J - a l j c . I j L a — i _ J 

o) ; Jl>Jl 
.CllLull j jiajVI 4-JĴ il pH Jjjlj £ Joil — I 

.Oden ° ĵ -3 LJ HiL JLall jj .Dia ^jlL ĵ i — l_j 

1 o ) dJUJl JljuJl 
jXuojjj jjj ^Lull j-ajll î l—nil (JSjjJI i." 1;-s ĵ a ̂  ; ^ j..'^ jjl*-a t ^ ; Y JjiU.il jjj j j9 _ I 

(CJUJJ V) 
j A x ^ o l l ^T In I II ^ I r . 4 i - . I nil 

i" ' •> J Cu J ' ̂  j_/a 4_i.j.Xa Clll j_iSjJ Y • > LgJ v. > <-lll-L 4-JjJ ĵ s ^ ° o jl̂ ia j j j AĵI 
j ^ « ijJ Y « • • Jl ̂  r . ^ jj jl V-l ••• oXal l̂ ji) LaS jlr. J , "l nil 

Cw initial conc. (ppm) Ci 1 . Y . . i . • v. . 
Cu equilibrium conc.(ppm) Ce o £ o y vr 
(I < Ce/x/m oh -^j-j l^1 Langmo 

(ljUjJ A) Lâ lo ( jj-aj) Cjl-li. j llixa jĵ aJJ iljj jVI ( 

1 o ) ̂ uljll Jl̂ uJl 
Ĵajoi HtP04* ^Lijjjl 4 LilXa 11 . V1 ĵie. 4 ,:,',ll i jjil -1 

. goethite 

. AJJJII ^ jjî îJl lgjlr- jj ĴW jj. 1̂1 ĵSs Lo 

jljJa j .ill AJC / J j 
4 1 

JJaiJl jjj l.̂ .i / jj 

JjjUjUU ihlj i'. 1Ttl i Ihi ̂ cj 



; Ai 
^ I j i : Jb^l 

sLtaj fjtlaljj ; 
j I—id 

i ^ ) j A\iua :4jiwVI LjLxiua JJC 

CilJialla j lLlxj : SjIaII 
^lill r^lj^lJ^aill 

-: JjVt Jt>JI 

• ̂  J ^ ^ l jSi J"4 LT4 '̂ ^ ^ l-®Jc J 

. j ASjIa j ^̂ akJ! dauil ^ U a l jSjj . Y 

>Lr»kl! (iaoii Ŝ UJI Ĵ IJAII ̂  jujLJ ̂  .r 

.^-kll yic sj5>lt J-ljxJI Â L. J 

IjjJI diaJI Aaâ LJ jj| jlaiJI jSjj . Y 

tJA\ V^jVI AiSÂ I Jjl-u jjLJI liA JiLi Ifj CwS CjLiaLLJlj Cĵ JI JUel Ĵ u. <> .r 

aifc (jLaj <
 1 ̂ • 'itJ \1 

(^•L^-ill j (J^L3JAJLI CLlUiajj! i m A / ) 



ttllttl : ftjill 
ylkbj ^Uil: JUJI 

jJ : Vulll 
Jet : <>j2! uL 

Si^lj ;3liuiVl uULs JJ& 

It 4 JU1.VI 
J CiUU .11 Jiliiuij : SJUI 
^aSll r^ljj l l tMll 

( t . ^ o / Y . U ) 
t . t • / 1 . : oUi«VI j^jU 

.̂ sSri aiL Ŝfi 

(CjU.j.1 . Aĵ oa-j tj-JSIĴ ll 1 ill's Q ĵVl (jl-̂ P ^ l̂ nl) llll jĵ a ,1 

(diL̂ jJ 1) . 1 ALjIjj 4 (jiljV' oJjJ cr*̂  ^ .V 

1) . Aiull ̂ j i i j <jjU1I t> V̂ j AiaV-ill djlilĵ Jl (> Sjlilu.yi AibS jSi! ,jr 

(^.j-i ^ t ) 

t^ilyill-i -r 

. Ajcljjll CiUk-Jl t> sjlil̂ yi i ll̂ jj-o-o ĵyA La 

Cjlik ill tĵ -ljj j^i j-o i-jjc. .tyi 

(ĵ UUll -T jJaa-Vl ̂ jlUl! 

U ufrjUalxb uuii 4̂ 1 jjsJIj J1.VI Ĵ tiluiVlj oJlil̂ Vl JjiaJ dlluiljJ pjJa 

obS^a ^jL, - Composting j-Slt ^ ^ ^ _A>> t> Compost JU«i .> 

(CiUjj A) . Composting process ̂  C^J ^ ^ ^ o^jj^ 1 

(cjUjji) i-iuu ji ^ J j r U j ) Ja-ij- - L-̂ LUJI AjjjjsaJi oUk-Jl -: <> Jj^IjwM 

_ jUjJi i ^ j cjijj^ Ma ̂ jlb - l^biiJ o^s cĵ 1 ^lil^1 - J-^j^1 j* ^ (> J^J^1 .r 

(ljUJJ A) . JU.Jjjl S-la.J (JjiJu Jic. Ljjlx-lu?J jll ObLi^L^J 

^ u Jt 2UJU1I jljtfl - ^JpJj LĴ 1 V1^!^1 ^V-iUJl <>(,5^1 .t 

.iiill ^JJI JUJI jjja.jjjjj <>• iiiaUJl UySj - ^tljj51 ^J^ J^1 '̂j-11 

(OUjJ A) 

^L^jJl j JjjijZlb djlj i* ill <. mA/̂ t-̂  
ball jjI /J.1 



tjjliU! J^aiil J fbJlj ( J a j i \ 4 J s A j t a U 

2015 - 2014 amua asJl\ jjll 5JS 

AjjVI Ailuity u^S 

JjVI Jl>Jt 

sJJ^i ( > JtHH JJ-& J CJUUJI <> jaJl Jjjis _ I 

. ^ j l j j A i f ) ! 

.JJaJI ^ ^UI! ^IjxJi Jjiaj ^fr jUufrVI U i i l U^ljl\ Jallttl ^A La -

5/y = 2 .14 d ^ ^ L E p fi I f S b . j dua, <> £Luj ^ U _ £ 
T - 20 C°, e2 = 10 mm Hg, e2° = 17.5 mm Hg, U2 = 20 km/day, Rn = 400 ly/day and G = 0 

d Ij) Energy balance-Bowen ratio H LE t ^ - i 
R„ = 350 ly/day, G = -30 ly/day, L = 585 cal/g, Cp= 0.24 cal/g C°, Pa= 1013 mb, € = 0.622 , 

At lm, T = 21 C°, e = 11 mb - At 2m, T = 20 C°, e = 10 mb, p = 0.67 and Kh = Kv 

ijiaib UJUJ ^uaJJ t isjj j duA ^ J^uixaII JAx* j p ÎSJ - (-1 

.Ajjjil Ĵa.uj ̂ jlaij jiVIJ iajiai ^ U UAJAS ^ J * U* -̂Aiajjl 

JAIXA jlS IJJJ AjjbLAll U J a A j j o I I <> jaaSI JJJ&I Aljjla - £ 

P c = 6000 SJUJI 4 Et = 14 cm 300 kg/ha/day Sjii! 
.AjjUI > J I 4xua.ll c LE p = 292.5 ly/day < kg/ha 

j J fUlb Jali^VI ^JjUi Sj^Suj CiUill AjjoII fljfl uijfr - i 

f IjA uuSJJ ^ SJJ>1I J^ljxSl - u 

iu\j\ J)>J> 

iiA £jJil » J ^ U ^ I j ApIjjll A a I C > ~ > 

AJJ^jj Aajliiil ĵ aUatl! o-aUalalj jj i jJt j CjU*Vb AjujUII A i ^ U-iaj^ SjUxil 

.fUi] i^j j i i i j 

.CJUUIJ SJUII MjaAI ^jJil _ l j 

.JjjSj^L LjL-Lalll 



(j^ j j* : SJUII o-iltf-il! tf J^ ' o1-^' 
OUetu.:<>jH ( t O e . t . JuaiJ! 
2015 V : jujttl 

AjjVI AiLu.Vl Cf- ^ i 

( W p Y . ) JjVl J|>J1 

.Î Lj Ui^LaJIj I^jIu^ AjsjS U^aIrr igat ion scheduling lSjM ^Jj^ l P ^ -1 

. ImjVnWj ^ jll 

( U jJ Y . ) ^ f l i JI>Ji 

^wijib ûia j - I 

^Uaill 4ajumjll Jp-VI Lxj-bj-a Drip irrigation A^jhiJ ^ j j S JSJj . ] 

Surface (flood) irrigation (j**-^) I ^Iki ^ j j j .2 

Deep seepage Jw^1 J ^ ' j Surface runoff u^j^W j j ^ 1 

.Deficit in irrigation iS ĵ 1 ^ j ^ j 

CAJLiI] aĵ LuuJl JJjjlll AJaSjj AjILSJI -JJJ Lu3 AJJJII ^Ljj CjUill Ao l̂iil x̂- .3 

.AjjI j-> n->\l j AjllaJlj 

\c.jjia 2ds/m j j j o^jV Leaching fraction d^JI ^ c-u**.! 

^ (8ds/m '-jjj-alt ^ ^ ^ jauw a^jL ^̂ j-aal j l 8ds/m ^ ^ cW^ ^ i u 

^ U ! d-S^L-VI J ^ j J ^ lSjii AjjI^II Aj-SJI ^ J 

. ^ a u u i > 

jJ Y . ) tlHSfl JI>Jt 

ĵ ĴL U-» (Jjft -i 

_ Permanent wilting point ^^wll Jjj^I - field capacity 

- Gravitational water jVl v M l - Soil available water 

.Leaching fraction d ^ ' 

AUala i5*C. jjj-a Ĵ ^A £ nm (J-3^ 4*Ja3 ejjlLvall eLoll «• - - i _ J 

Aalscxll Î jjuuij 1 ̂ jiljSJ ĴUJ Y • ^J(jjiSiL-a (jjjllla <H<ui ̂ jui 1 » ojjji^. 

^ t • Ajjiai AilLSIJ CJJJJJII ̂  %Y • J %t • J l̂ J ̂ l̂ouJl Jjjill Aiaijj 

Jt- i J j ^ WJ JJjilt ALijJ AJILJS l^it^J AjjAlkll l^jalj^j 

Ailiail %VYj %YA ojjilxa ^jll Jj3 JJ^M' 4lLia Aj^ajll Ĵjoij jL Lolfc t_JJJjjll 

.uajjJ3ll ^ AoiUllj 



2015-2014 ylill gru-ljill 
hyhxl] j AjjdaJI SikuiVl : SJU Acljjll AJS 

:<>JII fjfc : f l i 
2015/6/6: su^ll JUfri SjUl _ j^jill 

(^ j j i s ) ;ajVt jijmi 

( 7.5 ^-Jj ) ^jf&i CjaSJ P ^ S L ^ (/SS cijj&l j AjjjjaJI SWfl 4**! <> ^ _ i 
j cjliu ĵiib j cjjjVI juSUJU CiUUl! Ajj^I SWfl <> oJtilutfl ^ - u i 

(7.5^-jJ) CiVJIXA]U 4!j (.JĴ UJAJ 

( 7.5 ^-jJ ) I ĴIULAII ^ ^ jjA JUui jrLijj atjkk jSil J 
( 7.5 ^ ) Uj j^ l CUL jui^l jtfj 

^J^l j ^ ^Cljjll ^ Ciuij^l ĴJ LiUu 01 cjliUiVI ^ U _i 
: JS ^ SJL>J) j j j {p. 

>uaUaJI j jj . ^IjVl J && 
Ĵfr j OUa^l JJLa« ( ^ U j SjjLla JJ«JI j SjjLlil! £|Jbll AJ-a^l U 

(joWl ^jkoj 

Nitrification - Denitrification - N - immobilization oLLulLi j^uaUl U _i 
IjVl ̂ J JJ^AJ! J Vw^t J M ^ J l J W i l l oalj^t tf^l Jĵ aiUL flfi -CJ 

tilafl J ĉ Jljil ^ dE ji SJJ.̂ 1 ftJ^ 

^UiSt a^ali .J.i bill Jji ^B. ^ a .J.I 

(jjSjalb UJULsj ^a 



^pliill JAJI (J^aill 

2015 - 2014 : j»Ull a c-ljjil aJS 
jLioU, ; ,>311 jyI ^ ^ 

jl A-ljt̂ i-̂ J dlLlj AjJbU OjLa (jlzu-al 

ClAjj jbl jal AjuI jll ASjill 4_ilUl 

; AjjVI AILU/YI t> 

l̂ -Lĵ j CJI jL^ £ AxUstflj (JOaII CjjqUa j,oU'ill ^ jL jSjl -S ; 1 jn 

(J J > >>1~. 

. -llA îlll jiajYI A_=kl=». JJ.A!Lil ^^xlaltiJl (jjkll jSjl — 

. jji^jall AA^y^z, ^Jc JJJjj (JxlJJJI _ ^ 

; (jjlj LJ Jk. - I ; 2 o» 

jjLlill CjliLo J l jjwMl diUjjjS AaLjal _ 2 

. (joLlI jLUJI JI^O (jjL J^si LP^1 j - ^ 1 - 2 

. .\u,,r.ill j^>jYI jj^iil AjjLuSJI AjLjkll (j^xJI — 3 

. i-ip^Jl e ^ j Y I J* ciAiil JUJI O c - f ^ Y ^ s l ^ f h V i m l cUii; _ 4 

. jLuJI g-m 

•lie. (jiall (3-° (Ĵ Ĵ I jal-l=JLu)l_l ̂ r > — 5 

. ^J^L) a ^ j ^ J dilfill ^ fj^Ujill j ^ l j t l jj^Ji _ 6 

, LS-̂ 1 Û JF̂ J frUjI CJÂ J Cj^liill j£j| -

. JjUl.ljj\ Ajjki Clllijjibll CjLull (j-aL âlal £ Jjil _ | ; ? ojpaj ĵj i jaJl £-ljall Lo - 1_J 

• ^ J ĵbill J îl ^JJJO, La j^oic. jx £ jaJI JySjSlI jA La _ £ 

. JjjLkĵ i CJJIJ ̂ r'iVi.iil — I ; 4ju 

• UJO^ J ls^ K!J^ ^J^VI ji?JI j-alaj - i_j 

. Alia I j£j> Jll > >i'i\l j^l _ 



AillSJI : 

: Jb^i 
t^aljVI : 

(jtlelui; 
JJ ;3iiujV! CjLxiua JJfr 

^IfUl csjjjaa]! O^VI 

(2015 /2014) rUll 
3 /6 /2015 : cjt^VI ^jIJ 

;AJU]| AiiuiVI ^^ 
(*»jjis) JJVI Ji.v î /j^fcJi JJI^JIj ^UjjiJIj (ji, A^VI JjjiM djJa. yS -I 

.Gouy and Chapman Cf- ^ 

.fUli Sjlilij A ĴI ujbjJUl ̂  Jjili Jj^ ^ ^ .1 
AioJaJl ^ ^ iiaJJi ^ Jbiiaj| ^ J>b ^ jsb 

Gouy and Chapman v j ^ 6 s ^ -r 

15 )c^|J|;»uj| 
AJUI CjIJUJIĴ I (oujj io) 

<ji t^j^1 6i>Jl CiUS^ Will .̂jJIlt ^UaJ ĵjbUl ^J 1 ' _ 

^ ^ ^ Ô y ĉ Ls . « ylcUJiLuJ^^I^^Jl^^ 
^ ^ Rrownian motion Auijl̂ l jUiUl L^j J c.U^JI diffusion coefficient J*u, ^ 

' ' < < JLua. 4Jj(jlaJL ^ JW Jiill A^Ul AJU J U AJJUaIL jj^, & ^ j ^ , ^ J^j J 
AJ-iÛ b 

:tjk ̂  4>yj J*1*-4 CJLIJI QSai 
5 ) ;AJUJ) OljUdl x ,ii V ^ ^ 

I^JUoU d J j j LjljJifr ^jjiJI ?UaU| CA AXua. d!jaJj _i 

£busll sjij, ̂  ^ ^ 6i yil Tyndall effect JUB'̂ b ^ 
. - . ^ t- u J ^ viscosity AajjlSt juji .r-
u <UJ] ^ SjUJ ylj ^ ^ J J ^ ^ |»Uij yjj NaOH ^ -J 

.^Vl j*UJ <> Jai Â jJj jjJVI ujl̂ l ̂ UJi jiuij 

(<»J-> 15 )/ul>llJIWI (CiUjj 4 ) 
' -oh (jjj^i r^j . ^ g CW AaŜ JI A21LJI t AiLkJI < ^Jii ^ ^jUJij ^ J 

•gel Ĵ aJI oaljij S0lJ>«ail oalĵ - -2 

.f Ul yi Ji«l| yi .Jj^ die dJi Â jj ^ V Uiy yi ^ £bui Ajjj _] 
.jtiUV! J^j A ĵjj SjUJ, Ajjjill jJLUI ^lio] Brownian motion A ĵljJl Ai^t JSj . 2 

8 ) ;AJUJI OljUJU ffJxJ| d̂kuxJI 
AJ AiaUl ^ Sĵ  jjj liij Jil^l J Ai^l^ AaÛ I ^ ' 

.OU5S ji cjicjj yic tjjixjj 
^ ĉ l ^j^31 o* cja—31 ikl JUilV AiUali t> jIjju Jai 

AJ.U. ̂  AibS JSVI JLILJI ̂ Jj AjjjxJI OW-Jb AijjSJI jLUJI ^ ^U^JI J ^ ^ J.U. 
.iSj J- ^ J' jvû Ĵ pJl jL^I Ixu,^ ljLuoJ ^liai! 

.ja-JI Ik l̂ Jc Aib SjpU ji CP CilLIall US JiluJI oUuL Ae^ jy»J2 '<> ^Ul! JUI 

- 2 

-3 

tĵ jjJU Cilolalil t-uial 
Olj-bj Jrfft C ^ / J-1 Jjli Oâ l Caij/.J.i AiimVI fcJaj 



£ilbll: to Jl\ 
Ajc-Ijj : 

o b c U : <>jll 
S-J l̂j kaJ^a :uib*L<all Ji.SC. 

^Ifrill ^ jliSJI u^laVI 
Cdli^j jVl f-Ljja: SJUII 

jjll J«ail| 
(2015/2014) y^bJI 
2015 76/3 : u ^ V t gjjb 

1 5 ) : JjSn 

J-»U-s-4 Aj-aluiJl-3 ^ j l i J I iaL^Jl-2 f U J l ^ A - 1 j S j u i jC j 

Ajiai I s , j i i j 0.05 U S ^ j l SjS *U1I j j l ^bfl .ui 
.AJI.IS.J <U.jjll| J l̂xa ukjaI ^ 2 5 P'bvSI <jl£j ̂ JLuslI Aic dj/^120 U jliL» 

L j j ^ l t & ^ j jl^sJl J^c. 4Ju£ U ^ s j a ObijjjJj^t 4ijjk> ^ Ajjlajll jjJAj ^ 

.4JLjkll VJ^J ^ ^ j - 4 jJI 

15) j ^ l JIJ^I 
/LaUJl Aiujlaj ̂ -̂ JJ J VJ^I ^ 3 ^b^Jlj biia jl»jjJ^Jt Aiĵ Sa .) 

4Lia Oj^ tr^'j ^kui L̂uiaJuJI jlill Jj.ntM ^JS QJJ jjja^JV Vunb.ua 
bU£ (jjbJ) ^utjib btLa , jill uaLut&i 4=aLaS, lilljij S^&lj Ajjj jâ  

Cub j b Lak- 27 ajljaJI 4a,jJ CulS lit JjjjJI 4ia£j Jjfr j i j j ^ AjaulUI 4jjLj]) uu-a.1 

82 cm3 atm. I mole °K ^jb-j oi jlill 

15) 
t̂Vx'uil 4 a I j j AlLum ^ b>j Ca îtaJjAll Î̂ JLuib vadose zone Ûa&I La .1 

(cjUjj 5) 
l^la SjaIj ^empirical models 4jJaLjil o^bjj^b jj^LUl b» .2 
(tila.jJ 5) ?J^aijib 
(CJUjJ 5) sJllil CJÛ VI ^-(_«.j^aJIj ^jj^t SJI&I Jjbilij AJJUA J&UIS .3 

(^ . j j 15) 
(CjUJj 5 ) ?dli J l l . j S j jtJijll jr jb ikt ^ip U jlaul uja!jll CatjkaJl ^jJil - 1 

^ Ajjj jIxa ^ 20 cm Aib^ 50 jiui) J&l J^jll JS uluiijSl (>jll uiu^l -2 
JjbJI 4ibSt2.65 g/cm3 d ^ ^ ^!'20 jiim ^ j ' 3 0 ° C S j l^ 
(liUJj 5) .jlJJ 0.1 ^- j j i < 1.0 g/cm3 

Good flJja, AjajIjjJjA ufljjla liau pasture (^ij^l cj^aljV Fw ÂjS I_iuj3ul -3 
under moderately high runoff yr5^1 OW^ hydrologic conditions 
(^Uj j 5) ?CN„=74 ^ potential 

d̂Lws / jJ ^^jijdiU 14 t4iiuiV! 



^UUJI dUfcrfi / c 

oUli ô aljii Jbll £ \ ti ejwj 
(* • 1 o/r * 1 £) ̂ U l i^slj JI J ^ I 

1 Q U t u a roo/n/r 

:d_Lilll aJLimSil ^joa ^ ^a! 

UjlLJi^Ji 

^Lul] J^jull ^ UjaljJ uia.1̂ 1 iajj^l yJb U-i 

.̂ ujjiL AiUluiVl 2juJaj| y i SjjJ 

i^jiaii J i w 

.AjJtlB jfcjVl ĵ LwijiJI Cj^Uj jluaikb ^ i j j - l 

^taJJI AjjjpJI (Jullaj]| ' ^ AĴ JI jJ^fi SJJJAJI JAIjsJI 

.jjjJbJj^lj 

\o) :AJLiJI .IIWJI 

^ U ^u-biJ 4 JjUdla^l JD.S? AjauuU 2-sUjj die. IfcUl ^b^iJI ^ 

^ ^ 13) J>u3lxa1I o ^ j ^ Jjj J CMi cr^ fUaiVl 

djji jSjj |jl t » t £ £ i W AJIUI ^ laiiLa jUuj ;> JbJj J^aaj 

CJIIĴ S t %Y<\ 4JpJaAJI Cjliu^l 4 £ tsAs*^ AiJ^ S-Iau&I 

. j j i \ ^ e S ) A£-\jj yk SAaJ 

.bjjJI VAJ ajA&l] A-JLjj]! CSL)^ ^ma.jjjj SjuJ AiLbl 

.JJ<,U>i1J ^̂ jjAjAaJI Jla Ajjjluijjaafll JIjaII ( j i v u ^VI.III cÂ W AjauuII Aljjla l̂̂ kluil d l t - f 

(A ĵJ > e) .IIUJI 

3̂11 j*aU*JI <> Î JUUIvI JJJ&J l^JJJ^k A ĵJ dip. <> fjjlj £j\ 

US £t3SVI S jLi>S ÛujUaJI Aijjkll .Uuj jUuJI jb3a.l ua j 4JIS 1̂ 1) ciUaj 

^S t AIJUU j! 4alua f-l̂ ui 4JJ33I SJAU&I AiUaJ Jjla J^uaillL fl£3 - l&jjj 

. J l J \ Q u k j CJUUI <> Ĵ JUJLSI (>alualal ^ Jijj <̂ 311 JAIjjjJI 

iallUI Ĵ uaioJL 

jjj'^l - CilnlL^I - AjjjpJI sdAwVI ^IJiluil AaLSj <Lalx]| sAjIjSj lSJ^^ utuai-a]) 

.AluSI JjauuIS 

(̂ tiLiJI ^ A-Jali .J.) t (jiUa :aliiniil fix*9 l i a j 1 io ill^to 

\ 



iuljll :'A1J1\ 

Ciuii : 

AjjLufljSyi CjljAaJl 

(\ ) CjLxLua Ĵ c-

^jjjaaJI oUIAVI 

j^l Juaill 
Y . ( e / Y . > i ^ l a J l flail 

t . > o/ . , t 

- : CiLjjIiaII g-bujAjj 4-jjbaj-Sil uj^IxaIIj LLmlI • •• * S jali] ^ f jxiul . ; J j V l Jl^^-uJl 

(OUjJ T) p.LuuSjaa.jjj ̂ k. LJjC. J 

(CJUjJ «*) . f juJjjJ! J Cjti^jill fbAiSjj^jjj J Ajjll! CjLjjS^a JJJ £ . 

.4oj|jA!iUlj (-ijjlall jAjj lu i l fUajSj^jxi ^ CAjjjLiaII jjJ ^Jaj . i 

(OU.JJ 1) A'naftij - j j JLualji . AiLjau JLaII b» - <_i 

, Jallj ^ " 

Jla 4 j n% j jliljl AjjJmlSI JaKj Jc- ajJlUl ljUjjLiaJI (jA Jl-ifrl Jc- j j"'̂ "' - ^ 
jSj £4 A-m f̂! (J^^VI Ĵ iaLjj AjjU! CiLjjliA! j l^j uLS ^uaj . (jiU^YI j 

i s y ^ * ^ O^-jj^I SjjuiJ J s . j j j j J>»ij*Ji 
^Jajj A i j l ^ l OUj^Ylj ^ J ^ O^jjlfill (cpUaJj ) j o ^ J J^II Jljlil Cj^UJ-Y 

.4-fjolb ^Audl si* UHfr diJbu ^lll jj&l 

. ^ j j l i i l l <j4 j j j | <LJJJ! ( j j j i - a l jiJIjJl (j^allll d a ^ J l i i IIHAJ cjLS 
\ o 

Metabolism of Pesticide ^ W j j ^ I ^ - I j j f c j I ^ I l̂ J o^jxli cj^LiU) .1 
J ^ J J J I J L J L V I U TLIL.^IULL ( J H I U A^TJLLA _ UJ . U L J J S X A I L DILJ J J J J 

; AjcIJJJL ^Jj^b CibjjSo^l (jii oJA Aajxj L» .Y , 
a-Lytic organisms, b- Susceptible to Lysis. <> Predation -Jl ^ 

c- Resistance to Lytic Species. 
.̂ jjUI Ji Lysis IfrteJl J ^ jx^is ljLSj 

Competition-2 
^ j J > 0 

jUb ĵ JLaVI t. iĵ ii 



13! : 
: JU^I 

^I jVI : AjuiJI 
Olfctu. : <>j3I 

o^tj :4iiuiV! OUiua JJC-

ĵlaJl ^Jlxa : SJLJI 

(2015 /2014) 
2015 / 5 / 31 : ljL^VI j j jb 

AJLiû l u^i 

JjV) 
dlj ^ a j A^i olj o^ilj f&lill u^jill A^ljj j ^ H — 

Coordination number, Isomorphism, Polymorphism 

^g^ii jt i i i r c / r a gS2ut 

Jk J 
, < _ W--V1 Cil^jll ^ ^ J j - d l j ĵouJL r̂cjUjji jijS V .2 

.Axi^ AjKJI o'l ffcj AJaiii, ĵbuJ AJJUJ| 3 
AJJVI f-jll ^ CUbil Jt^j] ^ ^ J U .«_, 

(*»>> 15 ) Jl.yJl 
.1 

dfEPrnch'oi1 
tott j 

Z 01 ^ "V ^ ^ ^ U ^ m ^ I yfc cijrill Ai,>J L j ^ ^ 
^ ^ ^ ^ ^ A j ^ t J ^ R;;z ^ ^ 

. t ĴbuJl <> Ĵjudl d AjJcliJ! AiLû l Aijjl* Ai^ dua. :AJU! cfiteliai ^ J® J ^ ( D X A ) ^ J^jj, ^ ^ o j ^ ^ ^ ^ ^ ^ ^ 

("i (ii (i 
' ' ' ^ * * bj^j* > u fine clay ^ j l 3 

(3 ' (2» .... ( 1 A_mjui]| AjtJiYt S-njlji <_£ji=J tAc. 4 

15 1/uljllJtjiJt 
;AJUll cMjUJI (X) ji L&s. ^ .1 

t$' lxs^j jÎ hlLuiIj Aj»uiUS SjLaS alumina calcined j o ^ l J - i - l .1 
.LiUuSj Ljlja, ÎxLU U$JV dJjj CjUaiaJ 

^ AJUi S J U , ^ ! ixli U^iUjUli l JÎ JI SjA^ A ^ 11)̂ 3 .2 
(DTA) S^i J ^ j l ^ l jrljjjVI J^uj W5 

^ A c ^ ^ l AJ^i Qj^ A^uji ^ v (DTA) tW^ll ^ J 

.Sjaill 



^rUb l̂ f-JUl uiljaJI J b J-iu bj!ja> AjLWI Alal| JJaJ ^ Aâ UJI Ciljlill ^JaJI Li^l .4 
.IfriSUI 

Sjjju i_u-uu Lgjti SjjJLUI LSjLuJt ^ J jJLLi Aj-Jaji X Aa-it .5 
.^jjjUI jIjaII Â iLtfl JajkaJI ?tiia.) ̂ Jj ^jjj U. Sjj*i- OUlau! 

.SjjLUI Jlj^l <>j ^ 4 1 iiStli^lj AjaStuJI X V s a-UOSI ji Jj.laJ! <> AjaS j j a j .6 
^bil juLUi ^LSxiVlj X o-jri Bragg method w ^ .7 

.ionization 
kjjUl Jlj^lj AjSjj-VI JliJl Ojj jxw V powder Jija-^l 4iu> <> .8 

:AJUit cjtjUJt JtJ| ^dk^dl ja U 
x ^ i l CiL̂ iuj jJ&H, ̂ -HJJ ^UjjV! ji CMjill ji OLyjaJI jlj., \ 

A A * ̂  
(>J (DTA) Jjlaull Ailuiljj U jLua.1 J!JA!I 5_U*J| 3jai £4 i_ua. yjj Lia. 3jai j^ajj SJL> .2 

.(AI203) Ji- L̂ i ULual.ja. 
.weight = f (T or t) j* ujjll ^ j aUI Aaa ia.jj ^LiUS ^ jja. JJaJ . 3 

Â fcul ^ ^LoJI A^Vt dibUl fa ^ jjSlSlI jtuL4 ^ J J Ia.i ji ^ u c .4 

.Coolidge 
A^ulb AJA4 CjU-Sj Zr Ni Mn ĵ LkJI A_i ^ j i celluloid SjU 6* .5 
monochromatic J& J>u*xll AjIluJI j U - J ^jj AjviuUi s^jl 

.wave 
cf' C cSJJ^I Olxkly ^liuij ^jjLJl ui^jm ^jILJIj Jjkll O ^ J ^ I OX JĴ II .6 

.(001) J 
M ji L j jluUI K is j ^ l ^J ^ cjUjj^yi Cj\ Je. Jjj uL&l ±j^ .7 

.N ji 

d>tj*iaj JixJl JjC- / J.i 

Jjj£JJJL CJULLLI! L-ub/ 

AlloiVI f ^ a j A i-̂ l 

J J i / .jj 



^UhJt 
aUj ̂ Iji ^ J J I £ Wl ^IjSlI ^ : O l̂il 

jtifrlu. : )>«>J| (f • 10/f O £) upiLUI tprfljAJI JiflUt 
( o ^ i ^ri i i i - iSi QUI* ^ T.lo/o/r. : 

;ajjji| alliuSil fi-ioz 
r • ) l»J AjjVI CjIjUJI J-Si .IlifrnJl 

^ îWSI ̂  f ^ - > 
oijlH ĵ/fil AjajLWIVI OJJAII-T 

yAi jJluajj (î J (j- tliUjlui ĵj (jiajS/l ̂ .'j**' Ûakj—f 
4-jJLaJa3l JJ!>A3I t 

4>rJal;VI jA-ljJI J Land jdkuia (jAualj-o 

I l̂ilLSlfljUj yitfl Ĵ UIutf V^jll 
; yA f̂ yij u^K'-V 

a41 Potential suitability JitiiuiU jj*j-A 

^ V8^1 Jj^1 gr l̂tf1 u ^ 2 ~ ̂  
Ajj 4̂11031 OfctjUl JSjjj uij sAiLaj 4iiLa fui&l gcJllj \ . 

j 1 ^ Land capability \ ) 

^ jtJUall < jjc yjj î Sjja uua (jijVl ciiUjj juJtj- \ r 
lP! f-^Mj Cf- Limitations jmj- \ V 

J ^ ^ b ^ f1 1^1 oSat \ t 
Ô jSn 5jJ2 jjjjii jiliaj yj) Â a-jJl CjIjISHVI <>- \ » 

^ Land suitability evaluation o^jVl I juUj \ 1 

JiliiuiVI tA)̂ 1 ja.jj CJLaj- \ Y 
U JiULLuiU yijSf! ^ UjjI CjUialLJ! JjU2- \ A 

o^1^^1 cAtfW fcy (JjLiy ^ 
A-jjVI OljkiJ! JJZ Jitfiutfl Aatf tAl̂ l ĵ ylU-r . 

^ ') CjljU«Ji fUl X ji V fri c^ilall .ll^xJl 
• (jijVI Ij-uVi 'lillS !>UJ Ŝ uykll Jjj^l jijj- \ 

.^jiiAllj Â UJI (jjj ̂ ijVI jxyH jij] vpui uUuuoal! Lyfl i_illij- Y 
AjjUajavi JjaV! ̂  Jrfiiiu û jVl oUjj jj»jjV-r 

^ fiUaj v^i tAiVi ojby o-̂ J-1 
•r̂ ŵ 1 jW^̂ 1 Uiil tĴ i 4-aU cHjVI fjjfc j»Uaj iijt-o 
•^bVI ^ ^ Jjl yic Jjjj ô UiJl t> oijVI 

.ijcijJ]! jialUJI ?Uaj JiLi ^.l^bJU-j ^ îlLJI UjljiaU! Sjj Ĵ aij-V 
• IajIc Ĵ aiij Ujj jisi l̂ ii ^ ^IjVl jvŷ  J ÎWI jjij V 

.JiUoMiU oijS/l W^U jvyli fba.) fUli yijVL Îjj! J ^ 
. j!>liiw5U ô jVI jxyij yJc. UaSUla [yjb ô Ĵ I Û ilJ u^i ^ ^ * 



T *) jrIjjVi ujlS .IIWJ1 
Compound land use i Multiple land use-^ 

•Quantitative evaluation l+J <^1 p&Dj » Qualitative evaluation <jij!>U ^ejifl ^ylill-r 
.(Ĵ UlMiU tiajjA* ' J^ilu^ ^ i U I Ajlc ^jVl Ajjj-r 

.^LjlWil &LU liJaj t kx11 llila Ĵ Ulû U J a j i \ pjuti-£ 

Cropping index ^J^a*-*!! J ^ b ' Cultivation factor Acl^1 J-U--® 

.(jiajVl JMiî l fjjSS l ^ l u a i j I i Jja. Ĵ ljC ithVini) Cjlj^j 
ActjJI Iffclilu^ « jrll^ll ^ ^ 11 anVil 

.(jijVl Ĵ UluiV ^I f l l l fjJuSi ^idll JLujlol! i yjj^l <>1*11 Aiĵ Ja Cjljx^j 

.(xyiUI ^ ijaji) (ĵ jlji. <*_« JbUluiVI iLLJkla Ajjlla jic Aiull jxib fjjii Sjkkj t Matching ui^liai Sjkk-1 

Sj^cjji ĵLAll ^jj2 .j.i ySljc jĵ uj .J.I :alxiu!!1 ^ iiaj 



A^&l: Z2jili 
AjcIjj 4-uiilA : (Jla-»3I 
Sj&Ijj ; AjjuiJI 
jjl—j&t (>«jli 

^UxLd :AliuiVI Citaiua JJC-

^Slfil! ^UlaVI 
rrt i ijVl <>4J* J : 

:iyM\Jill JM1I 
( M B / t . U ) i^UJI pUJI 
Y. > o / e / r. : ouiaVi ̂ jjU 

: jjSft ji>Ji 

Lki 
v. -v Jl <JjaJij j (ĵ  a b l Aajjj i .-ill dilifkll (Jiaj SjJall t$J Cjbbill jjAa. (a 

jVl ÛaSlI (Jib Kjl.nll (jbjj £ lijjl Jl tfjjj 4 j j I I JjUoJl ^ pUll Sjlja. AjajJ £UjjI (b 
.(jiutll ÎCUOSJ <LulJIJVI (JjU-iAll ' jl (c 

(AajjT) , , oljUdl JaSi _Y 

4 i (jJl lift j ŴJw u^j^ AjjAlkll 4ili&ll :sb jj (a 
t i (jic. Igjbj (JSjij Jalaia.̂ ! (jit I i-iajjj (b 

I (jJl jL-JyI (jjlll LiJJJ i ĵ Jl (>ajbU (̂ jJlj -S>u>Vl (jjlll (C 
.CjjjbJI klac. _ iujill hUz - .iuiShll -:AaM5l cjbLaadl Ma Â Lwjil! CtfJU^b juij -V 

-; AjMII 4-uil̂ l iliUUr^U Aj-kj La Jala p-uaj -i 
Zonal soils - Soil profile - Carbonation -Solum -Climosequence - Calcification 

(^jJ A) 

(̂ •JJ *) 

.̂ yialjSfl dyjSj cMĴ  0-4 baljPJJ Î <Lui£ju ĝill Jjjlill î ia ̂ UIjib ^uaj 

I^L Iaa JS (Jjj Jala n-mjlb ^uaj - Y 

, (JaUI j 4-ij i 11 ô Lall JS (jJĵ J J ŷjJaljVI llyj^ (-UljC- (j-0 ojljaJl (a 

.(jjiJl j AjjaJSL*]! ojLill (Ĵ  LWĴ  J cs-̂ 'ĵ ' dyj^ L̂ ĵc- l> (JJ 

. Laterization Jl j Podzolization ^ :<> js ^ ci^VI -Ujl Ma jSil .r 

-: Qj Uaa. Ifj U ^uVl OljUdl ^US Jfr'l - ^ O l l Jt>Jt 
JlLajljjj ^ j V l »UI . i l nj J 

_sLalb -iic. fLall (yi tSj-̂ -4 Ajaajl AjuuJl jjxj , Y 

_jaJl p i 4 j j l l o c-boll jboj ^jjj l̂l ĵjlj qa oljia-o ^Ujjb LsjJajyj\ ji^i 
JJILII pbJl (jjj^ll (Ĵ JI Cf- cs^ J1 J <JijVl JjluuJl ̂  -kjljjll . t 

j2Lall (_sjjllJl pbJl bbj jKl (3li-all (_5jjllJl frbJI 
(ji b^jjbb ^SjjllJl «.bJl jfcj* (jjjji la-6 [jjjji (jHa.1 jA JjUloll j!la.yi 

.jjJall jjb-a ̂ iuji ŷic 4 W Mill Ĵ b̂ o jA (JjUlall J^VI .V 
Ŵ Ĵ 1 buibj <kjljll Sja l .11 111 in (jJall (ĵ b-al (_5jjllJI tblll (̂ i .A 

.Aĵ iS L-L-=ajll 4 11 ii ill bxubj I Ĵ c. , ̂  

.(̂ jill l-JJJjilJ juljj ĉljS Ijwn't JjSl fblll UK (ĵ yi (jjU-al (jjjlljl f-bolt (jj jSj-all jjJlill jlj bl£ , \ < 

.IjJjaI Jjjlb ŷ̂ oLj gjlill tSjjiyi JS—II CM ', ̂  cr1! *,Y Y OH C j'j2 ' "'•"'''I1 bl. U 

AijjJI (_iia jlaj'l , A I_sjbuJ 4Jala.VI b-lic. ljAiAb£jl t̂ jjlLll t-bJl (jjSj. \ Y 
1 



U.„ Cj^Uj ^jjVI Cj^Uj.^ t 

^ yl&j ^ 0- f ^ J*i3ft ^ J ^ ^ U l . U 

. ^Ai J»ui SjbJw pH • *A 

.AjjjJoxJl SjUll qa U-St U-LSS I jS?l pH . > 1 
Sjic. J ^ I c ^ t uiteij v .r. 

ill J JJjjJU ihbiVfe^'c^ 

2 



«U«i optflji > t Mill 
jti&loi : cr • 10/r.t t> o^UJt ^ i j ^ i J^UI 

^IJill r>: ^ 

iAjjSI 1 f y . 
r ') : IffuAL Uj CjIJUJI J^i .II WJl 

yA Axjji yJJ J^u ^̂ ual̂  LHyjl-^ (**«Vn~ ^ 

•••• û i AJJJJ) u<>% jmZA jioilj- Y 
••••'• ^l cr^ UaiAwkll jjjte AjaaI ^ji-r 

J-"" J' ^ Â jUJI yJaljSfl cP! J^l y k ^ cMW * 

yte »!>»-» Jja. Jjill yi AjjaaUl GLLLLXSI iJSJJ -o 
yJttflj JaUI j f j Jja, (̂ sjjlSI uLcali-1 

J ' CP J kxil^l] y^ilVI 

-J IAA OJJIV- yJc AĴ UII ŷ aljVl OjjSj-A 
ci^J" yJc ^jSj fj , UA £yL>lc jajJI ^Iji Oriî  djSAI"̂  

-i IaA Â usaSI AjjUjJI ŷ al;̂ 1 ^J3- ^ ' 
AA^bi)^1 cK1^1 J-̂ VI S JU jib u^alllj- \ \ 

U<ajUaiJI 4J>U143I Juai »jU ^nlStall ijjSJUI j»Uaj JJJJ- ^ Y 
• yA Aĵ Ul J-IJC i Ĵc AJĴOOJI ŷ al̂ U AASIAJI <jol>v]l ijijlj- \ r 

tr* J^i tP! Ajj-x^I y^iiVI yi J ^ l i j A i 1 t 

J AjĵOAJI ^̂ aljVl J iijHdl AAaC. dyOa. LlLaUjJ J---^"- ^ o 

ySUwJI J hy^lI ^ J a \ j i \ lIBIA ^ a j yapJS ^ ^ 

VijkJ*1 tijaj ^UajVl Coj y J ^ I Aĵ JI (»UaI3 lliia i L ^ I ^ ^ V l • \ V 

5^0-31 y-JaljVl yi ĴlaJI Aĵ j-̂ ,̂ 11 jlaVI 
(y îlVl e1 '̂1 C^j) V^l cP! iJ AJĴ IAII ^IjSfl I yAiH- \ 
O ÛaaJI b^L, JS UA u-J) ^OAII y-Ja^1 pfrt] SOJLVAJI JAIJXJI -̂uulB-Y . 

(^JJ ^ •) Obbdl fUt X j! V fri r^laJl ,11^11 
.yJbdl AuJI fUilj JSlAa JjjJI »UAJ Ajsjâ I ^IjVI <>aj*JJ ^ 

.^oaII ÛlSI ĵaJI ̂ UAII j t t Y 
.ySUJI jUI f.Ulul JXJ V) A-^1 Aii^l Ĵ xo ^jjkl Ji 4\ Q^j ijuj ^-r 

•tK̂ I (>> Aj>uia1I jĵ al̂ Sfl iSj'̂  Aj*JIIa»ji!I AujilsVl Aouti -lajjjj- t 
.Jjji2 vg Aj^I Ajjj^I ŷ aljVl Cjliua qA! Aĵ ill Aj^l ŷ aljVl iib-o 

.Sljaill AaLlaJI JSUiu. (.Jjill ŷ atjV ̂ Laî Ull Gll>Ji3l yjbu-1 
.̂ iniAll OUjjjli3U S&xa £Uij Ĵfc i j j^ J Ajjlajll ^IjSU t ^ l jjSbl Jaju-V 

• fUJL ialiiaiU SjjjS AJĴ AJI AJĴ UII ÎJSU-A 
C> A*ii>a V-j yic lfjljja.1 yJaljVl (jSuiall Ai*a gdij-S 

.l^ia^ f Ijiulj lAjjSbj Cjjh ^ J £j|)AJI . 

(adtJI mJj^a^all aliiulil ^dL, a^bl .1^1) 



(AjjgJ Y .) : jx̂ La AjjVI CiULudlj jAlj&l Ljlxui : jJljJl J1»mJ1 
•Endodynamomorphic <>» Aĵ utall Ajjl̂ uall <> jjjS - ̂  

.13>hj JilJoll jiji jJ4ia i lluujS yi Jjill -̂Ja i_luiIjjj AjjUIaII diau uiuiljjJI JiUjall Athia <jiajC. ojLj — Y 
.^uili j^uii jijiai ^ jil 6* J^1 ls--3!)̂  VAĴ i ufcUii-r 

.Aĵ uiaII <L$Î uoj! g l̂jYi <>» jjiiS jtliui ^̂ Sc Desert crust Ajjl>a-ua3! SjJ&l Cas^-1 

.AĴ UŜ I Aj-lUjJI ĵJaljVl jaJ Ĵl (jli-a (j* ̂ jauiKII CJUJJJS Jjii d^uij tyi£- uifcUil-o 

.Aĵ uiaSI ĵ̂ ialjVI (j-a jjjS jJiui ^̂ Sc Ĵ taVI Cjli a jjjS jjfia-^ 
•AiVrUII Aj>«x43I (> jjoS (ji Salinization jd-HI AaW dy.ia.-V 

.Aĵ uiaSI ^^IjVI (jiuu JljSiVtj tjjĵ l ĴlujI jiUxn Jjsj-A 
o^u Argillic horizon jaSfl o i ^ - ^ 

.Ajĵ oall AjjU>J! (̂ JaljVl <ji Calcic horizon ^̂ uJUll J&UJ AauulL Gypsic horizon -̂uuaJI <jj&l && ubtiiM . 

'J^J^i o^jbiil tfjji .J.i IjC JOAUj Xia-a .J.'l iljuulij ^ 



^IMII ^j^^Jt ^ta^MI 
jMflUU :it jllltll 
(jbclui (r • 1 e/r • H) tfjuti u^ljaji j ^ y i 

iMo/o/n gdjia 

-: Aii^yi ui^i 

Ô ajVl ^ U j x f o . j kjfi l! j \ AjaJ^I J a jVl ÛaS J lillJaJl <> jj) AajJ ^ ^ 

.Aua^l j ijVI y i 4_uliSt j^Uxa fAt jSji-Y 

JjjL l ^ i j JlJSiVI Ajj&Jl (j2ajVl ^ CjUjjjS; ^jjSj 

.CJVJUAJL AJUlwVl (jJall j jU.4 

.diUIli j juaiS jualladl ( j t a i u j illLuijill Aj^La J c - Ajjllllj A^ jLaJl jiii j- \ 

.(Y) £jaJ! J ^ W dlj Jabjjlj ( j ! a j % j-̂ UVt ^jjSJJ £11*31 Aî bdl Y 

.^^it-alutf! AJÎ J JJS oijVI CJILC ^ U j l f j j cj)JĴ SJ A £j^Jl j S j l r 

(OUjJ 1 O) -: ĵL&jj Jt^jjl 

.(illj _ (SAR) liUjjSlill JlA h^L fJJJjuaJ! joSjj ^ift ^ s U * OSjjj- ^ 

?4jlajJt jbu AjauJaJl yahjiJ! ĴJ uij£ Y 

.AjjjaJt ^ t j V t ^iLual^l A_iLS \ 

J^ailtjjj i A ^ .J.i t AjbfcJii J&luza . j j ;aiujuU! ^rag alrxJ 



(jU&Luj; O-O^ 
1 iuiV) CiLxiua 

^liUl jdJ) J^aUl 
2015/2014 ^ 

2 0 1 5 / 0 5 / 2 3 i g b ^ y i ^jUi 
• 4_jJtll| AiiuiVt QP cja) 

Jalij ̂ yj ^-^J 

.CLuuJXftSlI ^tui _ jlAJjuIl- <lLUJjf»£j| JS ^Uj] ^ CjbjjSaAll JJJ -1 
.gjUll tikJI CjljdAA J j-ixaJl Sjiil CjUljjiaJil i-ilc. ^UJ! - 2 

3Xfckis Aj&tjjJl tr-aljVt sjdiLw jje AjfrljjJl ujliik^l 4iUal -3 
.AjjJSC. 

L̂a-jJ 21 

- : uj^ -
(j*uLuliaJl j j j j (j-4 J^J^I jLwij bmju^ll JLiajj ^ jlia. UJIAUJI -J 

j j j i 
.JUjjjJI J Ci^jxaill (> jiijj <>ljsJl -2 

^jJ 9 

.AjjUJI Cilila-Jl AAUUV ̂ -̂ kJl (J-L-Sn jSj JjjlSjjjjJl ÛuV - i 
.Muchroom f j j ^ l AcljJ J j ^ - hh 

CJA Ĵ&IjLc-j Aj&ljj Jlji'l Cjbkbĵ ! (J ŝu jl^jyj S.ia>j ̂  t-iLuo. AoiiS -
/LajIJ Lsk Ĉ mAA 30 O-4 îUall 

21 

•iaiS JJC 
. Ajĵ axJl CjlilLaJl f-liiJI jrtfi) JjjL . 

I J J L I C J L I L K A L ] A J J L A J L C J L S J A ! I . 

J CiUlJJ^JI Ajiij ^ jjakll J j j j ^ I j ^ l JjjWl J ^ l -

9 
jAlLuiVI AlsJ 



AJUliUI; 
SUaj LfJa\j| : (JU_a]| 

J : Aa-Oll 
i: 

6.1a. I J <lxLua :<iiujVI Cjlaî a JJt 

tjj^l jJjaall 
T \ t i SUaj y^aljl JJaJ : SJU1I 

Jill Juai]! 
(Y. \0 / Y . U ) retail 
Y . 1 0 / 0 / Y £ : o ^ V I jujU 

^ 0 ) 

AliuiVl flfr 

-:JjVt Jt^l 

1. Jjkall cUiijo jaJ Aic jLjcVI ̂ Uiai Uialjil JalSill ^ U J 
? {.Ull (Ĵ ljVI Ajjlij "U.JJ (jJc. (Jjll SLu ji jiijJ i «;< 

? (_S_>li SLu, Ajt̂ jj ^ (̂ £.1 jjll JaLiill Jijj i Jalij .O 

Jl>ul) 

? ^jll oU*l Ayers and Westcot 1985 f ^ 4J0 ̂  ^ U j 
SjUxJ! ajiA (jiaU .(ĵ ĵ xLlI 4a. j Ĵc. jjllj flc. Ajjjjl! i1lSK.m1I ^ SÛJt ĵ L̂ iJ Cjjllll jiiaj 

. Ot 4-aa.Ull ijLidl jlliVI (ĵ ki J ĴĴ l' ^ jlkij U . V,j ̂  
• JJ^1 lliL Ji *l»ll lift Aj^l^ jJi ^ La ,<_sj 4jj*J ĵUojSII ^ ^ J j w l l 

j y " -11 jl jt juJI 
r • _ 1 o 5 5 EC ( r / j j4 - ) l 

A . o SAR Y 
A . i CI (jil/^lioJL) r 
£ . Y B (jal/^t^AL) £ 

Y • < • (> jj£I ( j i l / f i M ^ 1 c ^ 1 0 

> 0 ) 

. ĵOjjAjjJI JJJii (JjjiaJ Cjtlill (j-aL̂ alaV Ifl )<i l̂ljualU . ĵ i ĵiuAĵ ll! jj. n (jc. -K'i J 

, (JAÎ IS -bjjJaJ (jja-Jjiill JĴ iil (JJlLaVl ĴJSJ .1 

(jji a jjijliilliiC ylujtaJ! /J. l̂ xi Jxiilt JJI ,UM /J, 
^LzjJl J Jjj3jjJb Lhl li-a'ill L-LiL!j 



j j l l UjbujJiili SJU 

r o o | o | r . 

aUl Ajuabt 

- juc-Sn sjbi ajx^ 

. AaC-lj^l! ^ I j b U c-JUVI ^ j fc* - Y 

. (JJSJ^IJ ^UJJIJ UJLuaS 



U n i v e r s i t y o f M e n o f i y a 
F a t u i t y o f A g r i c u l t u r e 
So i l S c i e n c e D e p a r t m e n t 

S e c o n d S e m e s t e r : r . \ t / r . \ o 
T i m e A l l o w e d : T h o u r s 
A n s w e r the f o l l o w i n g q u e s t i o n s : 
Q u e s t i o n n u m b e r • d e g r e e s ) 
Exp la in the m e a n i n g of ° of Ihc f o l l o w i n g s c i e n t i f i c le rn is : 
Alka l i soil b i o m a s s a d s o r p t i o n a n a e r o b i c 
a g r o n o m y c h e l a t e s c lay coa r se t ex tu r e 
Q u e s t i o n n u m b e r T: C ' d e g r e e s ) r / e a c h 
C h o o s e the co r r ec t a n s w e r : 
a - Cap i l l a ry wa t e r is the wa t e r held in the cap i l l a ry o r p o r e s ol a soil 

smal l m e d i u m large 
h- Air poros i ty is the p r o p o r t i o n of the bu lk ...; o f soi l tha t is fi l led wi th air . 

we igh t dens i t y v o l u m e 
c - Cu l t i va t i on is a t i l lage o p e r a t i o n u s e d in p r e p a r i n g land for 

i r r igat ion a d s o r p t i o n s e e d i n g 
d - A l k a l i n e soil is any soil h a v i n g a pi I 

< v > v = v 
Q u e s t i o n n u m b e r ( ' • d e g r e e s ) T . ° / e a c h 
D o as s h o w n in prac t ice : 

a- N i t rogen a p p l i c a t i o n ( i n c r e a s i n g ) the d ry ma t t e r y ie ld of p lan t . 
( C o r r e c t the v e r b ) 

b- He po in ted that z i n c s h o w s an e f f e c t p h o s p h o r u s p lan t . 
( p r e p o s i t i o n s ) 

c - 1 c h o o s e soil s c i ence d e p a r t m e n t b e c a u s e I l ike soil c h e m i s t r y . 
( put a q u e s t i o n ) 

d - A p p l i c a t i o n of fe r t i l i ze r s ( r e p e a t , e n h a n c e , a u g m e n t ) the p lan t y ie ld . 
( c h o o s e the c o r r e c t v e r b ) 

Q u e s t i o n n u m b e r *: p - d e g r e e s ) 
T r a n s l a t e into Eng l i sh : 

JLLiJl jj^.j^l aî lSi j jit. Jj djjJiill ji cjljSill Jl jii.1 jj* ĵj ^ JiijtJl 

Q u e s t i o n n u m b e r ( T ° d e g r e e s ) 
A n s w e r the f o l l o w i n g q u e s t i o n s : 

^ - W h a t is Che d i f f e r e n c e b e t w e e n a g r o n o m y a n d h o r t i c u l t u r e ? 
T - W h a t is the d i f f e r e n c e b e t w e e n f a r m a n d f ie ld ? 
r - W h a t a r e the soil f o r m i n g f a c t o r s ? 

W h a t is the d i f f e r e n c e b e t w e e n e l u v i a t i o n s a n d i l l u v i a t i o n ? 
a - W h a t is the d i f f e r e n c e b e t w e e n y o u n g soil a n d m a t u r e soil ? 

W h a t is the d i f f e r e n c e b e t w e e n r e s i d u a r y a n d t r a n s p o r t e d so i l s? 
v - W h a t is the d i f f e r e n c e b e t w e e n s o l u m a n d p low l a y e r ? 
A- H o w a r e the f o l l o w i n g so i l s f o r m e d C o l l u v i a l a n d l a c u s t r i n e ? 

. ( i i v e n a m e to so i l s f o r m e d by the a c t i o n o f r u n n i n g w a t e r a n d o t h e r so i l s f o r m e d by t h e 
a c t i o n o f the w i n d 

^ • - G i v e the d i f f e r e n c e b e t w e e n soi l s o l u m a n d soil p r o l i l e ? 
Q u e s t i o n n u m b e r d e g r e e s ) 

C h o o s e the co r rec t a n s w e r b e t w e e n p r a c t i c e 
^ - B hor i zon is c o n s i d e r e d ( subso i l - l op soil - b e d r o c k ) 
r - Regoso l are d e f i n e d as the s o i l s that ( have d e v e l o p e d f r o m sof t r o c k y d e p o s i t s - h a v e 

d e v e l o p e d soil h o r i z o n s ) 
v - T r a n s p o r t e d soil s u c h as ( A e o l i a n and a l luvia l so i l s - g lacia l and co l luv i a l so i l s 

L e a c h i n g is o n e f o r m of w e a t h e r i n g and it m a y be a c c o m p a n i e d by b r e a k d o w n of m i n e r a l s ( 
true - fa l se ) 
T h e r e cou ld be so e l u v i a t i o n s w i t h o u t p o r o s i t y ( t rue - false ) 
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