(G Ll

- (_Soil ‘1-.’4"-}“

Lt gSig Ay Al iy a1 gY) Juadl
Al Gatad 1 AN Juadl
A ) i rEAY Jadl)

Lgiila 35k Ll edlSda gl M Juadl

1 e i



v A5 sl
sy Al

Soil 143 iy g

L)a_)\”chL}nL._uaall )ﬂl\y\uﬂhﬂ‘wﬁ@

L
t.5

_).ﬁS]JuULLﬂ]oLL:J\ L_)\.A_,SA_)S_,.LJL&_HJLS_}S:J‘ u)\.:.l\_,u.uul m’u‘
" ‘Pedologists MJJK?LJA_:_)J’I iu\_).n Uaisall Loy g pb;\jlu.n._

o ey 341 @ .Pedology 2 gl alas Gy Uil g 531 ol

‘f“*“" \L—-AJ( V‘- H)—g\

& e v‘u st \;s.u (5_):.‘)’\ t_:L\aLa_b.Y\ LSJ-‘ e J.L\S 4.1_).\“ A.ul_).l: f._\e..l_, _
3“) 3 f ) '
|

g5l lewbm; poiliot ;g E‘J‘J;.B'J_—.:éi—“‘ Ty -
e e A, e e s, T

ﬁoil composition Al <l ga

Q e
A@fﬁj Ll Al b Al clia dn )l ¢ ‘u}nu g
._—aaﬁ-—"h :
"'- “Llj.\.aa_“ J‘JAH MJ:.AH J‘_ya.“ Lnu :;.\ 9 ¢ 5 MS J
U}Jﬂaﬁj‘zr_m L«l, KQJ_M g Gl Dbl Jlaal ,

i

l

0SS el 8l s g A ‘;L..u_aYl S G 83 e sall daiudl cile) all
s ;Ldlqhuuuu_,ﬁu{,
g‘h_'_-_—*ﬁ

\.G_xl Y (dalid all L_I_).L“ E:l_y\J 1.95_3 AU Sl o3 Cuwi alids




%°

‘A_,_)JU 4y gl A_e\)uJ\ gan gl Gua o st dalll e e 1pdadl
RARTS-RARER (Y colas Aol g aajill g Haill 3 3auall I3 cYh

jﬂl(}s@a\_\i:\aﬁ’m)bmsa}g Sl i e iyl
e m, ¥ ]

:Mineral mater_ dgiamall 3l gall :\*lgf @

duu Mmerals uJLu“ Oa e Os Solum 4-‘):!\ o ujsu

: : u—“-““ : ".3 .-‘ﬁ:“ JJ‘-‘

_._g'!____/__.’";"- ﬁ‘;é e
DMJ Elements _).La\_xr— e u.)\.:ul\ UJSJJ_&L_OL._AAAM L').)\.z..o.! La
i 0 e 2 mlailuﬁunctlu}ab:.\\

J),«JJ)'S \J,\y.,37/ Q\Q{f)y\"bf |
/%\)/"}9’(})\’&)5 \)"\)\/\)%\O
(YY)

- ST - kb =L e B S —
AT e T cpprr spad o Sl —_———nT




At doh ol A

Cilery Gl a3y

Os SS0e 08 058D AdlieS Al Hye IS5 Lo 5% Leie LIS (8
O gy yeaie

L;AAM}QLJGM\AJL@LNUQJY|D_).»SFM:UA%‘\AO o

'Jﬁg\ O% s L3 Glisyy Macro elements (oS0 .
2l sl (..Jmmj OsSalull s (S WU Jias YT ) A

OsSaludl g ¢ JS Jingg ¢ pspatinall g psualisll g asn gally
cizul:__)‘Y\ Byl 45 Sall paliall Alas (e %Yo g tmmm-\z_}\
() s et

G 5h) '_@Jy\f,}:;najgm@ﬂyw(\)dm

oo )
b 9)‘) %l__mlll ' J“’-"'—“
usyad £1 1 O gY)
1}5_1/ YV V oSl
)_L/] AN ) f.ﬁ:l;'i

(o] 2
)\,J 0/ ¥ f‘,;u.JLSl\.
(v';;;, Y A p 32 goall
St . o
('J,"(/;:’ ‘lA, i fté,;}_‘n
/= |

2 cgiiluagy 2..3::91:31 3l gall tc-‘hd T 2y el g,rz“‘* wala ZJ-“"""“
ttia (VIAA (agall dnala il g delhll Cagl)

v
‘Lg_)é.iéi_s_)s S Le Caliss A 135800 Ll peabill Cai o)

4 dge o8 el o p Gl Al pan F gpe pale 2 Lo g
Ll A0 N oAl @ B e paie Ji La s Al GSaYL
Laa }a.u_\\;ﬂaujlchaagﬂiuu|f(5_\cmu}_,n A.so_)nsUJS.:

uujd\mjj?m

i Axala dagha Al A8 En (AN Gua o g sk al ) al ()
RAMPTIL VTR

(Y)




\k ] sy B \ ;*\9 /\L)\M)

W T o

S5 A N
\'"' -Organic mattek &, guanl) o gal) -its

va, Y & semnd) A1 o) all Qs e & i) 3yl 5

\36“ p‘-’) ‘\4'13"‘ @33 4"3 Wm&b

o

d};ﬁ’ &iﬂw\ 4383 4 B yua B8 A LS el
mdﬂ.@wu\y Al G N 3l ol sl )
L)) kS s &‘y‘_s vakeal s glsily e < wsl ity
M ey Sy il il y ) S Aiedl
-")““ umm_j\‘\-!_}m O LSJ“-"-'-“ pritll Sl L}"‘-'-'N‘ O L5-‘“
& o A e o o o it 320 ) 1yl

L0 e 5 258 U sl ) B8 Aypiml) sl )

Lo AR Ly et a3l peldls G s 05585

e g oaalsE ol (Say el Glilas ) Litter sasdy gl
UAL_:L\\.:.“ua_)‘cLuulcu\.ul:

Litter Mﬂ\éﬁ:d\’i@u_)ﬂh\@ffﬁ, S cladall

-_—

l_!)_u_\S/JJ-LS da yu callas ANga (8 0955 U.E-A-HJ“ M.ah“ o)
. Lbe M@W;\PY‘WLM\CALMJ\JJM\ LG_LAJL;A{
Q ;E-@ I Ll ey il ARl pa Sau

Fermentatlon

Lisd) ol Sl g Sl ol U BB (2 @...n u.d:.“)c
4-’.3\--\_)-\91‘ L&;a)b_a:; ;.1.9_\3.‘ 9 ?LIM Wl 9A dl;u _).ufﬁ -L;AZ-“.') 1) J.u:lﬁ

Humus____.___g_,—h-.‘

£ Fapa vad ()

— T . T am— - e —



e

Y
).
]

7 ’7

%
b

N
NP S =
0‘_,_;\),? L)) /J-P>
7 ——

amll e 0ST Ay Al e cad Ay gl -ﬂm
@ (Js¥) Ciivall 3 5o lga g A Jalodll s WS

L_dh: Silaall jgda 5sSg idy gill @Lﬂm u:auu\ Jj‘hoat@

TS S5 ‘LU.L“ ‘_,3

e s

3l Al gl uum u; i) @ %

/,__—-.
A 8l gl (e CalS ¢‘}w ‘Mlcroorgamsm’ﬁﬁ Lo cilisll

gi;‘];i_ui Microfauna Ll gan )

| Microflora

Macroorganisms (b 53 sple lday (Casais \s—ﬂ U g 4—'}3‘
sl 5 sa)Y! ajgdumgumfmajw dsummwﬁs '

Lﬂjjmub\yaj&d\dum‘kjwﬂuﬂ‘u‘fd‘w 05 9

‘\,b/"/

" Lﬂh_dljul_}u!&uﬂluab_é;; K

Cih a_,;_,uiju_uﬂ;\ i 4 UJS_\dl;_\llu,lsA]l o.\.x.\uku.ulu

4a )

DSV O3S (e A

wdﬂs Jr—Ls 4—‘_}’-“'—”"SU|JL5";\-A-'U"‘°>

G gy -h\ Y| L:_,_)c Y

xf.m ok %<f

.y

M\ LSy il lual 3o e

L.JJS_).ILJLLJJ\U.\J_,_).\M o_).\.\Smulcgsythmw.\;ﬂlm
M}w_);xz.g_,\.a_muﬁugmL..:Lm_,_}ﬂl_,uh!.nmu)\.nbh)ﬂ\d'l_u j

sk

m@yﬂmwdﬂﬂ‘o&@&\gb‘u \

q2/%.

tL.L.LS.“Jl.\c¢|ﬂlulya_?l‘mﬂlg:9uadmfuﬂyn,qcydjuuha()

(®)http: llhysZBgysyraftm .wordpress: coml2012!06l01l-4ba!!

-

1l A,.SA.I’_,«AL“

O\L,as\‘\i'lcdmﬂl

W— 5 r—-—TF:-'-rz AT AT

-

13
z

’fu}‘

i\

/ﬂ,

\f/)’Jj \

- R 7
' hﬁf?j/d//ﬁ _ B SIS, ‘
: (Yi) C\);l_;&c‘/\//'/
"D A =

_fl



f "\

il (.

s e 3 dlr. 5 ).LlS b )\ (!Lull U\ LnS 4y 'LL"‘“Y\J L) ua\...n.u!
w)ﬁb rf““}*“é pandSly il e RECEH TG

a Sl ‘
“, d\_ﬂ-“ L] 5| uc Miad Q‘M‘Jﬂmi’ _)_,Ln!l\_,

v 3 &(Lun J,mhmm._u,mﬁnuuxm
U”f) 5 P 7)*"3 ‘ o
CA -S0il water A5l gla -5
g | . (L‘: J-
tﬁuﬂiu‘s_):\ﬁﬁﬂ;hus (U.n_.}:!‘)“;d‘):l-“ FLA_)JL‘JALEM‘AH
el A el AaThe e Ly a5 Al sy Al Gl s

s oS8 Wl o) Gayh o telfg«y Jsﬂunaj dele 2Ll

O
mipu@\aiw;u‘ uclmﬂimh_}:
*wﬂm;\d\ums L&-‘MH-G-\L.,—'-“J‘LL}‘“ Gﬂl‘uﬂ\uLulSll

G_\)é%}.“é&\un@@h@b&: _}..ahcuaq_)ﬂl al_,n@‘__sau“

sy s 0 bl glo of Lde g 4le 5 v (g Cus

S 5Fms a Bl B e Jelis e dadill palaa) e
mpmcmﬁwﬁ@bjuyﬂ\ .J.:..JS‘GJL:LLAMJML
i gmall W) ga alaal 4l Ll has (o 4b g Jls B )
S Al ela o SSY Gy 43 Y] Aaed) Wl 5e (ga e a3ldl
LSy LagBe 5 Ailaall 5l sl Sy ALl oYl laiay.

Leatuo aaitda 3y iy 3l o Al patleasy o gl oo Md Al

@\&W},us;[ﬁuxlj)mwaﬂeﬁ@

(M <Y

;; Y\ }_AL_LAJ‘GA._H\JJ Adwt_mﬂhg@
(A LAS OLAAYMLMY\ ¢Las La 5la aum1 g <Adhesion

M

(*) Ibid.

10001 54 Bl yhaa oAy A i sy parl ) pdt il ()

()




el g gl JS L,-‘! x99 ‘Hygroéc0pic Wéterm

.&uw\c_,bx)f_u\.).ln_\;] :Ls.\cb&uh’_, dJ\M“L_}JJLG_LQJ
Glau b 3 ‘L&JS_):.C_WLgﬂ‘_\.::“u_“ wfuso,;,LHLuJ_,J

S

d....;:l_u]\ 5 98 L._;ml Lsa_uu_, :Capillarity Ml ‘Lual:-." 5 g-2 @
____*=/_
:\j.ﬁﬂl e\_u.\A.“ U_B S e 4..1\_1 J.z_a.n“ eLally JLn L_!_)u__, Cohesmns

@ La.;‘ Alva U_S.u 1
alidl Iy ‘4_,);1\ Ml ulm, «Available Water
— S Q O 5x Gl yima ) il
\‘Jl Baiia ) ;L_:__{u;u s Eanh gfawty wa ) il 5 g8
oY ksl Q-m-u _}—AJ Grawtatlnnal ‘Water ©

wlﬁwﬁw ‘gx-.)n h.su‘yl qgu_mjm e, |

13y 50 i G il (3 (9 5Sag Lilall ABalall (ha daa aliy Lo g cilsy )

Lall (A il e die g ya Lo Lal g yedll oLl aa ) paall Gl ol

oM Al A g 8 AR e )l ge (e 508 A Il NG 4013

e Lgila g Ll ) saall alaial Jlaa () (Y1 elall (5 5me o8
A Y Ao gy ¢S 5!

guiuﬂduﬂs e alasall e A ilall ela Gyl Larie
Al mmbwyuﬂluhuﬁiemug‘,d}__ll
03555 cplally ellunadl) lghew 2ie Lok caias Jl Field Capacity
O Y1 oY meu\a»uﬁu,s;mm\ﬁl&nlq,uﬂ

//// AN AP
(ﬂ (Y1) 4 20O




3o Leit oSy cllesl s ‘L&JL’;‘M‘WU_)SJJJM
w‘u}&us%;)w\ulﬂ\uﬂw)mum@u}cﬂ\
upy)‘uclb_)u}_:_;g_x_wbnl\_)A.sibd._ﬁha.“u\_ﬂ.uﬂt_a.m\\ﬂu

y Y‘Lrgwu.\_ﬁ-l\—g—"y°Jhawjjbl\d}3¢u\b3b_)5
/‘wﬂ SCEDN R R FETE T e e TS T
ubn} CAﬂLSdA\u\)J‘)\yna\a_)_auadb\umn_,‘

4139 “_J\_J_,l\ );L;sbaﬁﬁc.\.al\uﬂuas.ﬂ\ Gaan Lo o gl

u:j»?-) "\J.\]\ d.\_uﬂ_))xx“ua\_sa.u\ dmu"d‘)ﬂ‘w@ﬂldm
b)_} UJSJBA_!‘_’\LL.\SM‘L‘;JA Mum‘(_l—"ajﬁ\_&-ﬂt,qs
00 o Yy Aigmns
o 0. /N
:Soil air(ds 0 sgh Jaid
T AWy

L

% e g SiLaie il gladl b o

gﬁ_ﬁﬁe ‘uﬂmh‘ym‘y\w‘ D
L)ﬂ\uﬁdmiﬂg \_um“tﬁ ) A= \.A:l;\J

b.)_b

IA_J'J*JMWIJ‘AJ\ A_Uﬂl Ujsaa

_)L]:.\-c\}\.]ajsﬂd\—su-ﬂ‘\_ﬁ_yn )JS]LUJL)_,-SJJ ‘\-l_)a—-nl\).\c\.&in\_m

Mﬁjhw@\uﬁ\uswbo_)ymd)&hm (_5_)“.3.1:.:_3 w_ﬁ_;:l\
Jasiaal ol Jla 8 LS oladls




L_-l\l.'\.“, i' }\“ sl 9 O (l:‘m )\_L“ uau 0/0 L'._Lmi L_}A L)Uu (T) d"_\_}
paall Cuya e g5l

TS T TR ol ]
¥ Y | VA, el b i Lginai
_ 4l
A "'””‘v‘:,‘«*‘“*‘"ﬁ}‘x L_.m‘-,,\,,,.,,
| P _ sl
_).ha.-.“ '

http:/iwww.agriinfo.in/default. aspx7page-toplc&superld—4
&topicid=283

dc bl Ll J\J (LAl plo U‘““ sg.:'l-\ﬂ‘ gioa olix (5_91).“ d3ana rlua
RAYS-FAKER! cdu:y-“‘\.l.ala J.uulb

sk ) Juai a0 ad i 4yl el e B el las A Ll

i s e Al Bl el qaud iy o %01+ v 8 il
Sl 30 A ala 3 ) (s3> biuay Aigh s 3 a oe Ll Fliall
R P | R PN R kN R R 5yl Cila s gl g S
ARG PR PP R OS2 S

Al a8 u;\;_..ns_,)\] LeSDlgul Jid dnll GBSl bl Ju syl all Slaya

s SN .l.guSig_':GLTan(_;L:

S Y Zusi (o e 5 o 1) sk pads Led L

ule Je Gl duadll 8 a1 3 Laiy Gl gy yahaall Juadll & JS5

Jicaall L?ﬁ Ju g byl Jinall (st Al Aa y Lﬁm O A;u.uS| L_T':G
(Y) J g B3 calsl)

| () htp://www.ctahr.hawaii.edu/mauisoilla_comp04.aspx

(YA)

s dazasa



t\"\ g aF N "} ':’ ’ b/ 4

g (;
| - ' . - !1 Ll NN s(
0! 13Ol 4 g g () O
‘u"g. ‘lln.a
4 I '.:.a‘\; l.s { v
. ' S i .""’lo_!‘-“;‘f\ |/ et
= o 2l 3 "\ Lills i wals Jy 1 h % . -L) | s
- A\ i s { A“ ';_ “‘_‘r . i -
! o | Mad | i » i |
at s i 1 " !-
- i .L_‘.A ) J i
! | . > \ « X iT Y .
v LAY LYV T Ae | WA Y I
v | ! Yy | oty | ey YAA | vy | g
=17 vf"‘bh"l'“v—" BT B X U e
o I LR . : ST I N N
K Y. | °‘ Ao M, \1( YA 1Y,

m ”M _ctéhr hawaii. edu/maulsmlla _compOd.aspx  :uaal
ey 1 10 S e iy Ly Al ol 3l LS
L el b gl baall oy Laxiad g oll G 4 5l
g 2 8 @Md\cﬁ,ﬂ‘uﬂlw.\ﬁl@uw&u
e Oy leie go3B8 2l L el b gl bl Salisil
um@lmlg_:aik.;)_);_, Sl bl e B xie ol gl Jya
i) Jaaing Al elgp i o Jad Ll Cun 00 508 Lyaal
) Aea On A J300 el Bl 85y L e Sl gl
mgiq_.l,u,..)ysuuu)\n.-f_,c_,umgi_,‘.l\ zao 4l ) t/‘{g,a
G algang il el a4 Laghuad Culba ) M UEARY g ENPRSPTR
MlJomﬁlewﬂlgﬂdg_)_’_yAIM?ﬂ s Maae Jiy
M|;w olaiiLYy (ﬁ ELILET o\ PR\ P cL;);\J\ 4gall

5 A G AA S paall Cldl,

‘* L} &D “$oil formation factors 4l u»& M =

Dockuchaev @M‘ =3 @J}E}" Al 2y

Ay 31a e DA e Tl (V07 - VALY Vasily
ROPPIVORI c oy pw ripys JYR IR LS VTS Ty
A as ),lsy kS LSy ‘E ks caad 50 u",)s’,

Q\ ,j.UP‘ts\t ""Lnﬁi

vy N B2 ,
";Crv’?} ,}’\/39 O /‘/J\‘/
M L(;g;

. T ———— T r.—-u-r':"-r.—.m'. A : \]




\ \ w CL/ /5)/@/6

L il e T ISTS PP IS B Y B ' 8 gl dl e
_h-hmEW&@h@uau&dhﬁfdbwﬂjmw@ﬂ
S=F(P,CL,R,0)t.
col 3
Soil 43l =
.Function ¢ izdl Jaill = F
.Parent material s3I 5}l salll S 44y aadi = p

& - - Climate #ldl.= .
'} - Relief g2 bl = R
.Organisms 4xll <l = g

L Il e” Time ga M =

Py

Ma gl (19472 \Mﬂ)u_l_x),u G seall Cind € 53 2 gla

on Cint S ) Tl AT Lo Vs V41 e A 01 (5 (el e
Wum«¢4“¢$gﬁimuu%mu}mmpuqpn 9

S=FIPBL,R;0.%,..). {

LJ.A‘jcJPJ‘:_]‘&JLJIUJ\&A“LAQGSDJPJAHLM‘G_LL&A 5'(}

Ll WALGYL&cquaL}JJIFJ|Mu}ueJEM|

MH\GAJLmJ\AJ!d.A‘J:.“LrA‘BLbul “b.lj.:.j&l'll_l‘_)h_.q.“
o IS N

Y s e Ll 5 giue 03K Jal g (g0 dale S0 gl
:Parent material/i'-ﬁi;dl 5“‘-‘:‘),3;
_——i;\/

cﬁnuhuﬁﬂAu{”gﬂny. 2 T ALY ol

™ http:/iwww.eoearth. orglart:clelSonl _forming_factors.

“ bid. el P S RABA
' U—2L L /) u L <
Al -\ // l:ub f
e Lnﬂ”







