WAy Jle oY o el 0 "\'L’."O‘J‘i‘d"‘:‘.'bc-u“‘l’-“

ulyd 539 ow) S 30T 398 Glhogas awlin g ow) y
Olgae!l yw B dalaie milpo so 1> 9 3 9
s rens 5gn O ooy Oloy V) ity Ly s
VAN 0 1 oled BBy 0B VAIYA icils o o5

o..us,j_.

o1 51z 3 35 du 1yl o gy S 3 OF 358 Ol s (I 0) ke o5 58 s

e p3) Sl DL gd g 5 ealinal U 39 G4 LSTATEY dla 53 1d S 515 o 2590
25 358 Gas pazld 5 43 plosil SIS0 g3 b SllUas G A 25 J5 s 55 (S 4l
) Wl 5,545 Ol 5l obas jeb o G,5 cul 3 S e bl ety
S35 52 O 55 ST 5T D g8 Lm0 ol bl iy 8 Sl (ilzsen sael&ty
338 S8 o e 3 gk ((Slaliond 3485 b o Vsl 1 2 S ol sl ey U
Uger 53 31 2 S 358 2o g 1ainnd 355 2t s S 3 o OLS g5 8 sl U
Aoy OF /) ead cblis ALS i A s ke joh ol 35 o il 215
50 A b ol 8 C e (Kied ol il (15 (Casl s 2 5l Y/ R)
3 K L ol ae a0 53 0 Jleat ki 5o 1= /FY yT=0 /Y 5 ) S

.a‘,,.'ubd'.uoﬁ)f;_ﬂ

G5 cstakiod 355 o (35S Ln oS dabas Gl DL (il sl sasls slaoslg
OJ-;)-’ Wwigie ‘uc",a ,__;LAU»

UW‘WQ&M‘JHELA@.‘SALJ’JGJ‘JJ?AJTJE‘)AA"‘;@)A -\
olgial s ol (o5, saS suanls g kT a5 8 Baba Hlusils -

olgial Fatvn sk ek plie suSiiihs solamast S0 o508 Hhalad -y



s s SHSE o GT 38 olia pad dewlie 5 (o

\74

sah ool aul (el coddge g ccnbid gaae sLasL]
P O R T e
ol i, S ala Sl o glin o SLA 5 AL S by
(V) sl 5050 5l o5 0 (293 @80 5 el 5l sSER S
(Sl Jabs 01 Sl S adobae Gaesiga J pane s b
SYole el 4 wsa Bt @80y wlae Ho & gg
O SYolae bLI I (VAVA) (f)msfs B0 e S
03 SLa s 5 (LS (Rde b1 SShau S g ol
0S ced Gils Hlebl 5 oo sal oy ALS dasla 000
Sl o ALS 5y 5 5SB L 8 gSLAL S dolas Ss
L oo dolas a5 Sla ) aSB L ol dolae
(V) sl BLS ) SUA 5 a8 Ghidisy sla) SLS
ol €S asleits Lkl (1AAY) ohtSan 5 O)g st
oS 51 B 5 SR 58 5 b d dolae 4 s 5554
Sloe Sk oF Sl asliiw) Jla ol Lo Llassa s
ceton xS el (13A0) P s g5 A) cacd o 5 5 B 055
(S s s o g halid 5 cad B sSha S dolas S
galsanla (Vo) aule ae,lS o g e 456 S g d g
358 oy 55 1 28 g 3B (V80e) Va8
30,8 aadlbe s 50 V& o 5 WIS G b e sd St o
S L L€ S o Dshh e e 45 w3145 S 4ou
St Y gl g<a b ol s 6 s M s
(A) creat 23l (5 30
S50 2 a5 308 bbb 3 sy GaBaS Gul Do

s 2l o el s 5 S salin T 5 Sl S

\— Philip

Y- Green & Ampt
Y-Morel- Seytox

¥- Gifford

0- Bransor.

#- Ghosh

v- Dadkhah and Gifford
A- Sod forming

4- Bunch forming

doudo

B O e USTRIT PP AN
b oo pl curaa 48 Sl Bl e SuS b ol
Ol 03001 G bie € sl T bl L caalie a5
GJ'JJ:\bM.JJJSUA:JJJ‘\’C)JL&A’AOQSJ&SB:EQTC)}%AA
SLa Surdd s Shlea gael o)ly @l clials
b Gl ORalE) 5 SLa 5o JT 385 cue e RaS
o GLoa Gralit o g (Slhe 5o SL S Jeela
sealala Sl g Galislpea 01, Sla (il )3 B 65 oo
b b S (Shsee 0 0sm O O Slhe oo L ok
e 81 5o b i e yeae ol JBe Laaws 5l
Sie 1Sle GLALS Sl G da 5 L 0IS o oy GR8IS G g
SIA (55205058 (Rl il b bbb o (Soob ¢
ShalS sl e SUA Jabg s oo ol spuad (ialS el
ol asaS Hlaaly (255 GLALS W15 e 50 Sa. Ho o sk,
il bl e A1 65 e disle a5 (555 30 5 1S

T el cugan 5o WIS e Slre 50 B8 sasy e
SRR 50 Gaske ol 1 5 alad SaS a5 50 HLALE 55 5 50
Al 55 digle a5

Ole (S @l wiile (goanie Jol e 4 S 5o o T o,
ST olse LAl 2l (i sy LS L) w02 S 5 S
il oh cusb,y (S o 50 SudY Glhae (SIS Ha 992 50
oud S goath Lo sads 59 S paw (e S
sy (5B w5 0l (S SIa 5 O sles 5 Sk
S5 ke Jalse 580 (K8 5 Sa 5o 0T 35k e
AhA e oYolae S il o 5 saa sl O
S anlsad oae S jo of 358 cae s nlaa gl
5 oe0S dotas 5 (VA0V) ( )u.d.m dolae wibe LgsT 51 A 0
o S im b o 5 4ty gk et (VAVY) (D
b Lila O aas il e @ Yalas (ol 51 sotitul
oblsas (‘M)u‘-‘sﬁf‘:'—m = dos—e (V) osd Glan (o255
b 5o Sl oS dulas 51 4S wlsa S eI (VAVF)
RIS UDNAPIRY [ SN (PO  ERDRPILY [ SOV DL V- PPN

i g a&anla)T slag s 5 She OLL slaghwd o



\A%

YA Jlu oy o s 0 J.L?£O1ﬂ‘ﬁbcb4.l.?u

N ) s ‘(A)d‘—:u_wb A )C—‘:)JJJJ) SHo—
() et a8 515 Vg5 a5 05 st
L g 9 49
e e Vooo Sladllas 5,848 slaal AYPe Lo o
has Jlaals s ABA . glaslSin g Ha (Jie YoxO0o)
ST (¥) w0 S ool Slgdaal iaeem o€ b 5 o 5
ATHV S 50 SK 50 0T 380 cae yew 50 3,8 5 sy
S 5258 L) 38 Glae Ol haleal ) glas (ol s cuta
e (Bload slag] sy ALS (slasa 55 5, LaG S O
ba rhe 5 (poad 008 Olsie © a3 8 Jals o . S
.AJ»QJSJEJJJML&-@J)SOBLQ_}LG_XTCJBAJ&
s 5ol las 35S 503 4 cae e (5 pSe sl Giale ]
3580 Bh 5udS ad) Sl OLL iwd i Sl soliil b
SlalS aS Slant i 8 alanl 515 5o b O (ES-
b shiedn (iia (Sui)b 4 (S ab (Slhe 5o
O 305 GBI Sl 1L £ giend 580 ¢ a8l g sl (5L
2N 5 ol oo ol itiand lga Dl piwd gil pl o soliu!
Yo sulai€ g os s KO puia 5l ol oo il swu S gt
IS a5 lis dy b 5 O)ae Gy o eaesla ] O Sl
e (5 S 3lanl 5 YOS Bl el 2 aas B T e «S ¢ Hae
Gl )9 5 S 2SS 5a dac g 9 558 LL ) BB e (0

C o bl gl 5 G ol i 5 s LG T plis !

9 ():x-a::.u‘_;u YoxOox¥o sla \‘) ul:L\—x o <s VL L

oS olelas )l b Jlad ladials jo o3y sMikie
w258 S8 dadllas o) sa e als g0 5l JSutie (535S 5o
505N E Lbilaia sladsb Jealin a Sl
SYVATN b s o claga, o ¥ ¥ E
S (TS RS S RVEL JUSVISNIPIE TIPS o g% SR
905 JESA Veoo oo ugan o aals Gl cas (V JS2)
Jf_am%a,_uaspouugybjc_g_ubuw
LS YYPO) pdli yo coacad Ho oF YL 350 b 53e 020
pS Sraidjo g 5o (ae Bo 0 b gan o (Lo s 1 ST TAAS
Foeusum 53 (lesd hace 31 5Ra ToAT B Vo) o5k Ui
09 Lo ldbes a5 5iSMaa 0 80he g wlily oo yie Glie
20 VA 5 WIY S50 4o (gl g 3) 55 e b
SV s 5 40 (058 ) plis )] oS bl 5o 5 ol Sl
stadsh Joalina oo Galh (¥) cod oSl 4o £/Y
2ilia sboa e 500 YVE 500 ¥V E Slilyia
(V JS8) a1 80l Hed Jlad Lo FY X0 N STV N
s srac e gou g JESaYoooo o w8 mang

O e YOFe BYAYe) phavwe et B cans oS sl 1, o
_9@35;\1‘.}6‘.9_‘[34_3@‘,5@_)‘94.Mawdfi.dﬁ(l:ua@mm
89,5 Hpma o ) daall (ol e b oS L2150 Sa
(Lo pas 5F 38 YAYO 5 YAYY JiSlua Lo 5 L) cal
Sbe 5 e (e TV o 1l T YL )L b s
a,y YN 5 W s e ben Gl J8laa 5 i<ina
SSBLaslS o (i ps bl o (1) il e oS0

\ - . .
S vt § )Qby 50t 5slE s wals o ali(V0) sl

rlS..;'. J(b-\a& ,.ua.:") r.a.u.u_.- ‘@de&b‘dd\gl(ﬁ;u

\— lrano-Turanien

Y- Gaussen orlsilyn Bl e i) s dibie a g0 el 5 Kia
oo tadllas daydkh‘(v)wﬁ 0o raalit gus s
3PS MO Rae wuldl 5 (saae (BAL) 0w i) alsh g0
o9 S dadla o .J_)_,AEJ).ALSB.(\‘JY)JJ:‘SGAJ‘)Z&LA
Lgoad oo m olptal Saia sl&inls b 5 \THY Jlo
b s 5wl 5 K350 00 clis et L a5
el o0, e 5o Tsla VoY gundink Lol S

Y- Soil Taxonomy 1994
Y- Entisols

0- Inceptisols

- Mollisols

V- Xerochrepts

A- Xerorthents

4- Calcixzrolls

\ «— Haploxerolls

V- Argixerolls

VY- Meeuwig 89S o0 s (;)JH s (O)J}m et ‘(\‘)d‘,u



YA

\_\J.APM‘EGAJWJ‘E

<

w3 o sHSB Ho ol

SN YL Yo~ 2

-

Ly,

clelbn! azn

ol S Jlezy olere!
L vy

ol b Gl <

ok dibie aid - K5




\—
Y_
Y-
¥
b-

-

va

YA Jl o) ol 0 J&gb‘ﬁ\ﬁcuﬁ@

1) ity 30 gl at 585 e e 3T et
IARA
St

VY (aSa j3e Siba) Sk ol paa VI (et 5o 36
Yooo) g sabase S (oo o (Ble) GT Oly) pas
ks gie 2l e (2ael) 358 Gla) 5 (e S2e (Bl
s gl tlas H1SS 9o sl Sa o OT 3480 ce pen
(Y) oty HF sldaad 3 95 cae yoo (510 B 5SSt oS dolas
=at?
(V) ooy 5 (f)u""i‘:‘ ArCY)
D=AtB
it G e 3 oy g8 Uolae 5l sulited L
3585 D (1) 5(Y) ksl 55 5o b a5 o ane g el iy
5k 2t s lolas L3Len D 5 8 (i () aead
(4i80) Lol T prand i dolas 81 B 5 A (glabaal
ey 5o &)l 34a ey S G2 L il e
(F) ol Ho Glely Gl uls L8 L assd o GUS) tg=—F 00D
Ip=atg”
5 Dl Seliw o e (Sl coia 5o (oles D585 e e
P PESURYVRCIPSSUURICH UL JICUN FRVY | 2 PRGN BETRI 8
255 s lel HallaT Gag, Sl salitel b (aLS S A gl
PRI IR VRISV SVCY (LN
Sl o seada H55 OaS sl Sl lad g i
Vo B shio Gae 5l) S cusb) sua o 5 (S ol ji33
Sy lsl sk s o s cbls p (S g e (il
s Sl K Gl G ol Ge pane 035 9 (S0
£ (0) adasly 5 soliienl L 5 SUa JALAS dem 0
P=veo— ( —B—[—)-)(\oo)

PD
BD .Ska Jala s a0 P asly Gl Ho il Lwlas

Plexyglass

Di-chloro-ethane
Instantaneous infiltration rate
Accumutated infiltration
Final infiitration rate

A paired difference test

YAD & ol S o et (a3 Ly a5
deals 5 e St GBI, T0) e (Lie 0/0 5l £l s
335 00ae S 5 Gus olada e sad olan) (Hie Lo YO
ool ism % & (D5 L o plat sole b8
cnel 03358 5y S alST g b LT G SIS 5 a0t
S 058 e HLE (551 G ks pind i3 G (55
il o (slayo) SHate LY 5 (Glie pu) e LY bl
29 (sl a0 8185 s 53 53 (sl St slatly )
(V) o g o poliin] Hlaps slaas
Yooo calus 4 5 (Y/0 0 5al 3,0) S o 5 2
He ol Vo gL 5 (Sie Bl Fox0o) s se 5ie (il
Golt (Sa S plia crandd jo B Hlaa (555 o2 adL e
@l O g 5%e (L N0 plis ) (e (Tl YXT0) )L
Iy raola e 5o Sl Gal ) 5o el sad ala
st 5a T (L 48 (R (DL ¥ L3 5e) 5B ooyt
Gl Hlaa cwal swma )€ coal Hlasd o pean eadd J<E
@ Olay 5 Gi,E 1,8 SLA G50 oie DL V0 Gac
Som s enlas GOk S G ohsb 5 bl Gaob Sl sl s
T ) G (¥ JK) 00 S e a5 T a5 pan
e o8 B O )30 4 (Sl 00 ook ol gl
94,8 alas! (ae S lagl) g 5 OT Hgae v 135
WS e OBy g YA S s 55 B OLL e e b
a5 0T Ol solale 500 S e auliiS (55 5k (S, ud
otubeT e o g S 0515 3680 Jaewily aa Ho o 5008
o9 S alasl diin 0 Sl Juslsd Ho o0 celin K6
gl s O JAI o s S L ptale)T Gle) J s
;.,TJIAL‘,Ashfcafljé)l}mé.\;)lfom.ﬂjaﬁww
isledT 500 gd a5 Glas il L S o 4t 3 4i0
AShia 5 Jiha o 5 4) Sk Gilias glacad H) i
OF e il sulis ol (celin s e Bl YY/A 5\T/Y
3 6S0,0 O paa sl 51 Sle) dhioli 5o 0 il e
LS B A 5o 358 Ghala 3T 008 e daas sl 5 LT ol
9909 00 Lyn s 5 s sllia gl 5o ealtlas o) 50
g 3 el obeal b 50 T Jas 5 i S alas] 1S3



J\)AJjwslAJJuiJ‘gﬂJk:)‘:kw}mwuﬁjdwj‘)) A

o shd .l 54@1 V0 i SPSS ,lel jhéla 033 PD s (cnSe 5ie les oK) ootk po seane 555
5 (V) Gl saaie Gledn (olgs 3585 e e paa bl (oaSe i Bl 5o 2y S Y/FO) Sla (Rida o smds
o S 5 S 5 SondY als Ghdy laea bl Srad s g celis Jae GaaaS S abb

O S O I e (2B ol g slasea bl b (Sleh 3680 e e oo D5

,axg;_n_g%;,w)_s_,;,la')f)s;_wys;_ﬁjsx_m




AN

VWA JLa nJL»...ﬁ‘Of &gb‘ﬂ\ﬁcu@

Gl o (raad 35 5 glbaal 3 o8 ot pos (sla Bana 0 4 ¥
s e ilad LS G A sud Da g s clilia haes
Fowd clilia whas 53 oaeal 38 5 glebhad 358 cue e
Y sl s SYL hee o sad ha phe © oo LS S
S8 s P0BL e o (POSYY oG S) (ALS s
a5 308 5150 (e 3580 ae s S5dS ¥ Jsua 1458 S
sablia e jo (Sles 3580 mae yew (IS ghasaas e oL
Cat e Siubydl Jilaa ot Gl aalyet a8 S s
iy e GIE G S LT 3,8)0 (LS i sl (2l 2
Ta/% 5lae < Ferula ovina (Boiss) Boiss Ma.
e o of JiSlaa g (cebo Hu siaile VVA) aus 0
b wia dle QI g S LV 3585) Y als
Scariola  orientalis  (Boiss.), Sojak,Euphorbia
descipiens Boiss.et Buhs g Phlomis persica Boiss.
500 (celis 5o Jie Al Y/V) daaj0 Vo TP Glse 40
33 Y (ALS G s 308 S8 o (2les J8 e e e
& Astragalus adscendens BOiss. (v )6“’:‘ solle S0 (Y
o sl s (ol Ho e (S0ba VYY)t 50 OF/A lae
VI¥ Ghae & Ferula ovina e €S L (£0 3,8) F LS
oo e ol 4GB0 (EaIS (Caelow o e (Bl o /0F) s o
OY/N e o Lo lS (gl (Al 3 cue o GBI
O3S HB 0 Gaa s (el 5o e (Bl Y/eA) s o
SeaSa AYIY Sloae 4 (PO 5 ¥\ Lo 5) P 5 ¥ LS slas
Lo aS cnd so e 3-8 80 (el Ho sle 5L Y/VY)
el da 5 B ol 360 i s Gl Slade o) s 5o
RSN IV A PYLV-YRVPRY > SRRV 7. SURTAR
s slasadld L oles 358 ce yun o sk olan
aas oo Gt ) KadY 5 b
(el 5o yie (Tla) (ol 380 ooy Y iddasly 0ol 50
il e (s o) SemY X 5 (aemp0) a8 GREy X,

e O Ldoe 5 G S ) s Gas ol Bae He 258

&Cﬂ

o sdal o Sa g bS8 Gl obiad die ) Joa
3 oo LGOS (elas S aas o plis | (Sladtlas 3,8 A
otale)l el 5o S b o sl aum o il o oS
S ookt sl b ad G S L, IS gl 3B
pom il o w0 O/A 5 Y/Y a5 0 OF iShaa 5 JShaa
O Sbdlhs g s Jabs o 5o Sl el (o sads
S VOGN SIGT ol 50 s VBV aa 50 0 S 53
G LD (o sadie poa il su sy padte e e Sle
(VF VTP slad i) (aLS S ¥ swdlys whs 4o SIA
0 ase o9 5 438l (Soa ORalS eud cbilia o 4 Cod
Al oha Sl (VT 520 FTAVAT slag i) LS s
G oot ablia s Hu Sta Jalas aa o Holie ol
Stewd ha mhw 5o aa 0 OA/O BYV/Y 2 g0 s 5 5
) 83 g3 udle dus Hu OA/O B YY/Y

LS 50 sud cblia mai o Sl JAlATaa 0
Ol sad e s G et (V550 £Y AVAT sl 3)
Eom GRS (V2 5 AT F (La 5 58) Al ST (gl 5 S0
et Bl

Ao aaal 380 o (ghdaad 38 cue yen s Y alae LA
dolas 53 (gaae jlafe .cnl sael VoY Jslan Lo 5
(B) (rea3 i 5 (D) (shbaat s si cue yuw 510 S SLE S
Ol Cpidi 48 osb e cal QAL Sialhsl 358 531 50
oV 2SS G by e oSS 0B 5 b il i)
S ool oo aoju Yo 570 Glhae & (AT VT sla 3 3) ¥
G5 54 (POSYY LG 8) 7 oY slacs 1D o s 38
G Y/F sYVA LS S U B o s g a0 VAV 504/T
YR D SH I AR PRS- PINERY. WPE- JURA BV QLI P T K- PYLS
Gl e OB G it oS (g sbes AL JRalS L
Olame 4o (YA VY (sl -5) ¥ oY alS slacs € b g e
VLS oS G ks e (RIS (p Bt g s ju FY/N 5 0T/Y

Y¥ Uslaa SLeT il su s aus 50 Y0 5 Vo Ghhae 4 (\T 58)

Q) ldaald gés ¢ Y slae U5 s ol C o
\— Pzrennial forb )‘5 358 S e SV PR (Sl graniie g

Y= Snrub JEa)aao s Gl 358 31 50 (B 5 A) aeasisin 5 (D



A\~ S (€ 0@ T

A= co\ D) 0@ ™

A= oo \ el

y 4A uayaq pamvIua) 4l MN a4 0 fo? 14 9 4 Af3 9/ Ny IYYR 49 A Fd
wnsoqyng wnaplogy
‘snpparuaoy snuiolg “ip
A AA ‘bsoqing voq I N AA 0 rmf? 14 19 4 Afd /4 anJv A/ 40 FYAN s
‘ 04 U140 DINIAY Va4 N n g | 04 ' 0 A A\ /A Asfs Vo 4 (e
e
0 A4 pua0 DNIa] 404 MN Ad g el A4 34 Y Ald i\ AV Adfs 4/40 OAJV s
Suapuaospn smoIvdisy ip
i \a “Yuarpioq wmSulary V4L MS A ~0 £ A 3 W n 93/A AV Va/ Aa At LK
viapdon s€iyoo)
‘uarpioypg wmSulag Caud fp
A 44 paopwipunup snundadory <004 AN " ™~ e A4 Ad \ A/ ah AJA VA 400 /i o
suardiosap vrgioydny
‘porsaad suuopyg i
A M SYDIUILIO DIOLIDIS VA M b q..u..,.y it 7 Vi A\ ¥\ \ Ay $A[+ VA /%A nd
-ds snpoSpasy
‘SYDIULL0 DIOIDIS
\ A\ ‘ds wmydydoyunoy b M " _....quaw e 4 Y "\ \ 4 v 4A/[ /A A fregten
" a(w) ) o) D s | o
g e 3 <+ v ) A o - o A I Hd o =3 $mem §6
™ ™" frar mdie e a5

6P |- oo Fom© e € s o rie € 02 v 6 eeneae”




40 b EYEY Vii A\ v/ 0 AfAL Al VY4 /0 iy AAQ
V/4A V/A\ VAT /0 AN AJAQ SYAW Ak ViAL v/A Al v/ 0
Vi Afv Vo v/0 YA Q/ve Va A\ Af+A 4/ A A[AQ
AJAA "\ Q/vik Afd VA A% AJAL Vo TR 4(3 y,\,, A0
LJE Y 414 A[43 Afd AN AJAQ Q/0A AfA BYARY 4/ Vv 0/ve
ZTESY AfA /%0 0/a A/ v/ 0 AT A4 VA% /o AN A[AQ
YA /4 b4 /A AfA /AL b/ V4 V/A0 A/ /A 3[4
/A FYEN v VA A\ IYIYY A /i VAA Ala Qf Afad
wei(y) mEutw Wil /) mEuEw
) Ao =0 o av's 0 Nerl =00 A q¥s
#efad | e | et | e | foned e | sl | ¥ o | et | iR | et | med ()
e TTe = e

Fiep 060 |- srrsono O s € s o e € 02 v 9 conrac®




‘QWJ(SLGSBJJEJ‘JJ&JQL:&AML%LEAJ@JJ):}

AY

0 Jlada o o 35 (B g S5 Sls O30T HuHe (a5
bﬁ@d}&a@)—wﬁa&ﬂ-&uﬂﬁ@u‘éﬁd)“)d
ael Cesss 0[PV g0 fVe GBS 4 SondY b bl sy

.&J&J‘J&S&MJJOJL&L‘@&JJ&

w\;&dubﬂ‘xuﬁjJJ;wJJm‘)dodL&h ‘C]“"“J‘
MJJOJL&BA‘CLJJJ@H)SJJL;:L,L,}AJT@‘

odxo&&d&]dgé}:ﬁ“‘g&au@ule‘JW

C)T C)d\,..l.d J‘J ‘,_.\-LAJ (r=—°/VV) O\’.&U)f% ‘}SLA&.A-AA g:.:a“).a.&

O s vl saelis Joo JAls sia 50 0 Jladal pedas o

VY Jlew ja iy 9 88 Caad g g0 o slaland 3 g&s G oo dlulas b ga o) jud deuslla =Y Jgaa

o Shs GRalS L nulal sadlya sud cblia 38 e,lad el osbadd
AR RS
b a b a b a
FYE/¥ “\+ /e -+ /Y0 \¥/0Y — /7Y \Y/-V \Y \
Y0/ +OY/¥ AL -4/7 -+/\0 VE/YA 3% \
+Y +7/4 AL Ve A VAP 2 A1
—0A/Y +YFIA AL \Y/PY ~/+¥Y \#[ Y \ ¥
+YA/F N —+ /Y \Y/TY - /N0 \Y/Y0 £y o
“AAIVO +4/5Y SNAY: \O/ Y —+ /74 \#lOY #0 5
+£0/ -Y/¥ SNAL \O/YF — /v 1¥/44 vy v
+0-/ HAT/Y - \F \Y/PY — /oA VE/YA v# A
VHY Sl 531y 9 BB Cunid g 99 o (el 39 dlalas B g A 031 b deslBa T Jgua
EERERABVO-N. ¥ \LY - W3 o)y sl sulstaa S8 a,lads o lad
(7) 358 3 PTIRS
B A B=b+) A=W;‘lm B=b+) A=;—‘h
+Y /s -Yo/- - /00 SIYY -1p7 .Y \Y 3
/T HEV/¥ CIA N4 «JAD YA \V \
+V/0 -v/v “ A e NP L/YA \i2 Y
-Y\/A +5Y/N VY /¥4 .jovY ¥4 £\ ¥
nvits -VIV LIvA < I¥F /A0 ¥4 Y 0
-v/ov HAY/Y < /A¥ ne S AN S IT¥ £0 5
YAl -\o/F “ A oY LAY ¥A4% VY %
+4/0 +¥/+ < /A¥ AL “/AY IYF v A




AD YA Jla oy ol oY Jl?c&‘ﬁ$u&:,bcbil.>‘u
P o
(oud cblas) Jolo (eu 1)) b
M)
Y. B Y
33 '8 . 3 10
‘1 Yo IO - j ‘1 Yo :3
3 @ 3 3 M ky
I — j o7
k (D) k (D)
! I | { | | | I |
V- LCI / 5 F- -y Yooo¥
(43:59) oo (42:33) lo;
Y)
Y. Y.
';3 A - :3 \O+
1 I ,
3 S N 1
] o I y o
‘ (D) * (D)
| | 1 I I I L | |
e Y Y. ¥ b I \ Y Y. ¥
(aids) ol (4i35) e
(Y)
Y.
] 3
Ki ‘1 '.3
% 30 1
3 3 ‘
' 3 ok J
3 X (D)
’l/l | | |
. oo ¥.oof
(42,50) ()l
()
Y- E ] Y'T
i
';3 Vo . 3 Vo
A ‘ s
,. Ve J\j ,1 Ve ‘3
) 0 4 3 o Ey
= NS “ i _
J ©) <ﬂ g ° (D)
! ! : I i i I ! | I
(L P SR ST TR Voo Yooof
(42:32) e (48:39) oo

Q)Y T YN LS S ja e 5 305 slacund 5 )3 (D) (ransisis (1) (sldaad 548 e yeu gla fiaie Gl -F S5

{EV 578 AV AT Sbdles slag,s s



jw)é%b)dei;}k&‘t@y&@dﬂ&\’wﬂ)f AF

i
(oud cblas) Jslo (A) (s 1,2) z,>
Y Y.
;—i ' ]
: 3
';%; 2 Ve - 4)) 7 ‘3;
‘ —% 5 el
* (D) rvity) L.) ‘
L | i ° ! 1 J
\ Y Y. \E b Fo
(43.35) oJle;
*) ,
Y.
3 3 |
3 ;g 4 N o 3
: . ~ 43,
% T 0 T 1
3 | 3 sl
3 3 %o)ou) ‘
]
. y. Y. v. €. 5 $.
(aisds) o)
v)
Y Y-
-i Vo )] . —3 \l i
. 3 : ) 3
2 A 13
3 1, ————
3 O J
i | i |
Yoo v Y.of 0 $
(4a.33) oo
(M)
Y ‘41 Y 1
3 i 3 ]
A, 16 ) | ‘1 s |
’,‘,\ e Ti a2 P ® | i
3 4 ‘ ER) T
3 | D) (ads) Sl ‘\ 3 /(D)/(()UL,)
: B R i i ! : : [
\e. Y. Y. €. b ¢, . y- Y. Y. f.. A s.
(ai8) e (48,35) e

{VF SVY £0 £ Slalllae b3 8 B 5



AV WAL Jle o) o )led oOF dlom ¢ Ol samb pulis ales
APV Sl jalya 9 88 Cunid g 93 Hu(IB) (2l4s 3980 G pon dunslBo —F Jgua
99 Shes SRl L Liulyél sadlye sad elilia olas o lasd
() 358 5 (Ig) (Ig) 354 @5
) (s la 0 55330 (caebos ju iarinto) (caebon yo yiadolo) YRS
+AY/A ++/4VY A\YANY Y/NY \Y \
RSN/ 4 +Y/V- Y/ov \7A0% N4 Y
FAq/F +Y/0Y o/ov AlD \ifg Y
-0Y/4 -\/YY \VAR! VYA ¥\ ¥
+Y4/4 +Y/YA Y/tF FINY Y 0
-V/¥¥ ~- /0¥ \7At4 FIVY 0 5
+A0/F +0/7¥ 0/A- Vy/oY vy \
+VY/¥ +¥/¥. FlA ARFAZA \74 A
oo sad 2blia mhow gl Ferula ovina g adscendens S S daail gt

oo 5 455,58 518 500 i sosad s b wnlie
Yobae s0ae OI$5 s md halS G a5 L S al ol G
(303 VAY 5=08T a5 40) 38 81 5o (B) i sSlies S
w00 S sy GhalS gldaad 3 i e peo LS 0l 51
s, MalS Sl alla ol (6 pb B J5Y0 b oo g S
s e Al T Y0 S5 e fae oo
site s Mg it PO 18 a0 8 8150
che oo (groe e oo obS Vo 5OV YO/ Ll 5 ) b iy
Ol G b s s saae sk 4S ) 4BL LEalE) snid e
{0) sl 550 525 Sy b 53 sk 5G5S (S5
Boissiera squarrosa (Banks & Soland) Nervski
Bromus danthoniae Trin.

Alyssum marginatum Steud.ex Boiss.

Polygonum molliaeforme Boiss.

\— Stoeckler

Y- Bari

Y- Mccalla

Y- Tromble

06— Wood

5— Annual grass

V- Annual forb

3050 g5le S a0 S e LLATLIY Jgaa 51 aS (5 shilen
ey ok Ol il e (oS ) Lo gae il
2092 (il 9 b 0 o 55 Loy el Hu SIA gl sb
Sosb ) (SIA cdl G da 5 L 4S (g aad AT s dsly)
028 (Su e 4l G Ko IS e ) LS L 4l
I Sa lglan gk 5 bl age Jale o s 5 pl 6o g
e 5o g Glo L, 5o S 36 (s o)
i ALS 5P o anl saso S Gaa LT ) el
et 51 SYL sad cblia plas o glaliad 3580 o
Ol alnls aand 438 S 558 suklya rlans (g1 LSS
sk 5l s oS sla gals o SuSlane Jla S S
iy ALl a3 Al (hd g Gl S Gl
bl a9 AT e RSN OLLS i, s
b e b8l 3580 cae s 3,5 251 o WS glaaly
BARVERS (VAAY) S s (Y)csﬂ-e «(*) AR
() e s (100Y) S s

DS @y (590 = e 5 308 OIS e 5o (VAAR)

Q‘J‘SA_A‘g (O)JJ‘SJ (\‘\/\')

les S IS ) God cuad 50 358 cue Gl
Astragalus e a3 S L S 5 4G (PO 5 ¥\ slag)s)



s s SHSIA 50 ST 38 olis sead anlie (s

AA

v
Sl 5 8058 e S5 (%) 53 551 i

5 Jles To b3 51 350 @ity 45 Canel 43kl
] LIS gl e Sk Ly s 38 bbb
sLoad 5 308 53 50 (VAAT) OhlKas 5 u)5aS
i 52 dshh S s 2 plo sy s
€S a3bou S LIS 5 sasad e B o0t
S50 = Jobie sla 5 Ko gla 308 sLaLks,
OV LS ARVEP- R REJRCIRL JUPE bR VLN oo
P aS osd e e VoY Jsha e b
e Sl oS dulae IS goae e ( ALS S
5o (B) aans isih 5 (D) labaad 35i cue yu g1
B s A Lilrd ojse yo s ol L G181 5,8 5
5 €S b las 00 S s saalie adidie W15,
5a polie LA;#S;\L;‘A.\_)_)J@.A saal Y 4¥ Jslan
A sa ke an S ool il (BalS L 5 S8 A
L}&Lﬂb@i‘ﬁc_hqudjeﬁQBUackad
Sl el 555 2 308 S asas et b adlie
3,sie S i L (oSt ool s paadie
b 1) S Shan S dalae Lilns «S (VAVA)
DD s al & e Busls L e (aLS
5o s osdme JoS ALS (g b S S
2,588 SLBIL o) ol e B cnps o9
T R R
Jelse U Jole w5 (s bl sy pa 550 @
b AL it gy 55T A b as ey 6%
LU Joaa a5 b aias oa i platlicas
ERGCIINT. SUV-F SRR FLR P ICT R LRRE
50 s et 50 S Tay Giahdt cae 8B sS 3,8 bl
38 s e (PO TN sWa3,E) £ ¥ ALS slas
S0/A L5 5 ) el BB SRS 558 510 2l

3985 Sty 3y 40 ST Y0 S (o o VY

Eryngium billardieri(Delar)
Sl ISt ALS Gl slaad (el Ylaal
)b o anl ) 1) (5 030068
e s Lo 8280w 9 S G5y Hloae Y
oo T st il el 5 it ¥ LS s ot
sy Cpb 5o WIS e 4S (aum 0 YA/F alss 50 OV/Y)
(0) 2L 535
LS G S L (PO 355) F (LS a5 3550 50
S Sl JYe SOL S Ferula ovina
as | sad cblia el ;o gldaal 368 o
13 a0
€S aso e s G,S plal gba ) 5 )
T sl Al 5850 3,5 ol phw sagoa e
Gl O 5 oo 3,5 sl Jead o OBy,
sanc sk 4S &30 ool disle 00 S e clidlasals
Ferula oving dlawsis Al e &3 S b gy
S 5o solii sl 5 g5l ol gl il e
0S8 e cadls s S &) gre (Jlw aclies
L 5 305 dald 5o (LS (S (ol (LS b
e5le o AL sy GRS (TA) 2052 ol
Oilidl o b g ye saae ks (308 ola) exd e
ail e 5o) Ul dia dle LGS a0 SRl
1(0)
Ferula ovina, Serratula latifolia Boiss.
Eryngium billardieri
5983 S 5 K b gy Olone (o g2 RaS Y
PO NINPIRLIVINY QU AR QU ERE I e
(om0 Yo/ ¥ sy 50 N0/Y) T sut
5 aSLS Grolpdt cudls JUASS )5 e G2lels
5 AL il laSs ol S SLLS a6 i
s 53 3585 ey Gild) o dlanig ile

')L_.;BJJ}AC&\JJU,\M‘)BL)L@B‘.M\T‘G&‘Jﬁ‘gS

Aol g auk La <
- Tuekel Slo 5 At sl s

. & \
Y_ Ulukisla She oo 38 sala sha 333‘3(\‘\/\“)( )Jsﬁ



el g ol S e Huas S b s LS A0 cal b e 4T La € Gl s o (sladaad
S raad dd iglediad 358 e jun (55, 2 fgens S50 shs sas i el Jole LS 5,8

ouldiiulugy 9o b
b FVY (gl sl ollaml gl ala (S 5o T b)) soke waige Jal ATFF (rams 5050 gL -\
kb Bl (45 5e (oo g GLALSESE o dalllan 5 53 5SS ok ATPA L ola g Lis jueas 5 LD danl (guge (5 prems ~
Aada VOY Olghuol Aatua sl (g5 sLaSeuSaila ¥ o cwllB S 5 0350 aLE 1k 5 sles LIS
«s500taS saSlils (a5 5 Slpdeat (ol 5 Jlaeslga L) Ol S e slen 5 OT L3S TS (sage (ST
dadia AV Glpdial St oKty
3 bom ools sl ala aaldl 5 1ea (o lias 5 Jlae)lgn a5 pala ok Sl (31K ATFS G sela Shadlhs o5 8 ¥
Aada YO dans
Lazarl s ool 3s e e 5 disle 0l 35 LS S 51 ALS Ghb gy iS5 s 50 ATFA L janma  ala g =0
dadiofoo (Q’)@Jb&‘d‘&)‘dﬂ:}ﬁMJJ&J‘L;WMJ‘ShJJJuuQEQ‘QW‘Q%JjMJJ‘ﬁ‘sJ)’T
6- Anderson, HW., M. D. Hoover & K. Reinhart, 1976. Forest and water: effects of forest mandgement on
floods , sedimentation, and water supply. USDA Forest service general technical Report PSW=18/1976.
7- Bari, F., M.K. Wood & L. Murray, 1993. Livestock grazing impacts on infiltration rates in a temperate range
of Pakistan, J. Range Manage. 46:367-372.
8- Branson,F.A., G.F. Gifford, K.G. Renard & R.F. Hadley, 1981 . Range Hydrology. Kendall/Hunt publishing
company. Toronto, U.S.A. No.1, 2nd ed. 340 p.
9- Dadkhah, M., & G.F. Gifford, 1980. Influence of vegetation, rock cover, and trampling on infiltration rates
and sediment production, Water Resources Bulletin. 16: 479-986.
10- Ghosh, R.K. 1985. A note on Lewis Kostiakov; infiltration equation. Soil Science. 139: 193-196.
11- Gifford, G.F. 1978. Use of infiltration equation coefficients as arf aid in defining hydrologic impact of
range management schemes, J. Range Manage. 31: 115-117.
12- Gifford, G.F., F.D. Provenza & J.C. Malechek, 1983. Impact of range goats on infiltration rates in south
western Utah, J. Range Manage. 36: 152-153.
13- Mccalla 11, G.R., W.H. Blackburn & L.B. Merrill, 1984. Effects of livestock grazing on infiltration rates,
Edwards Plateau of Texas, J. Range Manage. 37: 265-269.
14- Morel-Seytox, H.J., J.Khanji & R.M. Dixon, 1976. Comment on derivation of an equation of infiltration,
Water Res. 12: 116-118.
15- Pabot, H. 1967. Pasture development and range improvement through botanical and ecological studies,
F.A.O. No.TA 2311: 16-69.
16- "romble, J.M. 1980. Infiltration rates on rootplowed rangeland, J. Range Manage. 33: 423-425.
17- Tuckel, T. 1984. Comparison of grazed and protected mountain steppe rangeland in Ulukisla, Turkey,

J.Range Manage. 37: 133-135.



jfuJGL@SL;JJU'AyJQLfLAPLJ&LLJwa

18- Wood, J.C., W.H. Blackburn, H.A. Pearson & T.K. Hunter, 1989. Infiltration and runoff water qaulity

response to silvicultural and grazing tretments on a longleaf pine forest, J. Range Manage. 42:378-381.



9- Iranian J.Natural Res., Vol 54, No.1, 2001

Determining and Comparing Infiltration Characteristics in Clay Soils
in Grazed vs. Non-Grazed Range Sites in Fereydan Region of Isfahan

by
M.R. Vahhabi(}) R. Rahimzadegan(® M. Bassiri(®)

Abstract

Short term changes (S years) of water infiltration in a clay soil were studied under protection from
grazing vs. grazed conditions. Infiltration experiments, using rainfall simulating infiltrameter (Meeuwig,
modified form) inside and outside 8 randomly selected exclusures from among 96, were conducted. Infiltration
depth indices were measured on experimental plots during 1988. On the basis of Kostiakov equation,
regression analysis on collected data was performed equation coefficients for instantaneous, cumulative, and
fina, infiltration rates, being computed. The results indicated that instantaneous and final infiltration rates had
increased in protected areas, in grazed as well as in two sites outside exclusures No. 65 and 41. Increasing
instantaneous and final infiltration rates in grazed sites on vegetation type 4 (fig.1), was due to crust breaking
through trampling, increased density of annual grasses, annual and perennial forbs as well as more rocks and
pavement cover. Increased infiltration rate in grazed site on vegetation type 6 (fig.1) was mainly related to
graz ng protection by rural community during the experimental years. Comparing to protected site in this site
canopy cover of perennial forbs increased inside exclusure. On the average, final infiltration rate in 8
vegetation types under protection from grazing increased 54.1 percent (2.09 cm/hr). Correlation coefficents

between final infiltration rate, canopy cover and litter were 0.70 and 0.67 respectively (%5 significant level).

Key words: Infiltrameter, Rainfall simulator, Kostiakov equation, Infiltration rate, Rangeexclusure,
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