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Abstract

Lack of rainfall and its high temporal and spatial variation are the main problems of vegetation
restoration in Iran. Rainfall harvesting methods can play an effective role in improving soil
moisture. Rainfall harvesting operations have a great impact on the structure and function of
ecosystems. Therefore, the present study investigates the changes of soil properties as a result of
implementing two rainfall harvesting methods (water spreading system and micro-catchment) in
arid rangelands of Hormozgan province. First, 45 soil samples were taken from control, micro-
catchment and water spreading system sites and their physical and chemical properties were
measured in the soil laboratory. One-way analysis of variance was used to compare the different
sites in terms of soil properties. The rate of change index was used in order to assess the
performance of soil properties and the overall performance of each of the rainfall harvesting
methods compared to the control. Synergy and trade-off relations between soil properties were
investigated using Pearson correlation coefficient. The results showed that except EC, pH, TNV,
water spreading system had a significant effect on soil properties. EC, pH, TNV, calcium,
magnesium, nitrogen and sand had negative performance in the water spreading system, and the
rest of the soil properties had positive performance. The overall performance of soil properties
was 31 and 11% in the micro-catchment, and 52 and 25% in the water spreading system. Sand
had a significant trade-off relationship with most soil chemical properties. The highest trade-off
was observed between sand and silt (p <0.01, R? = -0.99). The highest synergy was observed
between silt and phosphorus (p <0.01, R? + 0.87), and next phosphorus and OC (p <0.01, R2 +
0.72). In general, the positive impact of water spreading system on the soil properties of arid
rangelands was greater than the micro-catchment in this region.

Keywords: Ecosystem; Water spreading system; Rangeland; Micro-catchment; Synergy

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jdmal.2022.554711.1386

Il
ULy Cup20 agpici -

www.isadmc.ir
- Ol Sl Bblia JHES 5 cusae sale Gans]

(O 302 ¢yl (S 16 390 anlllan) Sis &1 SB Gl Sy » ok 5,53 rogads 13l
TS5 sy phael Tolunandl S e Tolilezr sl ygaent wal>

Ol 050,250 plsl (g o5l 5 smmbalin JS o ol Wl 5 g o5l (655 )
Oyl b L oSzl «(53,9LaS oSl s lopuul § @50 09,5 ,Lobiwl ¥

Oyl ez 1 pam olStils o als wolie 0aSLEls (el cwdige 09,5 ¢ Lutils ¥
e.jahantab@fasau.ac.ir : Jsiws soimg %

VNSO iy ol VPN ¥/ bl s &,
@lO.22034/JDMAL.2022.554711.1386

WA

Sobsy 957 ol b el 35 50 (LS gy sll S 51 (S o] (e g (Sloj o3 sy s 5 Sk 950eT
DS ooy &yl gl bl aldls (g ige (B (S Cush, (Rl L wlgi oo s97 e (B3, 0 S H5UsS
O30y bl Sz wile ;o oSl (Pla g Dl 3y (295 99 Gz dmt 0 S aleend 5 (Sond sl S
lord 9 S5 sl Fhs g ol Cudlo py s (i 9 0l (Do wald dalais 4w 5l S aiges FO olows o5lo 5 o0
o Sl b el 4 by il ls a5 (ge5l b S la Sy (0o aalie wl S ojlal oLl 0 S
Lol oolatial ss 253 (a3l 51 Sy o J5 5 Shes 5 SI la Sy » wald b anglie jo (1)L 035 () 99 9 ,Sles
Sulas s> 4 a8 ol i leasdl kg p SB la Sy m dole 5 2l Blee Llg; (gm i (Kon ol ool
(P <0 0) Subls (5)lo dme 136 S sla Sy 500 59, Vg3 0035 dilate (5 (ilu i (5l 5 aaenl oS4 xSl
Lo Sy 500 5 09 (e G 3 03955 e oS (IS (Sl S 5] cabapnl (S0 S Colaa (sla Sy 0 Shes
dilate 1o 5 VY 5 /Y oy 4y Do athte 5 ST Sliord 5 Sopb 6l Sis U5 0,5lae widgs Coio 0 Shae gl
(P <lB) Cels (g ls imn 5 Uolis laly S Sloosd sl Shay el b b 02 10 5 1Y s & Doms i
i s o 5 2lPBlen it (RZZ /280 P <e/o)) ab odalie cli g crd o dolie b5 o i
Coe 55U jlade o S jebas cuils 3939 S (RZZ+- VY p<e/o)) I p)S g yiud w9 (RZ=40/AY P <2/-))

o Sl I Slila 3l iy S dilaie ol wlye ST slo Sy 5 S iy Sllas

R EINE  MES S SO - RN WS ER W L L1

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://www.isadmc.ir/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jdmal.2022.554711.1386

EA G FY Oloiio V£ ) sl copmw 0 lans od Jho el Cog ytdo dg puld 4

slacld 5 ledeiz slal 5 (ojp) ol sloosin
5 dilie S> dl.m‘;'}” 2yl ol @ |y Cawo ol
9 B b @dly )0 04l oliwa )-*-’L’ o 2lS b
WA ped Gl o0 S Blie iy )0 O 5y
Y lulyd g ols 5y, 5 ) dibaie (55,liS daglysel
Ssle s ulid 5 LS sy s o] sl
(i Slow olidie p3 () 3,5 ol 1) &ile
ools e 4y 81 slhailloly 5 aSél slalg e
szl Caglsl jo of (YL 35a3 Sl 5 @Dl o
(LS rgbr (B) sied D 8 5S 5 iy Sliles
Ol (28 Bl 5l oM (B 58 Sl plowil azslin
S Olyear il axsls 5o golaidl azgi 5 pdy
sl g ol )3 M Sl oslinnd 6l S5 slats,
(Vo) 008 oo B Sis dns § S 3blie wil e
0B Ll 555 OBl ey o] o (s s
Sonte 9 okl Rl el O 23y sls ol
055 @lpe bl azis )3 5 S die Slge 425
S Sy @M (i w8 1S (e 55 (M) col
St i |) o (Sopd olsE ohgt S oxba
oeSilos 1o (yLas sy p s (YY) wmd e 3 3G
Ll Cash ) oy hed (o (I S e
sla Sy 9 Gl Bl e Gidu do e j0 Sl 5 S
o ey g 6ol epate pyr (S S Culas
Uit A byl s s (VA) el 4zl tals
ool S JT S 5 &5l duoy Sial38l corge ol
e b oYl el p e oS Oldes ()
by Camdy Sgagp 9 (e S (o33 sla Sy
V) sl 0 ailats sbrl isly alS
G 59 9 e and L oy slocels (S gk
T FE e R P CE I It
e R L L R R
S FeS doye ol g 009 ol (LS Sl do s oS
Shgo 0 b Sy bodw 3979 Sy Ho il )
Oy sbasse Glee S 6pa358 Gog oL
A Dl b alaly jo 285 k0 5570 B O
Szl 1550 gl 13 laclly) &8 > a0 (ool
Yo ol Ges g YM G Y o ol o plops slads igd oo

douio M

Mo 31 (S o cmmsliols (235150 5 (S 95008
OBl Jelgs b ol lpl 5588 oab sloas e
5 S gble o (ol sleaiss a5 G,
Sl Ll e 50wl 005 s | S das
5wl s oMol clles coibye Jlozsl il
opdle S dad 5 S 3blie a3 e (gl piungensS]
$9r2 Sy Y93 0 >S5l LS Glaaiss cuas
5 Gasleez lp il lagbs, (F+ YA LX) ol
Syge @l w0 s a5 5 Sy, S
O i oge oty Gul NS e 13 ol
530 O0Y) wigd oo (LS o, a0 g S g,
3eslainl wle ol g, 5l eolatwl 5l sl Jle
& o kol slo g olsie 4 s iy 5 ST Dle
sl o gl ol 53 i dag 5 Kt 3blie o

L oS sl Y935 0,55 lagsb, 5l (S Il
2 ol 4 Soox (Hla Kb 4 pladly Sl
W35 o0 i o S 53 Sgee g 3l sl slul
033 Ban by o5 03g 3o g iz ody, xSl Dl
S e g St @ile 50 ol e o pe g DYy
Sl Sis Seae el Ghg) (nl (V) ssbise 12 ol
Sl (F 4 aalsl )3 (VF) 095 o0 @5 50 55 63 Shoe
plnl SB sla Shy » Sl Do Sl ane; o a5
R E3| BRI [ g -2 ORIV A E LSRN W
o Skes 5 o lile Ll o5 Cuzge 1Sl Do
Cal 0 Gz gly gl Gl 5o BB (99,0 &l e
o Lylyd 4 azg b ST S ailole el (V)
absle wdgy GLlifl g S o lewl Y555 0053 ol
Sladlae o (ladore (V) 098 o0 Sty aile jo
sl ST e Sllos a5 gladlaie o wisls i 15
T olss ime Js 0,5 oy Lials S (65 Cansl 00

(V) clas vals ao,e b Jgles apannl g el
sl OV oSy M J S sloogds 51 (SO
QAR 09, o0 Ll ay Egian 485 gla by, 5l (Ko oS
oS Wilbon Gy JUo Yoo s @ bgrse ol o e5iae
S dass g St Gblie slp 25 gl ol sals

A5 450." » og)l.c n_:)L».w Q...?u (it (VP el



£

e Sl &0 SB G S92 (5L by d sogud 5T

@Al 50 00/2 ha dihais IS coluw () JS2) ol
slwile Jols asllas 5 50 dadlaie  cwliss yuo) bl
Sl s Ll plive (s iz wslon]
6‘)"" aglaie ol Slasl YYAY JL.» I C)Ja el
O JS0) ol ooy #8lg Sty 5o Fokm o LT Do
o> Lg)l.o.mT 6L®..\3)‘L~u Jolis axJllas 3,90 adlaio
2 b b el 5 2T (live LS

A sl var Jl

GPIR 09)
woje s sloodls JET5 ols imgy plal gl
Sl pair e g b Spslaen asdllas 59
Uit (ol Slles jles LS 0 .ol Jos 4 ddlaie
llee W86 45 wals s S ST Bla 5 oo

S pdiged Lot j2 50 00 48 la0 )0 13 0g (>l
2 ghte o ol el (Bolai-Siletucn by, @
wald 5 ST e Mo (i oy Gblio 51 S, o

Al e Voo M Job 4 Sl Y

OY) s g0 48,5 a0 5255 laally slal sl iy
Dol 3o e (R Dl 3y 5 Sl Dl
ilosal yo 1zl ay G 51 G oo, 0l o3 slo Lo
2 by onl Sl dies jo (S lapagsy S5k )
ol U oy p oalpl 2)la 092y S sla Sy
ey 5 4 5908 9 03V S sla Sy Slles
@ axsgi b Bk 5l Vb jo oud S8 Cllae 4 4z L
Ollee 36 0)50 0 el asdllae ST a5yl
Soied sla TRy 52 D (25 5 1Kl Plo (>l
Al 8 00 bl Sy Gilate j3 S liowd
ol Sldas 156 Baa b pol> ragh ol 43,5
S BB Shy F p Dl Sy g S Do
A plxl e dglaie o S Glend —

099y 9ol
axdllan 3 )50 dilaio
o»\wéﬂ‘s&.@‘ ).@r.u VAkm)bu_i..b/’ Og)l.s.m ec ) ":

asfllae 3 )90 dilaio Corxdge ) S



£A U Y'Y Oloiio V£ ) jarly ogms 0 ko o3 Jhw ¢yl Gt pado &g paid £

Vg3 0,30 sla by, 5l S e S5 0,Sdee LG 50
A oslasl Gl (e 5 Ol 25)

L3 sy 8l (V)) gy (Ko 3051 5
hosd 5 (b Gl TRy om dole 5 oIl
S8 S )| o Cpogasr S a5 Sloj o solin
blsjleoss (2al5 carge a5 Sloj 5 2l5dlem 355 S0
AOY) s o7, S LchbL;}w O dols

xuwn

s EC TNV L 5l as ols lad il s 4y 550 gl
Tl 5> Bloms i 5 S Dle il 3bla pH
S S i 5laslas g lo e NS lialsl 720
wals 3ble o b ¢ <dow « Nac Ca. OC. Po K
ST Lol 143 w5 Sl i 5 5l Do
G g 550l e wals 3ble .o saslin gl s
) 9 SAR MG N (slo Sy i 5l uizen Dl
ally gyl gme WS il 70 maw o
(O Jgo2)

Sl s glas oS oy lis . Slee s lie gl
3,108 0925 K g N L5 51 bl iy 5 5ol Dl o5
9 P ok slascals (gl gime BB vall ddhaie b Js
QB (6,0 gie B OV iz g S| Dl OC
S5l og o dre b vals ddlae b Ll M >
QLI (5,0 gire OB OV 250 5 50T e Mg
5 3ol Do 0g o sre vl dilaie b Ll wgles L
sl gl pre S TNV L 5l OMws sy
5 0gs o gme s sl ddlaie b sl S pioen
OB gl D 25u ¢ Sl Dl SAR L
sals ddhie b K Dl ddhie 5 Loy (5,0 e
aglaie b O i ddlaie Lol Culilas (gl cine BN
g 2l e ey Sl 5l cusls gl s O valis
ailhte b Ll cailas g)lo gme OS] O 25y
R I s Hlas 1oty gl e S sl
g il (gl g OS] 0l lai 5l g O yiSu g
(Y JSo) 0gs o gime dalis adlate b s LosT s

ol Slles glpzl blio LS o wals dilaie
Sl 4 az g b ad ol Ol i3y 5 ST Do
Y3 0pmd Sldas 51 G 2 g wall aghie SIS
MWl S g aLS gy Ll 5l anls dilaie o Slows]
5 051 o] SY555 0,058 Sliles gl ailaie aliv
w8 O 5 g Slikas szl P o o o s
Dy 03,55

SL olooed = (S8 Gl Sy 6 5ol sl
3505 4,5 S wigad gty (S5l ) i 5o Jsb o
Sl 503 V0 (DD i3 4 je (gl 4503 VO £gome
Cbls p aals doye gl w50l V0 LKl e as,e
3w ol Al p CM Ve U oo Gos l badiges .ol
oals 8 Sy sbvanS 10 baiged «g,lo paiges
ssbiieay o i olfialojl 4y (g3lwoolal gl g 0
¥ mm SISl adiges o liondoSs jud slo pite (o) 2
— S Gl i pol> Gagh 0 ad ool e
Oh9) A b g S ey oy Jeld ol
s Mg Ca i EC LEC « o pH L PH «( yiog 000
LK 5 Na 5ol o3 b (S 5bo 25 55,0 TNV!
5 s L OC JllxS b N cuadgl b Po omimalas
(O o g pSoslail Kby

Wools Julox g 4y
By ol B9 ,T9alsS (9051 b Lposls (a5 Jlo i I
S8 w050 bools og Jloy g al Sb5,I (YY)
slodo e ;0 SB sla Sy (Sl dmlio sl 285
4575 303l 5l aals gblie § OOl 25y 5 ST Do
Mogme WS il 5 a8, b Sy uilly Sl
ClesS F5 ey Sy (V) ol coliul (LSD)
b oolizul ) il 51 (R) S (slo S5
R=22x100
Sr M
AS =S, —S,
adlaie > S o Shy oy 4 Sa 55 &5 o>

9 S sla Sy o,Ses wyp slp S Gla S5y

1 Total Neutralizing Value



£y

S o S o Sy 2 byl 033 Soged il

2T I g O iy bl bl S b Sirg 595 2 ad S (il ylg 4525 (g3l s ) Jgua

sig F Olr yo caiilao 33 950 S H9
-1\ - I5YY ofee¥ EC
JAYY VYA SYE pH
fees YNy SYY - /f K
eee Y\ YVARY P
o] A YT ocC
[+). ANS 1% N
<[+ AY YIs8 YEAIOF TNV
o] \Y/AY \IVE Ca
[+ ¥ FIeY Y/AN Mg
o/ VYV /24 \1/%4 Na
[+ YIvY -/YvA SAR
Y FIVA \ikid o
ofeee YEVIO YYEY/Y el
fees YAV/E YYEY o

Cuie 0,8les lils S sla Shg oniledl g o4
aall dilaie 4 Cumd Code 0 Sles (p i oy,
S (hie 8 Sos (0 yiln 5 1FO lie 4 K ey 3lae
(F JS5) 59 - jladio 45 N @y (late sl dibaie 4,
» S bl 5 (Sod sl TRy ggeme 3, Nes
o Azlaie ;0 909 AV 5 Y Sy e ddlais

(O JSK5) 090 1OY 9 1YD il Sy O

P S plard s (S8 o Shg o Sles ow)

oo 8 Slee glilo S sla Sy ;500 9 hte (0 g N
O, Slas 9 yeS g oy o N0y dald ddlaie 4 Cod
K 4-3 | e %_’{)34.3 ML::: l . 4_3 . . . ‘sé-;-ﬁs . ‘:.
s S o,8las (Y JSS) 04 (-9+) N 4 (£Y0)

12 - a a a a
3 a t
% 0.8 - _ 6 -
, 3
jﬂ 0.4 3
E
g
0.0 +—1—— 0
71 P s
A s JETN N e
0.30 - 16 - c
12 -
. 0.20 - l b
% .
oy o~ 8
3010 a{ 2 a
’ a E 4/ ’_T_‘
0.00 ; ; 0 ; o
A e AP S iyl

160 b
b
%120 a
% 80
g
40
0
B e TS
1.0 - c
b
o a
305
=Y
0.0
AP e el

ST INp 5 Dl iy Bl bl ;0 S (obrond 5 (S 5ud SLASLE (uSKilen Ao gl Y S



£y

4 - 100 -
b b a 3 1 b
‘} ) ; 5 | a
izf ;{7507
3 3
9 31
2 ¥
0 : L o+ 0
S e il AP S iyl AAP S iy el
7 b b 50 - ¢ 100 1 c
12 a
5 N a
3 _} =
8 1 325 4 b ’3 50 -
a
4,
o +——"—71 1 — o+ S 0
AP O Sy el I P WU AN B O iyl

ST I g O as iy bl 3blo 1> S (o lronid 9 (S 548 S ASLE (aSilao dun e gy L3 .Y S dalo]

awlo [
I

g f—
i
[

2 oo

s

I il s )l
ST enss

O39r

A S| L
el eolon me
-100 -80 -60 -40 -20 0 20 40 60

Sl (e dilain )3 S (obroanid 9 (K 5 SloTir9 2,5 hos XSS

n
i
PR I
2 o r—
S —

i

I il s b))
Sos W

03955
L

i dwl !
o Sl colan I
-150 -100 -50 0 50 100 150

O iy adbio jo S ol 9 (SO 8 SS9 0 Shes F JSB



£g

S o S o Sy 2 byl 033 Soged il

100

50 4

D a5 (1) S 5 Shas

Sk ol s gt St (S50 Slos poast

100 +

50 -

s iy il s (1) S 5 Shes

Sk ol Slosar S (S5d Oles s

OOl Gidey 9 1T M 3blwo )0 SB leonds s Shg 3 Sloc £ g0om0 9 (o 7d s Shg s Sloc & gozmo b S5

Slge g S muow lade oD Slguw, CodS o)l
Al paS as ol eSS 5l S L;T
0533 dilaie ;5 35 TNV jlade (1) 0,08 o 30 S
L oo a5 cunla (gl gme OB sl b oYy
oeplS Y35 6,58 dilaie WEC ax Sl (V) mlo
odnlive wals ashio b (5o cime B Lol 593 00,5 oy
0y adlate 5 S Sl Colan oS sl 5B B o
Lol yerie SB £53 9 Dl o Shag 4wy Y35
cgo OllasS O Sy a5 ol (lid s il
ol izmas (YY) sl oals S oSl colan rals
s 5y dilaie 5 (Ko Colas b T ass

AFY) ol azily zals w3

@ o2 Ay Ggmi iy (Snod 435l ooliul L

on S olerd 5 (S5 sla SRy o ole
ot Gl S el b ol a5 ol lis mlo ol
ol L3l o i 0)ls (g )lo sme 5 Aol alal ) S
e (R —+20) 4h selin how 5 5 o

9 b G 9 RE0IAY) s g Sl o 2l33l0n
(F Jsoz) o eanlice S R=+ YY) I o5

G5 Al g o
S PH 5 6,8b OVg5 5,55 a5 ol olas mlbs
SlsF e (VY Q) i 5 S0 zls b as colanslys

S ol 9 (SO m8 GBS 39 (e How g (S S Y Jgu

o adew SAR Na Mg Ca

N ocC P K pH EC

Cefe YIS TS N NS YRS e LS ppyEs

FOVYTS e ) TS L RYE RS L E S YR e

S IBAFF 4o OO e [FEFF VNS LS sl e L ey

SeTARTE e AV L YE TS L E S YR L PARE Y
S IOOTF e OVEE 4 [FY T e /\Y TS LYY TS YT YA TS
SeIY TS e RYE AV YT YR Y S Ly
S YIS GRS LYY e NN TS YRS e TS
Y AA YL ARSI T RYL & SV L
SRR L PARE LAY YN TS Y s
SIS SAEERYIN oyl s ALIRY) CRLEN
EYA A AREYL S RNRYIT LN
S feYTS efep Sy
a2

)

EPYA TR INRYA B Y PO VLR DY <R LY P VLS \ EC
AR TERYA A SV A S WYL ¢ b \ pH
EIAL SRRy TRy 4 b \

AT YA \ P

S yns oc

\ N
TNV




EA U YY Olorio V£0) jub qogm 8o o JUo (3biley Cu prd0 g pul €0

adhio ;o Oj9rs Rl LYo 5l ) Gleel 4y (5950
as ols las (YY) gls ax ST ol &Yg35 0,053
wxge 2L hdg W)l OYey 0pd adlaie o
sl 00l S 5 i il 38l

aes S5y 5 55l I ailaie 50 o 0 P laie
Fr @B b aS g 03,8l Sl )l sne by
55 Ly s S5y (F DAY Cel Gaaie b as,
S Gl gy Fgge yand Wl o Sl Dl
ool Jll g jans OIS Hal las o 4 wilgs oo
©5 sl iud paie S LB L(VF) wsl cass
S5 b SB slaaY s ol alalr 5 o
Sk 5 s bale S 1 laadslS b ans
&, coge OYg3 0,3 bl o Cagb, il
0yols a5 sgd e blind aile eyl slocolles
OA) il T JTalus 55l Gose sloclanws

Uiy 5 Do dilaie 0 OC a5 ol olis gl
ol e ool ail 53l 70+ 4 305 Sl
Uit Syt 3 gy Sl b e Sl oS i
ool o0 S JTolge il5dl s ailats o alS
s Vg3 0,55 a5 el 0 b3 Cprizmas (V)
S 0l (YA AA) 098 co fms ) CutS 9 OC s |
s iy oEry] aile gblie S o 45 Cul
(YY) sl 08,55 Ty i3l S (g juilols ) LS
rmcnlial bl L5 4 45 513 38 i
D50 & (S O g5 5 Slgey Jen)S oS lade
e ol adlys Sl iy ailte ok 015
(YF) a2o g |, S o )S

S5 o Shg Uk 2l Blea alal) b
5 ailaie ;5 b LialS a5 ol lis SB ol
SE ol gl gne jsb a ailn, @)d Sll
Sl Gl g ond el cpl el asls il
ORIPl Grizres 5 S Cusb, Sl 4 e aloy,
ke S slandslS s52g ol oot S slanisls
S aes co ill |, S grsdol> JTolge 5 )
sl site S L ooy s e & )
5 el ieie qeeedS Slags een 2laoeslS

1 ob Ohd aoys a5 ol i adllas ol b
SadlS cpl el azdly ralS o 4 DY g3 0,53 ddlaie
AP 4 Ces OV 3y ddlaie 5 ohisa
SIS ogmy 5 aldls slag S Jow Cunl Sogeiee
Uiy dhie 3 o aia gl Crge o] 5 ol
s 4 Gliise Sy ol ool dall dalate 4y o
N3 0psd ) Jols SB cdl oleis 5 gl
500 oy S A5 I o (Y8 OA) wilazsly s
adlaie ;0 Dl SiFy )0 b weps GulEl Sl
s syl (V) el g s oyl ys 0L 15950
Golate a5 Cool o s e il Crge IS
03 03,5 ol 45wl (YY 8 1) (gl sy |
Lol sl ooy adlaie jo s do o W5, s Y93
PG e dalaie o clew Hlaie a5 o lis (V) @b
D31 00,5 oy yuals

e 5125 s S lards sla S s
Orizred g 0 Jo> Sliga) (e 9 £98 40 O Ay
OF) o)l (Sws ODlews 5l Jol> ol Glaants coaS
Mg g Na polie lade a5 ol i anlllas oyl gl
o50 4i8ly Gl o simn s5bi S5 0y aiaie
2 gzge Ol paile gley 4 by o cle
W culidipmey ST I andly Jlal slacdlw
(Y0) s b gudaie ool cawdy gls .ol caws YL
Na g olo ol (V) i (S bl 4> ST .ol
dibie 4 Cond Bl Dl dibie o 5 Ko als
bl ol sl [ el ol s 5 el azls sals
e 45 ails oo D dilate jo b idg il
Sl agby 3,5 5 s s SOl az s elS o
G35 Sl Rl (el iagh ) b8l L g ool S
sl o0ldl glis] S

ddhie & Cond D95 0p>S adhaie ;o N (e
e ) Oeted g a8l gals Cul 4 sell
(V) 5,5 ssalice Il dilaze o |, N ials 5,550
Lo (s (65 9 o1 50 (5955 0k Dl (L
aibio 715 & (39 (b gyl a0 g g e



£

S o S o Sy 2 byl 033 Soged il

28,5 wyp 1y Vg3 0038 slagdy, 51 Ss e TS
Glp ly Caglsl (o YL O Gise oS a8 S ax g
(Do 5,5,5155 s Sz s e Y3 0D
sl )8 an slacadsl o Ky 5 S )9
03 Gl LIS g, S oleie @ ).«fﬂ‘_g)hb a |
A jekay el 0ul Byme ALl Sldllas jo Y43
Y35 0,033 Cilisee (sla g, Sl andllae S 5o (YY)
a5 ol plaal mls Wo S gy ) SB Cugb;
5,150 (555 5o L Koy 08580 4 S o] Dl
Sls S coghs,
a5 0,5 ol Ol oo adllae cnl @l wlol 2 IS0
Dl (25 5 2l Ple Y555 0,058 lles g0 4o
ailaie ;0 SB o Shy fude (usmire jdd o ge
4 o O id Sllee sla 30 Ll oy sud
039y SB la Shy b 0 xRl D
s odd s I s S le el 4 azgi bl
S 8kes 35 sl Dl (iFy Slles (s p o)
A 05l se Aoyl SiS e 9 S Gble o S
Oy g Sl Ple sl sliz! ol Bas 4l 4
5048 Gl oy ol oo yhw a4 O 3985 (M
gy ol &85 18 ) p 390yl gk
Vg5 opsd slaghs; ol dsa o Sles 25 o
S50 G G o) p ;0 DM 2 g )j"‘ém
S )2 5 D98 g0 St O 5 0,5 18 o) 2
L ol (idg 5 sloizl (olasdl gla asls ou]
dor oS5 LG S 8 ey p 0y aes
dgsr eleizl 5 olaldl (gSliley slaasl
L &l sl Gl DY oS Sllee e

B References

5 50 30 osslS (ul S Qi 955 4y paise]
Cd> g oad lax (gaSsls Ol maw 3l Sol) 4 olS
S S aSleslas o S (6 00 &dly ;o 0b ounliv
s ey dilaie o Na az 51.0)) wldion SLlS
S ananl 5 S colae Lol cnl a8l 1ol
3 OC (s dolos alayl) JJo s opl aS 0g asdly alS
aihio S ,0 OC polidl ol S ananwl 4 EC
o ok 9 00,8 s 1) Na ot 13T (Y5 0,53
S Bk lawl sols el 1 pH § EC (5 )ls e
3929 TNV 9 PH (1 ()l sne jo8 5 (2Pl alai
LYo Y TNV o5 pas ol ol (V) @L\., KN
el )-5-’15’)“’ ashaio ;o dlowl poss sas
S (b sle Sy o Slas a5 ol lis b
opd ddhis 0 S Slaed sl Shs 4 Cons
i ) (s sla Sy DM Ay o5 w8 S
5 Shoe 5] ol adl ool osls )13 150 cou sleond
23Sl e 5l i O (s ddlaie ;o S S 5ub
lo) Shgw) g3k e Jlo 2 Sl 4 a2 95 L 0o
£o8y aom ;5 el ;9 Shew L3 ol Ygane a5
28l Ll oo Do iy Bl o5 Sl
5 b G SRy (Sosba 05 Wl e S
e b aiies K05 b LU s S ol
255 S e Sloogis (S o Shs
Slpss I Do 4 G OO oSy ddhais
o S i oSl Slo a5 ol atils o i
03l Ly (V) oyliioes 5 1 .ansl D yiey ddlaie
oolaidl 5 cloazl (8 (clieny sl asls |l

1. Abdollahi, V., Zolfaghari, F., Jabbary, M., & Dehghan, M.R. (2016). Effect of crescent pond on soil and
vegetation properties in Saravan Rangelands (Sistan and Baluchestan Province). Range and Desert

Research, 22(4), 658-671. (in Farsi)

2. Bahmadi, M.H., & Shahryari, A.R. (2016). Effects of different rainfall storage methods on vegetation
restoration (Case study, Romeh and Dehno watershed, Nehbandan city). Range and Desert Research,

23(1), 51-57. (in Farsi)



EA G Y'Y Oliao £ ) jml 0w 5,lowd 3 Jlw ¢3blyy St pato & puid £yY

3.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

Barabadi, H., Zehtabian, G., Tavili, A., Dadrasi Sabzevar, A., Khosravi, H., & Toloei, S. (2013). Effect of
flood spreading on soil physico-chemical properties (Case Study: Barabad Region). Desert Ecosystem
Engineering Journal, 2(2), 37-46. (in Farsi)

Barkhordari, J., Tireh Shabankareh, K., Zare Mehrjerdi, M., & Khalkhali, M. (2009). Study of water
spreading effects on quantitative and qualitative changes of pastural cover: A case study in station of
Sarchahan water spreading (Hormozgan province). Watershed Researches in Pajouhesh & Sazandegi,
22(1), 65-72. (in Farsi)

Chezgi, J., & Soheili, E. (2021). Application of topsis and vikor decision making models in site selection
of flood spreading projects in arid and semi-arid region. Desert Management, 8(16), 169-182. (in Farsi)

Dahmardeh Ghaleno, M., Nohtani, M., & Askari Dehno, S. (2019). Studying impact of flood water
spreading on changes of vegetation and topsoil in koh khajeh flood spreading station, Sistan. Watershed
Engineering and Management 11(1), 211-219. (in Farsi)

Delavari, A., Bashari, H., Tarkesh, M., Mirkazemi, A. & Mosdeghi, M. (2014). Evaluating the effects of
semi-circular bunds on soil surface functionality using Landscape Function Analysis. Rangeland, 8(3),
251-260. (in Farsi)

Forouzeh MR., & Sharafatmandrad, M. (2012). The effect of water spreading system on the functionality
of rangeland ecosystems. Arid Land, 4(3), 292-299.

Ghazavi, R., Vali, A., & Eslamian, S. (2010). Impact of flood spreading on infiltration rate and soil
properties in an arid environment. Water Resources Management, 24(11), 2781-2793.

Jafari Haghighi, M. (2003). Methods of sampling and analysis of soil physical and chemical analysis with
emphasis on theory and practical importance. Neda Zoha Press. 236 p. (in Farsi)

Jahantab, E., Farzin, M., & Khazaei, M. (2021). Investigating the effect of flood sedimentation on
vegetation and topsoil changes in Abdalan plain. Desert Management, 9(2), 19-30. (in Farsi)

Jangju, M. (2009). Range improvement and development. Jahade Daneshgahi Mashhad Press, 239p. (in
Farsi)

Javadi, M.R., & Mahmoodi. W.A. (2011). Investigation of the effects of flood spreading on changing some
physical and chemical properties of soil (Case study: Jajarm flood spreading system). Natural Resources
Science and Technology, 6, 12-1. (in Farsi)

Kamali, K., Mahdian M.H., Soleimani, R., Angoshtari, H., & Ahmadian, H. (2011). Trend of total
nitrogen, phosphorous and potassium variability in floodwater spreading stations. Watershed Managment
Rsearches, 24(2), 12-21. (in Farsi)

Khosravi Mashizi, A., & Sharafatmanrad, M. (2019). Prioritization of rainfall storage methods for
rangeland improvement and management of Jiroft Plain using Multi-Criteria Decision Making (MCDM).
Desert Ecosystem Engineering Journal, 8,15-26. (in Farsi)

Kowsar, A. (1992). Desertification control floodwater spreading in Iran. Unasylva, 43, 27-30.

Lauf, S., Haaseb, D., & Kleinschmita, B. (2014). Linkages between ecosystem services provisioning,
urban growth and shrinkage— A modeling approach assessing ecosystem service trade-offs. Ecological
Indicators, 42, 73-94.

Mahdavi, Kh., Azarian, A., Javadi, M., & Mahmoodi, J. (2016). Effects of flood spreading on some physic-
chemical properties and soil fertility (Case study: Band-E Alikhan area, Varamin). Rangeland, 10(1), 68-
81. (in Farsi)

Mahmoodi Moghadam, G., Saghari, M., Rostampour, M., & Chakosh, B. (2014). Effects of constructing
small arc basins system on rangeland production and some soil properties in arid lands (case study: Steppic
rangelands of Sarbishe, South Khorasan Province), Rangeland, 1(9), 66-75. (in Farsi)

Mesdaghi, M. (2003). Rangeland management in Iran. Imam Reza University press, 333p. (in Farsi)



£A

S o S o Sy 2 byl 033 Soged il

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mesdaghi, M. (2021). Statistical methods an applied approach to natural sciences. Ferdowsi University
Mashhad Press, 592 p. (in Farsi)

Mohammadian, A., & Karmiyan, V.R. (2009, April). Effects of flood spreading on physicochemical and
mineralogical properties of soil at Davood Rashid Station in Koohdasht. Proceeding of Fifth National
Conference on Watershed Management Science and Engineering of Iran, Gorgan University of
Agricultural Sciences and Natural Resources. (in Farsi)

Moslehi, M., & Hassanzadeh Khankahdani, H. (2020). Investigating the effects of different methods of
precipitation storage on soil moisture and growth characteristics of Acacia oerfota (Forssk) Schweinf
Seedlings: A Case study of Paired Watershed of Dehgin, Hormozgan Province. Desert Ecosystem
Engineering Journal, 9,72-61. (in Farsi)

Moslemi, H. (2018). Impact assessment of flood spreading project on some physicochemical properties
and soil fertility, case study: Tigh Syah- Hashtband in the Hormozgan Province", Watershed Engineering
and Management, 10 (1), 71-80. (in Farsi)

Moslemi, H., Hossaeinipour, H., & Samali, R. (2019). Impact of aquifer management on some of the
characteristics of soil surface parameters in an Arid Environment (Case study: Sarchahan-Haji Abad
Floodwater Spreading in Hormozgan Province). Geographic Space, 19, 149-162.

Nosrati, K., & Mohammadi, Z. (2016). Effects Floodwater spreading on soil properties and morphometric
alluvial Zahab plain of Kermanshah. Earth Science Researches, 7 (27), 82-65.

Padyab, M., Feiznia, S., Hassan Ahmadi., & Shafei, A. (2014). An investigation on the effect of floodwater
spreading on physicochemical soil attributes (Case study: Gachsaran Floodwater spreading station). Range
and Watershed Management, 67(2), 177-187. (in Farsi)

Rasouli, B., Jafari, M., & Amiri, B. (2008). Study of Atriplex canescens and conservation of precipitations
(contour furrow) effects on some soil and plant cover properties (Studied in Zanjan). Pajouhesh and
Sazandegi in Natural Resources, 80, 196-202. (in Farsi)

Rohani, M., & Rashtian, A. (2020). The effect of water storage in Arches pond and their dimensions on
restoration of vegetation and soil (Case Study: Reyhan plains rangelands of Ravar city). Forest and Range
Protection Research, 18, 64-78. (in Farsi)

Saghari, M., Rostampour, M., Mahmoudi Moghaddam, G., & Chakoshi, B. (2019). Investigation of the
effect of constructing small arc basins system on vegetation composition and biodiversity in aridland
ecosystems in the east of Iran (case study: rangelands of Sarbisheh, South Khorasan province). Desert
Ecosystem Engineering Journal, 8(23), 33-44. (in Farsi)

Sahu, R.K., & Rawat, A K. (2015). Traditional rainwater management system (‘Haveli’) in Vertisols of
central India improves carbon sequestration and biological soil fertility. Agriculture, Ecosystems and
Environment, 200, 94-101.

Soleimani, R., Mahdian, M.H., Kamali, K., Pirani, A., Azami, A., & Shafiee, Z. (2007). Effects of flood
spreading on variability of soil physical and chemical properties in south western IRAN. 13" International
Conference on rainwater catchment systems, Sydney.

Yari, R., Tavili, A. & Zare, S. (2012). Investigation on soil surface indicators and rangeland functional
attributes by landscape function analysis (Case study: Sarchah Amari Birjand). Range and Desert
Research, 18(4), 624-636. (in Farsi)



