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ARTICLE INFO ABSTRACT

. . The excessive use of water and soil resources, especially in arid and semi-arid
Avrticle type: regions, causes increased soil erosion, followed by the appearance of destructive
Research Paper floods, the emergence of dust, and intensifying the phenomenon of desertification.
Therefore, in order to prevent the environmental problems of these areas, there is a
need for efficient management of their water and soil resources. The rainwater
catchment systems are one of the strong points of dry and desert areas, which have a
high ability to develop these areas. This study investigated the effect of rain
Received: 05 February 2023 catchment systems on the physical and chemical characteristics of rainwater
N catchment systems soil in the Mil Nadir area of Sistan. For this purpose, six soil
Revised: 29 March 2023 samples were taken from the rainwater catchment systems and the control area and
Accepted: 01 April 2023 their physical and chemical properties were measured. The results of this study
. . showed that there is a significant difference of 1% between the average percentage
Published online: 02 August 2023 |4¢ clay, silt, and sand in the soil of the rainwater catchment systems areas compared
to the control area (P<0.01). With the increase in the percentage of clay and silt, the
soil texture from class Loamy-sandy in the control area was changed to loamy class
in rainwater catchment systems, which caused a 28% increase in soil moisture
compared to the control area. In the examination of soil chemical properties, the
findings indicate that the amount of acidity, electrical conductivity, sodium, and
sodium absorption ratio significantly (P<0.01) in the soil of rainwater catchment
systems decreased, but the amount of organic matter, nitrogen, and potassium
Keywords: increased. The effect of rain catchment surface systems has improved the physico-
Desertification, Rainwater chemical_ properties of tr_lg so_il, due to tr_le e>_<isting environmental crises and the
Catchment Systems, Sediments acceleration of the desertification process in this region. The use of these catchment
. - ' ' systems in the Sistan Region provides suitable conditions for improvement. It
Soil properties. provides ecological and environmental protection of these areas.
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EXTENDED ABSTRACT

Introduction: Food supply is one of the greatest challenges of humans in the 21* century. Agricultural
ecosystems are the main suppliers of food, but they are also the main consumers of water resources worldwide.
Depending on the climate and economic development of the region, these ecosystems use between 60 and 90 %
of the available water. About 275 million ha of agricultural land in the world is devoted to the cultivation of
irrigated crops with a growth of 1.3%. This amount constitutes about 23% of agricultural land. However, 45% of
the total food production is obtained through these types of products. To provide food due to the increase in
population growth in 2050, global production must increase by 70%. This means a 53% increase in the
consumption of water resources globally. Many areas around the world have a severe water shortage, which is
caused by several factors, including the consequences of global climate change, rapid population growth, land
use change, expansion of agriculture and urbanization, increased water demand from various production sectors,
insufficient water distribution, etc. The decrease in water quality is due to the exploitation of water, lack of
rainwater, and high evaporation and dryness due to the increase in temperature and lack of storage of rainfall in
the soil. Therefore, water scarcity is a limiting factor for rural development, especially in countries with
emerging or underdeveloped economies based on agriculture. To solve the problem of water shortage, there is a
need to use efficient management to contain and control runoff, especially in arid and semi-arid areas. The rain
catchment areas are one of the areas that have a high potential to extract rainwater for use for various purposes,
including increasing the production and sustainable exploitation of natural and agricultural fields and controlling
soil erosion. One of the characteristics of dry areas is low rainfall amount, irregular distribution, and high
intensity. A major part of its annual rainfall may occur in a few hours. Iran, which is located in the dry region
and its rainfall is one-third of the global average, also has these problems. Therefore, its rains are always
accompanied by destructive floods that destroy the soil and natural ecosystems and cause a lot of financial and
human damage. Therefore, in order to plan and use these water resources and natural areas, there is a need for
efficient management, on the one hand, the floods and also the rainwater catchment systems, which are valuable
water sources, can be used efficiently.

Methodology: The studied area is in the south-west of Sistan, in the Mil-Nader Region, and is a part of Nimroz
city, which is located 30 km west of Zabol. This water catchment level has been created based on the elevations
of the area, as well as the excavations around the mentioned road and other infrastructure activities. To carry out
this research, six soil samples were randomly taken from the surface of the rain catchment and also from its
neighboring areas as a control treatment from a depth of 0-20 cm and transported to the laboratory. To
determine the size of soil particles, the hydrometric method and densitometer ASTM H-152 were used. In the
study of soil chemical properties, acidity was measured using a pH meter, electrical conductivity was measured
using a conductivity meter in terms of dS m™, and the concentration of sodium and potassium was measured
using an optical spectrometer. To determine the percentage of lime, titration with soda, organic matter was
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estimated by the Valky-Block method, and nitrogen was estimated by the Kjeldahl method. Equation (1) was
used to calculate sodium absorption ratio (SAR) and Eq. (2) was used to determine soil moisture percentage.
SAR= Na" A[(Ca" Mgh /2] 1)

SP = (Wmoist*Wdry / Wdry) x 100 (2)

In order to compare the soil characteristics of the rain catchment surfaces and the control area, first, while
checking the normality of the data, the mean comparison test (Student's t-test) and SPSS version 23 statistical
software were used.

Results and Discussion: There is a significant difference of 1% (P< 0.01) between the percentage of clay, silt,
and sand in the area of rainwater catchment systems and the control area. So the highest percentage of sand is
related to the control treatment and the highest percentage of silt and clay is related to the rainwater catchment
systems. By determining the texture of the studied samples, the findings indicate that the soil texture of the
control area is in the loamy-sandy texture class, while the soil texture of the rainwater catchment systems has a
loamy texture. In the analysis of soil moisture percentage, it showed that the amount of this parameter is higher
in the soil of the rainwater catchment systems, which shows a significant difference at the level of 1% (P< 0.01).
In examining the physical properties of the soil, the findings showed that the percentage of clay, silt, and sand in
the control treatment and the field of rainwater catchment systems had a significant difference at the level of 1%
(P< 0.01). The fact that size distribution of particles has a significant role in the soil texture, therefore, the
erosion and transfer of soil particles along with the runoff to the areas of the catchment systems and the
infiltration of sediments in it, leads to the change of the soil texture. The soils of the studied area have high
divergence potential and by absorbing moisture, the structure of the soil is easily destroyed and causes the
transfer of fine particles along with the runoff to the rainwater catchment systems. The findings showed that this
mechanism, along with the change in the size distribution of soil particles, caused a change in the soil texture
class from the sandy loam class in the control area to the loam class in the area of rainwater catchment systems.
Since the soil texture is an effective factor in the water-holding capacity in the soil. Therefore, with the change
of the soil texture, the water holding capacity in the soil also changes, and the results of the analysis of the
percentage of saturated soil moisture also indicate a 28% increase in the values of this characteristic in the soil
of the rainwater catchment systems compared to the control treatment. The average acidity of the soil in the
control area is equal to 7.9, which has significantly decreased (7.63) in the soil of the rainwater catchment
system. In the examination of electrical conductivity, the findings show a significant difference in the values of
this characteristic in the examined samples (P < 0.01). The highest value of this variable was measured in the
control treatment and equal to 20.5, and the lowest value was measured in the soil of rainwater catchment
system and equal to 5.9 ds/m. In examining the chemical properties of the soil, the findings show a decrease in
the characteristics of acidity, electrical conductivity, sodium, and sodium absorption ratio, and on the contrary,
an increase in the characteristics of organic matter, nitrogen, and potassium in the range of rainwater catchment
system. Considering that the changes in soil electrical conductivity are affected by the solutes in the soil,
therefore, the reduction of dissolved solutes plays a significant role in reducing the soil electrical conductivity.
Conclusion: The lack of rainfall and a lot of evaporation and transpiration is the humidity limitations of dry and
semi-arid regions, which play an important role in the lack of development of dry regions like Sistan. Such
climatic conditions and unreasonable use of resources cause soil erosion and the removal of a large part of
susceptible lands, the occurrence of violent floods and the occurrence of dust phenomena, and the intensification
of desertification. Mil Nader Region is one of the regions that have the potential for the growth of plants if
moisture is available. The soil surface of this area consists of a hard layer that prevents water from penetrating
into the soil. Since the rainfall in the area is low but with low distribution and high intensity, rainfall of about 10
mm in this area causes runoff and its storage in natural and artificial pits. As the results showed, the catchment
surface systems increased the water-holding capacity in the soil by increasing the percentage of clay and silt and
changing the soil texture to loam class compared to the control treatment. Also, with the decrease in the
characteristics of acidity, electrical conductivity, sodium, and sodium absorption ratio, and in contrast to the
increase in the characteristics of organic matter, nitrogen, and potassium, the soil in the range of rain catchment
surfaces has been affected by the optimal performance of the rain catchment surface systems and the
improvement of physical characteristics and soil chemistry in these areas. Therefore, the use of these potential
talents provides a suitable platform for improving the physical and chemical properties of the soil, which plays
an effective role in revitalizing the vegetation and improving the environment, and protecting water and soil in
the Sistan Region.


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ Downloaded from jircsa.ir on 2026-06-24 |

[ DOR: 20.1001.1.24235970.1402.11.2.2.0]

ournal of Rainwater:Catchment'Systems

Ethical Considerations

Data availability statement: Data can be obtained by correspondence with the corresponding author.

Funding: This research was carried out as an independent research project and its cost was provided by the Soil
and Watershed Conservation Research Institute and the Sistan Agricultural Research Center.

Authors’ contribution: Mansour Jahantigh and Moien Jahantigh: Different parts of the article were written by
the named persons.

Conflicts of interest: The authors of this article declare that they have no conflict of interest regarding the
writing of this research.

Acknowledgment: This article is a part of the research project that was implemented in the Sistan Agriculture
and edition Natural Resources Research Center. The authors of the article appreciate the efforts of Mr. Alireza
Akbari who collaborated in the implementation of this research.


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ 72-90-920¢ Uo Jresduif wo.y papeojumo( ] [0'z2TT'20rT0/6G€2Y2 T'TO0T 0 :d0Od ]


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ Downloaded from jircsa.ir on 2026-06-24 |

[ DOR: 20.1001.1.24235970.1402.11.2.2.0]

Suid gblo S abomd 9 (o5 S SHg 52 oLl N Tobe gl ;U o)

®y. . @\, . .
ok (e ROk ik
Mjahantigh2000@yahoo.com |, « bl «sj,sliS sy
moienja23@yahoo.com

IS Al Olasuin

i el Siddeg 5 SS (Al ohish GiliS 5 b slracye I ol eolial Wl goi
licll 285 g JLe 5 05 oy Jon g (nfere oM g5y o] (o 2 9 SB Suley LS
gle ale Cupte diajli (gblie cnl (i) baome SIS o 5l (55 ole polaiear (il 9 00
o cudl Gl 5 S gblie og b 5 Sy bl 5 2o clbalebs ol bl SB 5 O o s,
» O 5] s slodlols 56 >,Slee ingh ool o Pl ol dmeg (sl sl daid Vo e VP 1l o
A3 Geosn 290y Gl b Jeo ‘“’-‘M’ 2 bl Xl gghe SB bt 5 (S3d sl SRy VEY oy R 6 550
g A il ol adlais g b 1SSl Zolaw o3gaore I Bolas )91044: S a505 VY cpalaio s 0l VE¥ oy ¥ 155 5
oy 22> plie (S0l (o &5 2 (LS @S A5 (6 pSejll L‘w} lesd 5 (Sujeb b Sy R "\\ s L;m
sop ) g 3 o ine olis sald adlate 4 Cod b Sz SB35 5 o s R
@ old adlale )3 (b =g I I S Bl Cls 5 oy dopd GRIBIL )b sg2g (P </4Y)
dilato &) s SB g (ko YA Ltalsil ol 45 atdl puis gl 5] zobaus 1 oog) LoMS
e SopSIl Colin sl Hlade &S 0d asuie S plewd Gluogad w50 Cool 0l ald
Hodlo glie (Jy GialS Sl b SB35 (P <e/40) Jloine sty paes G Cd g s
ds0 ol ol oSl sk slaailebs 3145 29500 (6 St sl Al SIS asliy 9 (9%
Lg) @y 935290 ) e lagl oo 4 a2 b sl 0ad SB (ol = (058 sbhaasuie 25l sWojly
S92 e ) el llpd lises dilate ) aailelo oyl 1 o)lopope cadlaie ol 0> lioble |1l L& ol «ligus, <l bl

Al wald Bblie (pl () e 5 (BLdpy: SKla S

Bble S oled 5 (Sojd GlaShy 2 ol xS gshe laalle 15U yp (F7) ome @0l 5 opate ok Bl
YA (VWY o hb S gl (slodilol (b b s ailaio 1 6390 dalllas) Sis
DOR: 20.1001.1.24235970.1402.11.2.2.0

B g © oyl bt ):i,l Zolow spius ole pool 1yib

ok spate 1 gmo D i ”

@5 9 Uhisel «Dliios lojls (i b @lie § (65,3l Ubjpel g lasig 3 s (s o5l § SB cblis Blidow sy 1 S
el el gipglas

SOV AOFAMYY < il

Mjahantigh2000@yah00.com : Suig S| Sy



https://orcid.org/0000-0002-9930-0139
https://orcid.org/0000-0002-9930-0139
https://orcid.org/0000-0002-1115-5353
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ Downloaded from jircsa.ir on 2026-06-24 |

[ DOR: 20.1001.1.24235970.1402.11.2.2.0]

A e SO S5 2 ol Sl T saailob i oy

dodo
SHAES Snpsrans (HaSAN et all, 2018) cuol 1S4 5 Comr 05 15yt Sppitin ol (353 ) (S 1ié
o (Damkjaer et al., 2017) siwd 35 ohe ghaw » o ple ol (BuSGpae bl i e Lol B b
(Adeyemi et al., 2017) 1S’ o odlitwl |y dgg0 I 5l dop> Ae b £o oy ddlaie (obail drwgi 5 wuldl 4 dtas dpgrcons )
dgdn Jlade oyl b o olasdl ST Y game S @ doyd VY sy b s maw )3 (65y9liS ol 5 kS odeo YV 390
Canddy Y gae £55 cpl Bob I ol dlae A IS il as s ¥ (s ol b ded o S 1y (g)aliS” )l sy Y
Oial38l a3 Ve b Slea Mg Yoo Jlo 5o Comen by Gil5al 5l 86 Slie dlge (el sl (Zhang et al., 2017) & o
ble .(De Fraiture et al., 2010) cul ks paw ) ol @l Bpas 1oy OF il clao 4 cpl (Wu et al., 2015) ub
o 30y Sl weldl e sooly dlox I ooaste belse o S o it dlse O yad 2908 b glop ol )3 (3L
oy 9 ol B @95 (sl e (slo i ) Of Lol (hal3l (Lt b 9 (£5glS Gy (ool )l 5 cgma
oy pae g lod (ualil ) (3L (SS9 s (VL i 5 Ul o 0giaS Ol Sl oo o Jdor O S 0 Sy e
sl 9uiS D ohgd ( olbiwgy drwgi 0aiSdgae Jale G O dgueS ¢opl b (Fiaz et al., 2018) cul S > Slowl &Yy3
SxS 0 ©ps leS USiie @) (sl (Zheng et al., 2018) cusl (55,9l (iie Bl dnwgi b yorbogs sladl (o>
lodgioms Sl (S bl Sl ol 3 32y SUS Aoy g St 3ble )3 ofig Uy U5 g e Caz 2Ll 0
Il s 5 s il dles ) ecibiee Glanl (el oslil can bl o Jlasol gl oYU slixil & cul
k5 o g late STy p5 5 08 Sk St Sblia heogas | (S 3l S il S 5 (i 5 e sloio e
90 413 (S auyeS g9y &S 15 olpl md Fy celo din ) cul (See o] VLo (S)b I slodes 50 4S5 by sl
T sl 9 &50ke) Con ittans 036 oyl 1 Canl Sloa ()l bawsgio pgus S o (Sl ke

Solud jox g b Glapptan; g SB o 55 el o Cul olon o5 SlacM b ojlsen ol la Sk )00
oot 235 Jlo g Sl Ollud b &8 S Cilie (elnliol VE-) olo slaye (gla s ] )b digas 9 o0 23b Sl 5 o
5 @l 5k e die ol Jlasol Sl e Jlo g Sl Shlus 1l es dacMls fhe Sy e .l 03,
5 oslizal b alys ol 53 oS b 90 sloazsiS 5 (St bl i jon] loi e walyd bpscun) 3 |, SB g
Tagieddin etal., ) 5les)s" 6Ssk> 365 bl G5 2S 5l ol yodle g 0ud 363 5l @) & o daxio slagbyy & lowl &Yy
5 ol s 09 &S Wb (g LB OV S pslaiedy juul cbojsn 5 ol pul zolaw -(1993; Xue & Shukl, 1993
oSl ohl ol Jlastl «(55,liS e ol e Cadgizee a3 IS o @bl 0 1) drug dipej S g O Lais
IS el saiie SYL] ey i sl o plgl o 1S osas 3 ol sla imei ] sl lo 3 & Casl 018 ool
diej onl 3 35 A BB Syt o Wloals plsl (0,8 Gliios jogad pl > o Wtus e )edS dila g gix sl
Syt SRl ) oo e U] slocllad & f5,9laS" (ggus 1 b B dy (gl G Glmg 4 b Ll .l ol Jol>
(Velasco et al., 2019) ol (gygp )5 olon g O

e garme g5 o)l Gl 53 (o3b5 il & cal ol (s3se dlge SIS S Claogad (59) s S A6 Slgu, b
$9y Mo Sl o nte J dlge Linl3l (Zhong et al., 2020; Garcia-Comendador et al., 2022) xS o palyd (jy9liS
5 ol O L o 1] )b ot camd oo Ltal3l ) ST g 0isdei g 0k ST lazilo gy oo o] (Shs ol 4 el S
S ol s (YoYY) oLKan o LUVAT imoly b cwimpn ((VF+) ol it 5 Lasly) 35 0 Slly, g ials o] Jlos 4
Sy g ppcun a2 605 b skgy oaz 0 8T S olge g (555 el b ol Slge (59) s
bl (g55lis” Blaal g o)l 1 (S Salai] o)l ) bome bl 350 9 Bli> uizen 5 slole o (gyslis
O i cabyls 5 SB 2pipdens Gl S olasl Liols (isloyd o (S50 Llis 5 SB jl cblis S T slgo Seu
O abj es balps p3 andl ol o i) oguas opl > (b o LB M (Brempong et al., 2023) ol oyl g duojy;
2 SB Gims aolgn agdige oSl SB ol b by (silang buld g Ssde Ols 55,5lS S & M
62 oo sdre Slgo g ol il ety Jobo Sl & e g 0l e b S gy g LS Ak udS sladi] B
SE oS5 el Jow onizen (L et AL, 2019) 39500 1503 (e SIS (il g (LS slagygersn s (Al ()5 deuS]
b Gleww Jolos 055 5 (o) S (2bjogu) daaibSiw 35 Gk jl SB Bl Jtn co 55 Gy (nir & 258


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ Downloaded from jircsa.ir on 2026-06-24 |

[ DOR: 20.1001.1.24235970.1402.11.2.2.0]

(VEY ) als oY o)led) oyl 58T ol salolw Yy

whe opl & cunl (alS e (alEl L Sl zow sladilels wae ISl 5l (S (Rodriguez et al., 2016) )l of jona
Sl (B G Sl cpere o W0l ()l (VW) phlSen 5 (b @laly gren 3 ) SB ) (pollae Sl
(V-FY) o) Kea g Alfaia cpixpn )b (5j)5lis sladoye 4 )001 Sojes ot 0 ol LB g5 (pl &S cwlbalSE
D)l e 3l ST Codlo 5 (alend 9 (o3 SRy 2 28 (nl 45 29d0 (AL (ds dge o OV 203> 5155
$9) S el pulilans pé g it bty Mo &5 Amd e QLS )9S S @) g JBI 3 0ud pldl (slaiagl gl
S dpe ok S slo Sy Sl ) g 5% oS oy b S gl slaorgine 2 d9e S la Shy
Sloan,e 5 ol wlio opl 5l ookl g (cjya0byp yobaieds coycpl il ol Cawd Crob slads e 4 polaw opl CUlgy 51 36 aLS
il Slusdy guinds)l ol guie a5 Ll S sl rin e 5 O 1 Byl S 5l a4 conl )8 Cy e 4 il b
Slg ol ¢ leds ) g (Sojud bld I U s Copie cligSa b)) b slaasye ol pogde bl Jesas  Jgine ool
- g L');,I Cnl 393 3,84y pastie dl.mufjﬁ d])b Ol)lg )&:T t}\a.w ol )‘l e BY) dfwl 4 d>g L g”wl )'l D gl
o3l 35354 Sy ] ol b sl 48,5 &0 e 00 o ailaie S ela Sy p1 aileles oyl 45l oy ysliie

29 bl Sy e ds plaBl o3k ol Sl g 98 pasle Jw B0,k 51 SE o)

Ba5 (g 9 dlge

axJle 3,90 839a5%0

N3 B b sytaghs Yo alols 3 & Canl gjen (b i @i jl g U o adlate 3 s ©pf g 53 adllas 390 ddaie
=¥V Y OY" g B b SV YET - AV N YT LLdlas e Job w5 oliigs — bl ool andls (> odgdme oyl )l
Shbl sla gy p S b o pn g ddlaie slagaidy 5 i (ol p )5\:1 o oyl ol ords &l Jlos o,e ax 3 ¥V LY
IS 3 & b jobas o] Ol a5 SG590g,0n anly ol jemady ] Colue il sl dgmgas olop; slacullsd plo ¢ 465ke odls
Gl yio FA+ 393 byd o 5l ol gl)] g 039 3L (slags,lgenl 156 adhaie oyl ol 0nd Syl 1S W5 i b o by
g 03gae oyl ¢ yliuw ddlaio )3 3bj Ol dgmg Jusds 42b3S (claylej jd 4 6oy ol Joy5 p dnes SB I ddlate () JS3)
ool (o SB 1 don ol osds @lg o3giome (pl 30U e ply cadlats Sliwls )bi S S g dnisly (o0l (slaolSss oS O] Gl bl
b oo by o blis 4 Ol by, poe Ll b aS bl o Josds Calos cpoj y3 hb S99 039 ot jlom oo

7 50°00"E 60°00"E 7 61°10'0"F, 61°200"E
3 3
/ |
z Z
z z /
z z/
Y g/
N > Vi

SO00E | 60°0'0"E /
/
SESO0E GPSIN'E [/ 62°00°E

v T e 61°200"E,
% / z 61°15'0"E 61°1510"E 61°15'20"E 6T™G30"
. 5 |2 SO | | ¢
o s s bl =
“ Sa; W o® " i
p ”
sl

39°59'¢"E 60°39'30"E 62°0""E
Loal N
D aafllae 530 0330

0 25 50 w150 200 . . gt 2 {
R — — B1°150°E 61°1510°E 611520 61°1530°t

iS5 bl eyl spons 50 axdllane 390 839t Cunzlge — ) JSUS
Figure 1- Geographical location of the research site in province and in the country


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ Downloaded from jircsa.ir on 2026-06-24 |

[ DOR: 20.1001.1.24235970.1402.11.2.2.0]

vy e SO S5 2 ol Sl T saailob i oy

ol ilogs st ol 2 bleiien Gy Slie o 3 Bdes 85l oo bia B+ linusas alate VLo (S5l Lawgie
0394 oyl Cuwl 3,8 Sl doyd YA/Y dgas adlaie Al (glod lawgio (pinpd Cuol Sis 5 0,5 £95 5l pall (glyl> dilais conds
Sl JIy55 2 (ptoslio B v e 3505) (VL 555 5 e 1 g dpiso 203 VY g9 4y 5 4l (il 4Vl (i Cagh,
bS8 BLod jlicnl (655155 0595 5 4wl S e0jsdl Gl 4 barpe adlaie ool (ulidone; (WA &iolee 5 &50k)
g M9 (SLadsS (63905t Sk S (gyobody sunl )10y 08 0 S (LS (LS G Sl g S (3ef 039050 (Sl (S

)l STy adlats 5 (Suid 4 polie

PLRTY

Ggas i pliS 5 5l Bl ooty sl Jlei gt 35 ol lsen Gblo Sl iz 5 Ol xSl o I Bios cul !
VOV s Je 5 (5 009)kem ) 3 S S ol et jolaiod, A% Jitle olSiylojl 4 g Cublyy o Bl =Y+ Gas J SB
S Colia s PH 5 ooliwl b a5 S slowd Slasgas )y 40 (Gee and Over, 2002) ai 03wl ASTM H-
5 6503l )9 il oled b ally g e paie SIS g yie gy e D G el s oS dlusgey

Walkley ) 15 3,50, " JAoxS” gy b igsis 5 S Sy gy M eole g b pigmsl i g, 3 35 Sal ao > s sl
3oy s sly g (V) aaly 5l (SAR) Teade s s duulxe jglaieds (and Black, 1934; Miller and Curtin, 2006
15 oslizl (V) alasly I S gl

SAR= Na" A[(Ca" Mgh /2] ()

SP= (Wmoist_Wdry / Wdry) x 100 )

o ko dunslio 9] 51 lmodls 39 Jloy (awyp cyous 140l )3 aals dddaie g b 1Sl Zolow SB (sla Shy dmlio Iy
(YY) e g & 0yles) 2 03l VY ases SPSS (gjlel l3le 5 g (codguinl t g05)

ojl3l @595 5l ool Camdady ol bl p el oas WY Jodn 3 SB S5d Slasgad Sy s)lel duslis jl Jobs b
a5 5 yobods D)5 939 o yd ) aws y3 5 ime S| Aali ddlaie 5 L WSl Zolaw Ao ye )3 b g o ¢y doyd o iy
SE 8l casl Wl 1S gsbaw 4 bsiye 9y 5 Sl 303 ke (5t 9 2als ailate 4 bgye (35 20 pliee 0
Cagby Loy (ypr 3 (T JS3) 3,05 )18 (sog) oS 3 1Sl sl doye SB il g b pog) (Bl (e o Sals ailate
Eolisine B! & Canl )l KT s SB35 el ol e s YU S0l bamdly sy 3590 clodiged 5 S gl
2 o g Gl ooy doyd &S o L sl (S SO58 Sluogad e 40 e e i (P <O/+Y) dopd Y e o |,
O ol o3lul @ojer a8 bl 5l atily (P<O/+Y) suops K grdaws 53 o dime iglis (Ll Sl Zokaw doye g dals ddlaie
bl S ol clbasye 45 Uy, olyan 4 S s Jsl o Lisls,s b 13 (Chuai etal., 2013) 55 S cdly y ljws
&ygo lllas 4> (Le-Bissonnais, 2006; Havaee et al., 2015) 54 0 SB cél juis 40 oo o)) 15 Slow) Comdids 4
el oy i b 5 Casl 345 81y Juuslty (s adlnn 3,90 eilata S (Vo) o)San 5 aicles osped 5,5
opl a8 ol Lis sl oS g ygboas g o b w0l Zolaw 4 Cllgy ol yemay aildjy clyy Jlil cuel g o y50 cgpm 4 S
P oW 4 sals adale ) D pgd (M I S Cdl WS e cely SB Ol ojlul @i 0 i el el

ol 00d L 1Sl glans do e

! Walkley

2 Black

3 Kjeldhl

* Sodium adsorption ratio


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
http://jircsa.ir/article-1-494-en.html

[ Downloaded from jircsa.ir on 2026-06-24 |

[ DOR: 20.1001.1.24235970.1402.11.2.2.0]

(VEY ) als oY o)led) oyl 58T ol salolw £

S b b (S il i b egyonl ] Dgpiee sleity S 3 Ol eSS b s o550 Jole Sl &S b )
polie (edo > YA Liol33l Sl 6 S glusl Cugby do > (e gols &5 (Lavaei et al., 2014) uiS' o yuis jo S >
hows Slusgas (oyll o g 4550 5 Jols ols el sals dadhio b awlio p Sl zobaw cladoye SB > Shy ol
sebdy &S Cul VA L ply sald ddlaio 0 S asl (1Ske bt 4 dogi b .l oad &)Y Jods o il y SB sladiges
2 (P <e14Y) oyl ime glds 35 (S0 Colin awyp pd ol 4Bl (VISY) LialS Ll oKl clods,e SB 3 wguxe
S 3 ol e eS 5 VI0 b il g anls ailato >yt ol e (5 Sty el Casdty )2 3y90 Slodigad 1> (Shag ol jolio
5 ogeome o1 Cudlyy sblie )3 35 SB ool Sl A (65 0jl0l e uarjiewd O Lyl g il 1S ok
3w pdlie Olps ol osd oanlie ali ddhie 5 WSOl pobw ) cui g ol e (</VA) ppeS g (+/FF) CpSoie
adato & boye yiahly cnl Olise cnpihe & (laigSa s oo lis (P <e/oV) ooy 390 sladiges (1) ()l dne SV
i orzen Cusl 035 (1) Vg Sk M) ol oSl sbaus 1> o S Hlio o 5 (2 22 o Y1sST e VONY) Sl
(5 52 VlsoS e VPAID) 38l el 1 505 fosine st () 1 Vlg ST VY1) i o 53 3 b b Cone
5 PPM VDY 5 003 VY Lyl iy it ol lie (5t 48 Gl o S0l 5 maslty § 0039585 (liwe (st -l
Juopd polie Olyuss (Cuwl 034y ol o alE Hlo 4 Cans sl VA 9 VB i gy ]38l b &S cunl 1Sl Zolaw o 4 bgsye
4 by ol Gl cniote Jlie 53 9 (30,0 YIY) 5 sbaws o 4 bgipe suito ol joolie (505 & ol o] Spla 36 &8
Ladl, SB olewd Gluogad )y 50 3 o (i 1) (gl e BB 8o )d Y o jd &S sl (10> VIVD) sl jlass
5 059 Sl odle (sloaasitio (Il blis )3 5 e g e e Cand (S8l St il cla Sk pialS Sol
I el S )3 0390 Mol 5 Slie S (S Sl Colan 5 ol puss oS plas dogi bl Ll 100 ko 0305w 3 pawly
ool Candty ol b @ollas ((MYAY () Kan 5 (03Ul p) 3)b SB Sl colin galS p oliwa SiE Jee Ml LialS
o 5 oo (lnduaseite LialS &S 3aiy SB 3 Jslowo pMol (S0 5 maes L2l 51 i e |, (S, cglun tals
] wre oyl oyl wSo] Zobaw Hlass )3l Lol

2 baaseio ol (ialS a1 g byl odaw S ool sty cel dadsye ol 4 Ollgy 3959 5l plie a0l oyl
& o S5k by 9 59555 ol o3le Glise b 4T sladose 13 o] pegdle (WAY ()Sen 5 &50lke) 29 00 S
s 5> Slige) olyan s Byl oy g Sl alusgdy e jolic g olge JUsl 5 clolia o > 45 05 oanlie wals adaie
O)SKad 5 (59380 6ylgiew 1 (WWAY) o) Kan 5 (63L]p S5 pal W g)lo y3 (Yo +¥) Ko 9 JOrdan Clalllas guls b 4 coul 5]
gohaw ) Slhgwy cu i Glise 5l 2l (1) UK )3 )l Sl e (WAB) 55 09ke 13 ()l g (koo 5 calyg 53 (VWA0)
Tobw slodo,e 3 SB olowd g (Sosd Oluogad 3900 cyeus bulpd oyl sl 0sd &il)] adlllas 3590 039a0 )3 Ll S
S b (e soaudil 4 dagi b laie pali 1) Gblie cul 3 (aLS (idsy slel 5 0d) (lp caslie gyt Ol S
Sg)le (Alhagi persarum) sl alea 5l Sla5g (odagy 8 b Al b LS (g dive) SB olewd 5 ()b Shogad
@ a9 b a5 Cul 03y9] wal,3 |, (Salsola crassa) 4 cale 4 (Hammada salicornica) .., (Halostachys belangeriana)
Tokw sboacys ) 2lipke 5 phile)d ony Sy sl quslie gyt (LS (dey il (aliglle 9y (Rl g 2l)88 e
(F JS3) slaiie ool 8 1y ol Sl

axdlbe 5,90 dilrio ;5 SB S 5ud Clwogad (A ((nSilo £ jlre oLidl) (uSibo amglio —Y Jouo
Table 1 — Average comparison (Standard error + Mean) of some physical characteristics of the soil in study area

Sampling location Rainwater Catchment T
_ Systems Control treatment Degree of t Significant
Variable Y freedom 9
Sand (%) 59 (+ 0.89) 34.5 (+1.78) 11 -36.52 0.000™
Silt (%) 28.5 (£ 0.82) 455 (£ 0.54) 11 56.9 0.000™
Clay (%) 13.5 (+ 0.54) 20 (+ 0.89) 11 15.18 0.000™
Saturation (percentage) 32.6 (+0.81) 41,16 (+ 1.29) 11 13.63 0.000™

" Significant difference in the level of 1%
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Figure 2- Determining the texture of soil samples in the study area

axllbe 5,90 dibio SB  lond Glwogad (A (uNilo £ jlre olidl) (uSle dmglio - Jou
Table 2- Average comparison (Standard error + Mean) of some chemical characteristics of the soil in study area

Sapling location Rainwater Catchment Control treatment Degree of : .
Variable Systems freedom t Significant
PH 7.63 (£ 0.08) 7.9 (+ 0.05) 11 -3.381 0.027
EC 5.9 (+ 0.52) 20.5 (+ 1.09) 11 -28.7 0.000™
Na 8.9 (+7.52) 15.1 (+ 9.09) 11 21.11 0.000™
SAR 73.9 (+7.52) 168.5 (+ 9.09) 11 21.11 0.000™
OM% 7.63 (+ 0.04) 0.18 (+0.02) 11 14.36 0.000™
N% 0.23 (¥ 0.02) 0.09 (£0.01) 11 14.27 0.000™
K 154.03 (+ 4.28) 84.6 (+2.73) 11 305 0.007™
Cacog 3.02 (£ 0.04) 7.25 (£0.22) 1 -2.46 0.03"
™ Significant difference in the level of 5% " Significant difference in the level of 1%

Ol 25T Zokaw 50 Sligw ) o )5 3l50 31 (2les =¥ JSU
Figure 3- A view of the amount of sediment deposition in rain catchment surfaces
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