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. . The location on the dry belt of the world and the recent droughts have doubled the
Article type: need to increase water efficiency, especially in nature restoration projects, including
Research Paper the green belt projects of the country’s big cities. Therefore, research and assessment

to find ways to optimal the use of water and reduce the water requirement of the plants
are among the essential needs of these areas. Based on this, the current research aims
to evaluate the effectiveness of stone and pebble as well as plant residue mulches and
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EXTENDED ABSTRACT

Introduction: Due to being located on the arid belt of the world, Iran is always facing the phenomenon of
drought and lack of rainfall in most parts. Therefore, the optimal use of water and its management are among the
essential needs of these areas. The negative effects of global warming and climate change on agriculture are
more noticeable in dryland environments. Therefore, in these areas, water should be used efficiently and other
alternative measures should be taken into account to save water consumption. To maintain soil moisture,
mulching is a very useful agricultural practice that keeps the plant cool and at the same time prevents the growth
of weeds. Of course, the effects of mulches produced from different materials can be different; therefore
investigating the effectiveness of different mulches is necessary to select the best one based on the area
conditions. This research is trying to evaluate the effectiveness of stone and pebble as well as plant residue
mulches on soil moisture conservation in the green belt of southern Mashhad.

Methodology: The location on the world's dry belt and recent droughts have doubled the need to increase water
efficiency in Iran, especially in nature restoration projects including the green belt projects of the country's big
cities. Based on this, the aim of the current research is to evaluate the effectiveness of stone pebble and also
plant residue mulches on soil moisture retention in cultivation pits in the green belt of southern Mashhad. The
studied site in this research, with an area of 1.5 ha, is located in the green belt of the southern highlands of
Mashhad (Khalaj Road). The mentioned area was divided into three parts. Two separate parts of the land were
covered with two different types of stone mulch and plant mulch, and the remaining part was considered a
control. At the time of planting, the pits were built with the dimensions of 50*110*150 cm, which were 4 meters
apart from each other. Then, in May 2021, the initial planting of 9 species (Celtis caucasica, Colutea buhesi,
Contoneaster nummlaria, Kochia prostrata, Fraxinus excelsior, Morus alba, Cupressus sempervirance,
Paliurus spina christi, Hypophae ramnoides) was done, and the dried seedlings were replanted in early June
2021. 8 kg of soil along with 2 kg of rotted animal manure were added to each planting hole. All three plots
were irrigated with a specific treatment. Irrigation was repeated once a week in plot I, every two weeks (14
days) in plot I, and every three weeks (once every 21 days) in plot I1l. Humidity and temperature of the soil, as
well as the survival rate and growth of the cultivated species, were regularly measured during the research. Then
the effects of the used mulches on the storage of humidity and temperature and the establishment and growth of
the plants were analyzed and investigated.

Results and Discussion: According to the results obtained from variance analysis, it can be seen that the
difference between vegetation and different levels of day factor in this experiment is statistically significant at
the level of one percent. The two-way interaction (block x treatment) and (block x day) has become statistically
significant at the level of five percent. However, the interaction effect of (block x day) and the three-way
interaction effect of (block x day x treatment) were not statistically significant at any of the levels. Assessment

*Corresponding author: Mohamad Taghi Dastorani

Address: Department of Range and Watershed Management, Faculty of Natural Resources and Environment, Ferdowsi
University of Mashhad, Mashhad, Iran.

Tel: +989133575425

Email: dastorani@um.ac.ir


https://orcid.org/0009-0004-8343-3553
https://orcid.org/0009-0004-8343-3553
https://orcid.org/0000-0002-5387-8779
https://orcid.org/0000-0003-1947-0187
https://orcid.org/0000-0003-1947-0187
mailto:dastorani@um.ac.ir
mailto:mjankju@um.ac.ir
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html

[ Downloaded from jircsa.ir on 2025-12-08 ]

[ DOR: 20.1001.1.24235970.1402.11.4.7.9 ]

2023, Volume 11, Issue 4

ISSN (Online): 2783-1531 - ISSN (Print): 2423-5970

of the average of different mulch covers also shows that there was the highest humidity on the first day of
irrigation with an average of 17.31% in the vegetation treatment in block three. The lowest humidity was also
present on the fourteenth day after irrigation in the control treatment with an average of 1.2% in the second
block. The amount of plant growth in stone mulch was higher than the plant residues mulch and control plots.
Celtis caucasica and Hypophae ramnoides plant species had the best survival during the planting time in the
temperature and humidity conditions during 336 days after planting. However, in the time period after the 336
day, the Morus alba showed the highest survival percentage compared to other plant species until the end of the
planting period. In terms of mutual effects of time and plant species, the highest growth rate of plant species in
September is related to the kochia prostrata species with an average of 68.34 + 1.33 cm. In terms of mutual
effects of mulch and time, the highest growth rate of plant species in September is related to stone mulch with
an average of 39.51+2.17 cm. Based on the comparison of the average mutual effects of mulch and plant
species, it can be seen that the highest growth rate of plant species respectively belongs to Morus alba, Kochia
prostrata, Celtis caucasica, Colutea buhesi, Contoneaster nummlaria, Fraxinus excelsior, Cupressus
sempervirance, Hypophae ramnoides.

Conclusions: According to the research results, it can be acknowledged that stone mulches are more effective in
maintaining moisture and reducing soil temperature. Also finding of the research confirms that the use of plant
mulches, preserves more moisture and reduces soil temperature comparing to the control plot. It should be said
that heavy irrigation has not had a significant effect on the survival of plant species. Finally, based on the results
of this study, the experimental species have had a favorable survival rate (above 40%) in the desired
environmental conditions.
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Figure 1- An example of cultivated species with stone mulch in the study area
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Figure 2 - Investigating changes in soil moisture using different soil moisture storage technigques
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Figure 2- Changes in moisture content in mulch treatments on different days after irrigation in block 1
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Figure 3- Changes in moisture content in mulch treatments on different days after irrigation in block 2
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Figure 4- Changes in moisture content in mulch treatments on different days after irrigation in block 3
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Figure 5- Changes in soil moisture at different levels of irrigation
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Figure 6- Soil moisture changes at different levels of the treatments
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Figure 8- The graph of the survival percentage of the tested plant species

YV b yo ddlais by g oled bl o cldlS oy o 1y & o yies leliely Lol doS s cdl e o A USG5 3us

3 55 65 i LS 055 o 551 055 g umys 55 5] n 5 HE I VTS ) 4 iy ] o 5 ol 42l €35 s,
Candds gl o ol sl isloj]l (cladieS plo dr Cound syt Slo 0355 el sSle YYE 5o, b cslS 5l s CansS g
sl 1y Slo 0255 20> (p 5VL (LS (baisS plo &) Cons Sl )93 (L b g5 (AL 5 ol YYF 5o, 5l an 093 5 ool
Sl 0355 Loy ) dihaie olod 5 gy bl )3 (snlef] (sloiss 45 cal o3l ol s cpl ) Jols ol JS 3


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html

[ Downloaded from jircsa.ir on 2025-12-08 ]

[ DOR: 20.1001.1.24235970.1402.11.4.7.9 ]

T e S Jugby 085 51 0lS 9 S oS (1) (o) 5

) g BB Sl (yp 0y93 ol U el loj 1 (Sloowsj (e ol (s Canl 0392 )l3)95 1 (30053 ¥ (VL) (argllas
Syl 0959 (1o)d Fr Y-

- Cagh i el (S (lain Sy Al e 0ad w85 a5 )3 Sl 4o b Smehy ol esslcunsn gl 3
015 o gine (ylol dio)> S s )3 lloil 13 59y ele s gl 5 (LS (slaidsy o MBI 95 o LS il
Rl s Jhe SB gl JialS g cugb) i ) (S sl S oS cdbp lgie o pl 4 g b S cul
@9l 5 sy 3 (e (slaodd g (S 92 Sl SE loslitul (wyp b (WTAY) (hlKen 5 2bsS sule alia
S filom 5t Bpae O Sl 5 1) U pote ele @ Culbis b (S i SE leg oS aizbly
S B el g cweles b o9 (InSE el gy Culius b (Seio¥ (e SB te il Y Cules Ly (Sicw
@5 ol Wloogy JIS b Ol B (1815 15 iy o o gy Culed b g GsSB g sie bl gy Cunlius b (S
b awslio )0 oy AY g Siw (oS 3l g oyd 0 3l Liw ogr oS b osd sdwiy SB 5l Ol s oS ol ol
380as 5 SB Ol (5l cd )b (Bl (ieSB Elgl Bl n b 8 (WAP) L o3 5 oMl il (ials er iy,
2 s b (YY) Li & Ma el cugby baos s sgud 560,08 9 cpyiodku b ey a5 10,8 (5158 dtwy ol y0
Fso ot o €8) s alS 53 (S oS o8 Wl (i SB 3 ol gaxs  dle 5 o8 SRS b poges
St o] €l g @l o] ol () (S gl g Cumdan Aile innSs o Sius 4 Il oLl 5 At
3 55 9 e «Siaw G SEl elitl o S g0 SB Cush, bis (g5) p (St i SB 5E Y5 gy 3 )b
e g (ouy dlox I ()l (line bawg guls cpl 2980 ST Cugh) bai el )b nl 5l g 03l (alS ) SB-
ol oy ) & (Y+5) o)y et 5 ZNONGKUT 5 (V¥A5) 5hlSam 5 gLyl (1¥95)

2L b e SE jl edlin a5 pl e GaiS ) odd 48,5 LS 1D ped dusyd imgh oyl 5l odelcunsa mls gl
el woy> Sy s 3 Ghalesl ol o 48, S 4 enSB g5 e o OS] 0550 Sl 3 1093 e gy Lo sl
b cel (S (haSB w6l 3o alS sl eS| ealatl &8 célyd ol ol pl @ dsg b ol ol by me
9 e rd 3 by S olyied O3 bl (Bl e a5 sl (VVY) o)en 5 TUUME alie (ool )3 e e Cugh)
b s (YY) ohlKen 5 Teame el 81 5ps 5 o (Stlood s clapiuww 1 adyy anb 0 SB cogb) Lis ¢y Jos
Sliggios 35,0 53 (Sesamum indicum L) souS 3,8kes 5 3o slinl 5 3,Slas SB cugby 5 JI eS8t oy
1S o, Lain dbgiye LS dloe b duslia 1 1, S Casby liwe cpiter S o o5 55,8 iyl (Tigray syl
A el dald jla )3 (S )3 )5 9lS V) (6568 e @ & Jb ) sl anih 1) (iS55 p 5ol FEF) 5 Slas o 5L
w3 SlaylicutS )3 SB gl (dlsime y IS 5 oS (S e s 56 gy b (VRA) oylSen 5 (ool] e pollas
izl g 1zl S5 ingbo, (slyiona slaia y; saial5El o b sine i SIS g olS ogpeST5 groha (solos 45 Atiil > (Sibdes dilate
GBS 38 (WWAY) e 5 0 2lo) ol o3 sblicaiS lp qanlio e S0l S plgisay ST 5 05 i SB-
10y VD s 3,18 o] alllas 5o 5 ALES gg bep S Gopumo g 5 S5 gy (glsiomo s sine (lalal & 2,
w2 sloylicats ) SB Cugb, bis a5 SB Ol (eSS bl Gl gl cuslie g pAS S 5 o8 S
5oy il glo 5 03,8 Jas LoyS ke daw 4 S dusd LpopS Y 45 &g (glb oy o sl S dilto
pis D9 oo i e Casb) g 039 Fomb (np) SB gl (S AY Cubis IEIL g d9de e 4 aw
135y (LiXia et al., 2016) 39 s S oedaus ¥ 1 dlolsdl Ul 48 3950 el S s 3 pncSls ) oolizal
(i) 29 g0 0t g 0lS (St (glalosi b duliio )3 Al Jlos ) e oY & O S 298 el (oraw (slaayY | O]
(\Y40

it IS 45 g oloj aslgy hlite gl Ll a5 coly e pol Giow Jl edel sty @l G izes
ale (poyp sl yio gilo PAVFEVTT  (Siho b o)l 455 & by ((ow)p 0593 sbedl) oupted )5 (S 455 43) (e
Gl s (Jaste b blyd 53 Cgllas Ay 4 3B (il Cslhae sy Shg Jdsa plalidul o GlalS & a3 o0 (LS 39290
(Sykae YA cgul) 3)b uolio 05) 55 b3 b Ol b (> €li)sSlr i 0 ol slodisS Sl S > e L
dge LA plo 4 Cund Sl oo Ao )3 ol Houyeed sk 9 (aled kulpd ) pols A &S L g e gyculil (VYYD

o a8 a5 ) ) &S sl sy g yiae 5y Liabo)]


https://www.sciencedirect.com/science/article/pii/S0167198721000155#!
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html

[ Downloaded from jircsa.ir on 2025-12-08 ]

[ DOR: 20.1001.1.24235970.1402.11.4.7.9 ]

(VEY Y sl F o)) oyl T zobaw (sdilolu €

ol b (Siw (0SB & bgiye 308 3 (LS 695 48) (lise (n ke 385 0lej 9 (A asleg Jlite ISl L
SK cusby bis 3 (Ko J3aS B 348 153,535 (W) L5 plih 5 oadhol aliie omlis ) canl yio sl YA/BVEY/VY
)55 5 (0AA) oK o Figueiredo o (Y+-A) o, Ken 5 Zhongkui .l 639 5 sme (g)lol Jasjl doyd g g )
Lol 1y sl g s o lg 5 56 S lil 8 sy wmd e sl |y Cagb) Se S iarS B Ltdey 4 Wl ,S
9 Sl oo SE (ib (S (alS (e SE Lil he S ple poyp b g 500 Olilllae )3 (olie gl amd 00
ol 015 )15 Jgame () i 5 SB nsb) 0,655 Lais ((aoys AF B VY 5 ) S pses el s il L JienSs
&S 05,5 555 Ol cdy yum ials s awle g i la S pwyp b alie (gladlas > 55 (Vo)) oL Ken 9 Zhang
5 Casbga & bl DS g At S50 Jlor 2] o8 Lilpd 3 ()bl o b 5 S gy 58 0 (Sh (S eslizl
Sy (St ] €l g 3 o) ccalins o5 ¢S glis)|

P S5 155 i cngiie S b le AU 655 5 Sl aslegs Mite Sl Sk aulis 4 g
PRS- (S (S SE 4 byype &5 doms 5 gpw « SuiodS b Sl SEa8s (LD )l O SladisS > i
e by (Sio GgS g (AL S (Sio GigSs ((Si S (i S (i S (S
Canl o il YO/YYEV/AY o YO/NVEY/VE NR/OYEY/NE AF/FVEY/EA DVEAENAY SYIEYEN/EA QAVOEYV/YO SY/AOEAY
dlio b alde (20l5 )3 5 (650 Glie Cunl (Shw (9 SE g gyl 45 4 bgye 15 p 50k @ ol Gl &S
g ol b (S orSB Jlag o 535 IS g JS S (S sloos 5 (S sy slagbacse
(2o pd AV ol sl (oylol il Jolee Lasl iy olS sy o 1y 53l oo 5 i yte ko

able ;o (V24Y) oL)Ken 4 Serpantio juls cldllas plo ) 9l Ak, (ol 0 (ieSB 5l eolawl L IS eba
P (OYAR) L ly38 g (oMl cyliows il > (Haloxylon aphyllum) &6 olue (sl Jls o (WAF) o[)Ken 5 b o Sin
IS 0 dudey e SB laise sdde 4 .Cuwl sdpwy Sl 4 oS olS o (YY) o) Kan g TEAME § jlo)S diny i3 )
S S Gl pas s @ anll el 550 Jlo 25 G Jab )3 ofiga SB cusb) i 5 5 gbile S (gl
b gl 5 4,5 Oy 3 (S05) oa S5 bulyd 5 alef] (ol d9n Sl sk 9 Cugy do> Jold s Ll
sl diad 5 taloj] 295 0 oty 45 Casl oo gy 2 390 (515l aalllan 350 b Jai Sl o 5l 20 Al ,S00SS
D9 dugliie )15 b gl g oad plxl 5 il

8 785 4o
§ amd e Gide ) S i (S il ol Lisn S oS ¢S g e 5 ) cilisen,lidle 53 0lS 5 i by S
Ol > S g 93 cul cnlply md JUSHL) LS lgs ce 393 ol & 315 3929 dudysd (il (Sl (LS SLliy Y4
Cloogad (ol &5 o)y (K job dbgiype Cloogad 5 oS5 4 gl jl plS o 5o il 5 WS (o0 Jos Cgliste (ogad
sximd ol it 3,18 b SB b 08D 55, ol &5 g ol s i ) b g LS JaSH i (g9 Sl e
@D St GapSE ol 5l G Jy el ll 5l an il lajg) 0 (LS (bl SipSE ) Cugby Jlie (39 Sk
P WS & el (e i i Bl L)l all Soy win jam 0)9d )3 Cagby bis a5l g
Siall cel ol JiaSh 4w andl o)h iVl s Bule Siw e S a5 b 5 385 waos b W g o0l 450
“o b S i 4 (St G S Yl o)l g0 (Bl ase o] s Jg el wde jla ol g 0nd S8 T esle
LS &y Cod i 5 0LS s S sl logi yils o gl bl A3k il 28 casb, Lialdl s 5 sl 5 Sl
sl 423l LS cbdisS e )> Faas oS B | 46 5 ke A Cate 3 oS olS 0y see 5 Cugby Lais (g
Sk o o8 ol gy (i G9sSs 3 5 g (LS 655 15, olize (e o 5 sanlio 5o cpolo 3455 ol
ol 03¢ yio Sl YEIAYEV/YY ol bwgio (65l b jled )3 5 yie le OMYE 2Y/AY plp ol )bl b jles o Ad,y o)

S naiald (5 a5 Slals 3 a8 5,8 sleiin olei oo o sl ooladl angi 55 9 (e SB 5l oslitwl gl 58,5 Jlai 5 L
A5y g )yl g cogb) Lais cel adhaio i (6y9] gon p ogdle & Wil asly (g iy ae Wy o S G S ol gl
olizl alS eS| lge Canl Loyt > LS cblis 5 0395 lsld i a5 o Liblis > &l 39d e 55 olS s
d g S 4 Sl ool ik e d Ol Cudgasme g odg W i &S Suid sble j3 a5 S g e JS 0 08


https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html

[ Downloaded from jircsa.ir on 2025-12-08 ]

[ DOR: 20.1001.1.24235970.1402.11.4.7.9 ]

hv) o S Jugb, 08D g 0lS g K g S (21,5 oy

oS 39 0 Sty pol> Liagh il ol guls muesd g axwgs bl ;0 05d lalS (cla § cogby bas (gl awlio a0 S alS
Jo5 g anolio b B 395 ploxl pulily 3 g casho) o Hlas ) cgliste 3BLe )3 5 i 5 (el (LS ek L alie s
Sy gogad ol 3 6 prehe b )Kal) 4 g ol

W OllasYe

8,8l )LE LiRT 5 ot sty b asle )b 5l g ol 55 el edlatul ol 5 laools (031> dy o siawd

Canl 0391 51395 5 (YIOAYD 74l 05) dpuiio (awga,d oKy (Jlo Colos 3 oo odimngs aioss 3 Jlo Coglos

(loialy ipgd odinygs lie gl Wi ()55 (s lllg)lBlpy sloidos plonl wlinlofl slal gl g BN gl &5 L
G Slilejl gl )3 S g 0glto )l odtngi @l S alatal, spg odtungi ls S8 lie (il 5 Gl

85 g cpl ol g Cllas il g (555 ogad )3 ablie ST 45 gud 45 15 o pMel dlie yl B aty g 1y N g5 28l LA
sl S5 5 088 BB &S el 0392 1355 2 (FIDAIYD g )b 5S) g (ggd, 8 oSy Jlo cgloos 5 Jotuus odtunsi i 305155 wlow

&lbe

NV VI ) s @ i 1 yguiS @140 g b K Gladss duwwwe SlyLissl . ol wl 15l 74 (slaialy (WWAA) Ldlans (gl )

wgS 1 R HRVESSE Sy 2 gd Joo adsl gl p Js cusls slales 4 d)l.nj slrogis )...sb oy (IYAD) ez o Brawl Y
d0i:10.52547/j0C.10.40.75 .tguio  wgd 8 olKiils ey Lo g o2l polio 0dSiil ( pginr ol 3 il
doi:10.22631/jicr.2018.1750.2375 NAY=AVY (MO ¢ /p/ ppio 5 fKi> clidos o S g
doi:10.24200/j30.2021.58397.2975 NYS=\YD bl oSl polaw (cladilols Lo jislan pauiii .85 50 pSol I
doi:10.29252/jwmr.8.15.82 A8¥ —A00 (B «([lu/ (s59liS pole) ] ST 5 Of Sl o> Ll s

O by o Maljile o8y (505 o Lalyy 5 o5ty slojielly (B @l el 3 (WWAY) dusge (oo 5 gy g5 p 5
https:/sid.ir/paper/131751/fa dF-00F (V)WY (lp/ iSaj 5 (oylo] (Siis dog ddaio )3 glod 9 O lpuis yib cov

5 S o o> gl eolaiwl b juw (glad o Gpas yuals (WAY) ooy (sawse 5 bupo ¢ Sloxy 1 Slea sule A
d0i:10.24200/j30.2019.20918 .V + — WV (M )F copcKis . S (glaos 5

50 5 Sl iy (i35 3,Skas 5 ST ()05 b I3 @l elgil S (VWA) dgrne d pl3 6 5 el oMl A
https:/iwww.sid.ir/paper/131535/fa AY—Y2 (Y)¥ . /n/
A=Y (VP elsdnios b ple clids L glew ol > (Haloxylon aphyllum)  gbolew sl s
https://jrnr.srbiau.ac.ir/article_8307.html

5ol cuolro (Ks8| 05 )b e Sl Y ) LS glapl Kz yd (VYVD) el Jg )l yalae NN

References

12. Abedi, J., Rahmani, M., & Mosavi, F. (2014). Reduction of water consumption in landscape using wood, sand
and tire-chips mulches. Journal of Arid Biome, 4(1), 10-17. doi:10.24200/j30.2019.20918. [In Persian]

13. Assadi, Mostafa., (2018). Plan of the flora of Iran. Publications of the Research Institute of Forests and Pastures
of the country. Iranian Journal of Nature, 4(2), 29-1. [In Persian]

14. Baddevidana, R., & Gayan, Helaru. (2019). Natural and synthetic mulching materials for weed control in
immature  rubber plantations. American Journal of Plant Biology, 4(4), 114-117. doi:
10.11648/j.ajph.20190404.20


https://www.magiran.com/magazine/2834
https://www.magiran.com/magazine/2834
http://dx.doi.org/10.52547/joc.10.40.75
https://profdoc.um.ac.ir/list-writer-%D9%81%D8%A7%D8%B7%D9%85%D9%87+%D8%B1%D8%AD%DB%8C%D9%85%DB%8C.html
https://profdoc.um.ac.ir/list-writer-%D9%85%D8%AD%D9%85%D8%AF+%D9%81%D8%B1%D8%B2%D8%A7%D9%85.html
https://profdoc.um.ac.ir/list-writer-%D9%85%D8%AD%D9%85%D8%AF+%D9%81%D8%B1%D8%B2%D8%A7%D9%85.html
https://profdoc.um.ac.ir/list-writer-%D9%85%D8%AD%D9%85%D8%AF%D8%AA%D9%82%DB%8C+%D8%AF%D8%B3%D8%AA%D9%88%D8%B1%D8%A7%D9%86%DB%8C.html
https://profdoc.um.ac.ir/list-writer-%D9%85%D8%AD%D9%85%D8%AF%D8%AA%D9%82%DB%8C+%D8%AF%D8%B3%D8%AA%D9%88%D8%B1%D8%A7%D9%86%DB%8C.html
https://profdoc.um.ac.ir/list-writer-%D9%85%D8%AD%D9%85%D8%AF%20%D8%AA%D9%82%DB%8C%20%DA%A9%D8%A7%D8%B4%DA%A9%DB%8C.html
https://profdoc.um.ac.ir/list-writer-%D9%85%D8%AD%D9%85%D8%AF%20%D8%AA%D9%82%DB%8C%20%DA%A9%D8%A7%D8%B4%DA%A9%DB%8C.html
https://profdoc.um.ac.ir/list-confname-%D8%B4%D8%B4%D9%85%DB%8C%D9%86%20%D9%87%D9%85%D8%A7%DB%8C%D8%B4%20%D9%85%D9%84%DB%8C%20%D8%B3%D8%A7%D9%85%D8%A7%D9%86%D9%87%20%D9%87%D8%A7%DB%8C%20%D8%B3%D8%B7%D9%88%D8%AD%20%D8%A2%D8%A8%DA%AF%DB%8C%D8%B1%20%D8%A8%D8%A7%D8%B1%D8%A7%D9%86.html
http://dx.doi.org/10.24200/j30.2021.58397.2975
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=415155
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=11497
https://www.sid.ir/fa/journal/JournalList.aspx?ID=6677
http://dx.doi.org/10.29252/jwmr.8.15.82
https://doi.org/10.29252/jcpp.8.3.117
http://dx.doi.org/10.24200/j30.2019.20918
https://www.sid.ir/fa/journal/JournalList.aspx?ID=3052
https://www.sid.ir/fa/journal/JournalList.aspx?ID=3052
https://www.sid.ir/fa/journal/JournalList.aspx?ID=3052
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=51185
تحقيقات%20منابع%20طبيعي%20تجديدشوند
تحقيقات%20منابع%20طبيعي%20تجديدشوند
http://dx.doi.org/10.24200/j30.2019.20918
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html

[ Downloaded from jircsa.ir on 2025-12-08 ]

[ DOR: 20.1001.1.24235970.1402.11.4.7.9 ]

(VEY Y sl F o)) oyl T zobaw (sdilolu "

15. Bandyopadhyay, K. K., Hati, K. M, & Singh, R. (2009). Management options for improving  soil  physical
environment for sustainable agricultural production: a brief review. Journal of Agricultural Physics, 9, 1-8.

16. Cakmak, B., Akiiziim, T., & Ve Benli, B. (1999). Yirmi Birinci Yiizyilda Diinyada Su Sorunu. 7.

Kultirteknik Kongresi, S. 8-16, Nevsehir.

17. Esfarghi M., (2015). Investigating the effect of irrigation methods and seedling treatments on the initial
establishment of Haloxylon app seedlings in Mohammadabad Zirkoh pastures, South Khorasan province,
Faculty of Natural Resources and Environment, Ferdowsi University of Mashhad. doi:10.52547/joc.10.40.75.
[In Persian]

18. Eslami, A., & Farzamnia, M. (2009). Effect of mulch material on increasing soil water holding capacity and
pistachio yield. Iranian Journal of Irrigation and Drainage, 3(2), 79-87. [In Persian]

19. Farzi, R., & Gholami, M. (2017). The Effect of Different Mulch Types on Some Photosynthesis and Water
Relation Parameters of Olive Cultivar ‘Manzanilla’ Under Water Stress Conditions. Journal of Crop
Production and Processing, 8(3), 117-131. doi:10.29252/jcpp.8.3.117. [In Persian]

20. Figueredo, T. De., Poesen, J., & Auerswald, K. (1998). Effects of surface rock fragment characteristics on
interrill runoff and erosion of a silty-loam soil. Soil and Tillage Research, 46, 1-2, 81-95, 28. doi:
10.1016/s0167-1987(98)80110-4

21. Ghosh, P.K., Dayal, D., Bandyopadhyay, K.K., & Mohanty, M. (2006). Evaluation of straw  and polythene
mulch for enhancing productivity of irrigated summer groundnut. Field Crops Research, 99(2), 76-86.
doi:10.1016/j.fcr.2006.03.004

22. Jayawardana, R K., Hettiarachchi, R., Gunathilaka, T., Thewarapperuma, A., Rathnasooriya, S., Ojasvi,
P.R., Goyal, R.K., & Gupta, J.P. (1999). The microcatchment water harvesting technique for the plantation of
jujube in an agroforestry system under arid conditions. Agricultural Water Management, 41(3), 139-147. doi:
10.1016/s0378-3774(99)00023-2

23. Kuzucu, M. 2017. Effects Of Water Harvesting Techniques And Using Humic Acid On Soil Moisture, Plant
Evaporation, Growth And Yield in Pistachio Orchards In Southeastern Of Turkey. Fresenius Environmental
Bulletin, 26(12), 7521-7528. doi:10.15242/iicbe.c0615063

24. Kuzucu, M., Dékmen, F., & Giines, A. (2016). Effects of climate change on agriculture production under rain-
fed condition. International Journal of Electronics Mechanical and Mechatronics Engineering, 6(1), 1057-

1065. doi:10.17932/iau.ijjemme.m.21460604.2016.5/1.1057-1065

25. Lixia, Y., Yang, Y., & Zhang Ch. (2016). Chunxiao G and Shaocai L, Influence of super absorbent polymer on
soil water retention. Seed germination and plant survivals for rocky slopes eco-engineering, Ecological
Engineering, 62, 27-32. doi: 10.1016/j.ecoleng.2013.10.019

26.Ma, Y. J., & Li, X. Y. (2011). Water accumulation in soil by gravel and sand mulches: Influence of textural
composition and thickness of mulch layers. Journal of Arid Environments, 75(5), 432-437.
doi:10.1016/j.jaridenv.2010.12.017

27. Mazllom Aliabadi, U., VAEZI, A. R., & Nikbakht, J. (2019). The role of soil management using straw mulch
application in rainfed wheat production under various climatic condition in a semi-arid area. Iranian Journal
of Irrigation and Drainage, 13(2), 552-564. doi.10.24200/j30.2019.20918. [In Persian]

28. Mozaffarian, V. (1996). A dictionary of Iranin plant, Names. Latin, English, Persian. Contemporary Culture,
6th edition. [In Persian]

29. Orzolek, M. D., & Lamont, W. J. (2015). Summary and recommendation for the use of mulch color in
vegetable production. Penn State Extension.

30. Parsakhoo, A., Mostafa, M., Pourmalekshah, M. A & Pourmalekshah, A. A. (2017). The effects of slash and
sawdust on reducing soil compaction on skid trails. Iranian Journal of Forest and Poplar Research, 25(1),
183-172. doi:10.22631/jicr.2018.1750.2375. [In Persian]

31. Rahimi, F., Farzam, M., Dastorani, M. T., & Kashki, M. T. (2017). Effects of mulch treatments on temperature
and soil moisture of rangeland Microcatchments. 6 National Conference on Rainwater Catchment Systems,
125-136. doi:10.24200/j30.2021.58397.2975. [In Persian]

32. Rezaei pour, Z., Vaezi, A. R., & Baba akbari, M. (2018). Investigating the effect of wheat straw mulch on soil
water retention in rainfed condition. Iranian Journal of Soil and Water Research, 49(5), 955-964.
doi:10.29252/jwmr.8.15.82. [In Persian]

33. Serpantie, G., Lamachere, J. M., Hurm, H., & Tato, K. (1992). Contour stone bunds for water harvesting on
cultivated land in the North Yatenga Region of Burkina Faso. Erosion, Conservation, And Small Scale
Farming, 3, 459-469.

34. Tahan, A., Javadi, A., Jafari, M., Hasani, N., & Razmjoi, D. (2015). Effects of mulch on soil moisture content
of Haloxylon Aphyllum seedlings in Semnan province. Renewable Natural Resources Research, 6(1), 1-9. [In
Persian]

35. Teame, G., Tsegay, A., & Abrha, B. (2017). Effect of organic mulching on soil moisture, yield, and yield
contributing components of sesame (Sesamum indicum L.). International ~ Journal of Agronomy. doi:
10.1155/2017/4767509


http://dx.doi.org/10.52547/joc.10.40.75
https://doi.org/10.29252/jcpp.8.3.117
http://dx.doi.org/10.24200/j30.2019.20918
http://dx.doi.org/10.22631/jicr.2018.1750.2375
http://dx.doi.org/10.24200/j30.2021.58397.2975
http://dx.doi.org/10.29252/jwmr.8.15.82
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html

[ Downloaded from jircsa.ir on 2025-12-08 ]

[ DOR: 20.1001.1.24235970.1402.11.4.7.9 ]

Ty e S Jugby 085 51 0lS 9 S oS (1) (o) 5

36. Tuure, J., Résanen, M., Hautala, M., Pellikka, P., Makeld, P.S.A., & Alakukku, L. (2021). Plant  residue
mulch increases measured and modelled soil moisture content in the effective root zone of maize in semi-arid
Kenya. Soil and Tillage Research, 209, 104945. doi:10.1016/j.still.2021.104945

37. Wang, Y., Zhongku Xie, S., Malhy, S., Cecil, L., Vera, Y.Z., & Zhinong, G. (2011). Effects of gravel sand
mulch, plastic mulch and ridge and furrow rainfall harvesting system  combinations on water use efficiency,
soil temperature and watermelon yieldina  semi-arid Loess Plateau of Northwestern China. Agricultural
Water Management, 101(1), 88-92. doi: 10.1016/j.agwat.2011.09.006

38. Xiao-Yan, L., Zhao, W., Song, X., Wang, W., & X-Zhang, Y. (2008). Rainfall harvestingon slopes  using
contour furrows with plastic- covered transverse ridges for growing Caragana Korshinskii in the semi-arid
region of China. Agricultural Water ~ Management, 95(5), 539-544. doi: 10.1016/j.agwat.2007.12.005.

39. Zhang, C., & P. Sun. (2011), Effects of straw mulching on soil temperature, evaporation and yield of winter
wheat: field experiments on the North China Plain. Annals of Applied Biology, 150(3), 261-268. doi:
10.1111/j.1744-7348.2007.00144.x

40. Zhongkui, X., Yajun, W., Wenlan, J., & Xinghu, W. (2006). Evaporation and evapotranspiration in a
watermelon field mulched with gravel of different sizes in northwest China. Agricultural Water Management,
81, 173-184. doi: 10.1016/j.agwat.2005.04.004.


http://dx.doi.org/10.1111/j.1744-7348.2007.00144.x
http://dx.doi.org/10.1111/j.1744-7348.2007.00144.x
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.7.9
http://jircsa.ir/article-1-518-fa.html
http://www.tcpdf.org

