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Figure 1. Arrangement of sampling plots at laboratory conditions
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Table 1. Used treatment in present study

SUly, glaadlze
i (gblos ) o Caps g Cllyy acsl 5 £9p8 loj b
o 5 2o VB 4 00§D slaghw p o) slogd Ll

).«ol> uwlbs)) » ol odlawl Lgllb)‘..o.:; -\ J9A>

SMPy SMPy SMP, SMy SMy SM, C
I Loy Ll e Loy oLl e Loy Ll H
o Sl Sl g MR e Bt e s s el
Jop VO paw > Ao B0 Faw d + lop VO aw 5 ol . . . s s
il Lo Sl Lo bl L ZSJ““‘ DLl ZSJ““‘ 2P ZE‘I""" PRl Tand)] Phees
» J‘*’?ub + » J‘*’?uli » J“"?uli Aw @““‘ Sy Vo 5 dop I dop Yo

Loy dw o Loy dw o oy dw o Joyd



http://dx.doi.org/10.52547/jwmr.13.25.21
http://jwmr.sanru.ac.ir/article-1-1142-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-04 ]

[ DOI: 10.52547/jwmr.13.25.21 |

Ol Allae 5 S5 aobld (oM M gl (o)

v¥ e Sllgy 5 SBd))an )8 5 S gla 938l (oS 5 g allir DI )

0l 03y 8y Gloj (glaojly g (il g sald (glojles ) (ad83) CUlg,y o loj =Y o>
Table 2. Runoff start time (minutes) at control and conservation treatments and applied time periods
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Table 3. Runoff termination time (minutes) used in control and conservation treatments and applied time periods
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Table 4. Runoff coefficient (%) at control and conservation treatments and applied time periods
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Table 5. Soil loss (g) at control and conservation treatments and applied time periods
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Table 6. Sediment concentration (g IY) at control and conservation treatments and applied time periods
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Table 7. Results of analysis of variance at conservation treatments and time periods on variables of runoff, soil loss

and sediment concentration
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¥ o055 Vo5 )50 Y 095 ) V055 e
——  SMPy SMPy P SMy  SMPY P SMP, P SMy SM, SMP, P SMy SM, € Sl g oo
-— SMPy SMPy SMy  SMPy SMPy SMP, P SMy C SMPy SMP, P SMy SM, C Ol 4esls loj

C SMP, SMy SM, SMPy SMP, P SMy SMPy SMPy P SMy SMy Gllgy o po
- C SMP, SM, SMPy « SMPy SMy P SMPy SMy SB ole,d
C SMP, P SMy SM, SMPy P SMy SMy SMPy SMPy P SMy gy clale

<5 54y SMPy g SMPy 5 SMPy cdo > du g pd Sl Liig b P ediojd VO 5 B+ 5 YO (sbapdaw jaies) slog sbley i sy SMy g SMy 4 SMy walis :C
Loyd dw g 53 Sl Jgh b 403 VO 50+ 5 YO slagdaw jaiss) oy Sl oS 5

aliio 295 b ol CS5 g (Mo dw pdaw) il ing b
ablyy sl loj «blyy g9y oy il aBlis (oo
Thw P gy clle g SB lep Sl cops il
990 b V¥ loj (slroil oS Jb 10 0 ol 3o A ol
iy D90 Lglmc\gjgn ul)@:u 2 d)b@m )»JL M‘y olo )LQ>
o cuil ol oy e b ek gbs I ookl b by
UI)JI dl)l.} SMP\*’ 9 SMPY cSMr cp cSMP\ﬂ cSM\ﬂ dlﬁ)lou
S il S gl g Sp) 4 g LGS
s bl ) ool &8 il Jobsl g o gaee il
Ao bS5 g able ot clldisd 5 o
..\:]9:@ «..\' 9 Sk cbls » L@(‘ ):l o R L L(bdbs)Ql
g bl §) ol colps s gge g S ale (oS,
Al yiolw B b g Giolod Jb > ol d Sl bivg b 9 (9,
blpd g SB el Ko b e iz pbel

25 Mgy I g S bl Gun b Lo

ool Jlize 519 ko5 ol g il g 5 gy shog) (sLle
9 Psina s ol ne 1o W g )3 i Moy oy
bl Bles auRen orizen (Y Joi) 290 3 dnerd
€ s My cops p Sl fiind 9 (e by
15 Ul 03,55 » SMPy SMPy P SMy SMy (sl fas
o po C—"):?U 2 LQQT S g ks il sy lis o Sl
Sy copo p Sloj ol H SSE L (A Jgi) el Sl
9 el V¥ loj clajl (s g olo Jlogr (loj 03l o570 s
oy Sy » iy blis glajles | edliil I am olo 5
Clale p bojlog poaw (guiz oo 9 SSF W3S )18 pg3 9 gl
o SMPy SMPy P Sy (dlafes <8 b (s gy

satls adlge cpl sy 1) yioe H g 2 5 095 )
S0 Ui gy CllE y Sloj slaojl SSE A o)

Cad 4&; )‘)9 09;).{)’ & » dln) D)’lg A B ) g clale
9 (Lo p VO 50+ XD (slogaw) gy shgd LiE il oyl »


http://dx.doi.org/10.52547/jwmr.13.25.21
http://jwmr.sanru.ac.ir/article-1-1142-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-04 ]

[ DOI: 10.52547/jwmr.13.25.21 |

YA

> W

© © N o O

11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23
24,
25.
26.

21.
28.
29.

hslS Wllas 5 ol K5 aabols (M I el
e Gy, 5 SBcd)um ) S Gla 93938l (S g Al Sl )

&l
Doan, T.T., T. Henry-des-Tureaux, C. Rumpel, J.L. Janeau and P. Jouquet. 2015. Impact of compost, vermicompost and
biochar on soil fertility, maize yield and soil erosion in Northern Vietnam: A three year mesocosm experiment. Science of
the Total Environment, 514: 147-154.
Fermandez, C. and J.A.Vega. 2014. Efficacy of bark strands and straw mulching after wildfire in NW Spain: effects on
erosion control and vegetation recovery. Ecological Engineering, (63): 50-57.
Gholami, L., Z. Haghjoo, A. Kavian and S.R. Mosavi. 2019a. Effect of Polyvinyle Acetate polymer on soil surface
resistance variations. Watershed Management Research, (121): 84-93 (In Persian).
Gholami, L., N. Karimi and A. Kavian. 2019b. Soil and water conservation using biochar and various soil moisture in
laboratory conditions, Catena. 182: 104-151.
Gholami, L., A. Khaledi Darvishan and A. Kavian. 2016. Wood chips as soil conservation in field conditions. Arabian
Journal of Geosciences, 9(19): 729.
Gholami, L., S.H.R. Sadeghi and M. Homaee. 2013. Straw mulching effect on splash erosion, runoff and sediment yield
from eroded plots. Soil Science Society of American Journal, (77): 268-278.
Gholami, L., S.H.R. Sadeghi and M. Homaee. 2014. The effect of rice straw on running time and rainfall runoff coefficient.
Iranian Water Research Joumal, 8(15): 33-40 (In Persian).
Hadjiev, A. and P. Hadjiev. 2003. on some methods for surface erosion control on tailings ponds and waste fly-ash piles. 50
years Uni. of Mining and Geology ““St. Ivan Rilski”’, Annual, 46(22): Mining and Mineral Processing, Sofia.185-187.
Haghjoo, Z., L. Gholami, A. Kavian and S.R. Mousavi. 2016. The effect of polyvinyl acetate on soil splash. 12" Iranian
Conference on Watershed Management Science and Engineering, Watershed Management and Environmental Crisis,
Malayer, Iran (In Persian).

. Kalehui, M., A. Kavian, L. Gholami and Z. Jafrian. 2018. Protective impact of colza straw (Brassica napus L.) on runoff

and soil loss control using rainfall simulation. Watershed Management Research 31(1): 73-82 (In Persian).

Kavian, A., L. Gholami, M. Mohammadi, V. Spalevic and M. Falah Soraki. 2018. Impact of wheat residue on soil erosion
processes. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 46(2): 553-562.

Khaledi Darvishan, A., S.H.R. Sadeghi, M. Homaee and M. Arabkhedri. 2014. Measuring sheet erosion using synthetic
colorcontra aggregates. Hydrology Processes, (28): 4463-4471.

Kukal, S.S. and M. Sarkar. 2010. Splash erosion and infiltration in relation to mulching and polyviny alcohol application in
semiarid tropics. Archives of Agronomy and Soil Science, 56(6): 697-705.

Montenegro, AA.A., JR.C.B. Abrantes, J.L.M.P. Lima, V.P. Singh and T.E.M. Santos. 2014. The importance of mulching
on soil and water dynamics: Laboratory experiments under simulated rainfall. AHR Europe Congress. 978-989.
Mousavifar, S., S.H.R. Sadeghi and N. Bahramifar. 2017. The effect of vermicompost and silica nanoparticles on soil
permeability. Journal of Water and Soil Conservation, (7): 59-49 (In Persian).

Movahedan, M., N. Abbasi and M. Keramati. 2013. The effect of polyvinyl acetate polymer on stability. Dry aggregates.
Journal of Soil Research (Soil and Water Sciences), (1): 71-83 (In Persian).

Rahma, A.E., W. Wang, Z. Tang, T. Lei, D.N. Warrington and J. Zhao. 2017. Straw mulch can induce greater soil losses
from loess slopes than nomulch under extreme rainfall conditions. Agricultural and Forest Meteorology, (232): 141-151.
Ramos, M.C., J.N. Quinton and S.F. Tyrrel. 2006. Effects of cattle manure on erosion rates and runoff waterpollution by
faecal coliforms. Journal of Environmental Management, (78): 97-101.

Rasoulzadeh, A. and A. Yaghoubi. 2010. Effect of cattle manure on soil physical properties on a sandy clay loam soil in
north-west Iran. Journal of Food, Agriculture and Environment, 8 (2): 976-979.

Ritchey, K.D., L.D. Norton, A. Hass, J.M. Gonzalez and D.J. Snuffer. 2012. Effect of selected soil conditioners on soil
properties, erosion, run off and rye growth in nonfertile acid soil. Journal of Soil and Water Conservation, 67(4): 264-274.
Ruy, S., A. Findeling and J. Chadoeuf. 2006. Effect of mulching techniques on plot scale runoff: FDTF modelling and
sensitivity analysis. Joumal of Hydroloay, (326): 277-294.

Sadeghi, S.H.R., H. Kheirfam, M. Homaee, B. Zarei Darki and M. Vafakhah. 2017. Improving runoff
behavior resulting from direct inoculation of soil micro-organisms. Soil and Tillage Research, (171): 35-41.
Sadeghi, S.H.R., L. Gholami, M. Homaee and A. Khaledi Darvishan. 2015. Reducing sediment concentration and soil loss
using organic and inorganic amendments at plot scale. Solid Earth, (6): 445-455.

Sadeghi, S.H.R., Z. Hazbavi, H. Younesi and M. Behzadfar. 2013. Soil loss and sediment concentration changes due to
application: (4) Polyacrylamide. Journal of Water and Soil Conservation, 2(2): 53-67 (In Persian).

Sadeghi, S.H.R., Z. Karimi and Z. Hashemi Aryan. 2017. Combined application of polyacrylamide and vermicompost to
runoff inhibition and soil erosion. Journal of Watershed Engineering and Management, 9(1): 1-10.

Singh, K.P., A. Suman, P.N. Singh and M. Lal. 2007. Yield and soil nutrient balance of a sugarcane plant—
ratoon system with conventional and organic nutrient management in sub-tropical India. Nutrient Cycling
in Agroecosystems, 79(3): 209-219.

Tadinfar, Gh., V. Tadinfar and R. Kazemi. 2014. Permeability modification of salted soils using polyvinyl acetate polymer.
1% National Conference of Soil Mechanics and Engineering, 4648 p.

Tejada, M., A.M. Garcia-Martinez and J. Parrado. 2009. Effects of a vermicompost composted with beet vinasse on soil
properties, soil losses and soil restoration. Catena, (77): 238-247.

Vaezi, R.R. and M.P. Heydari. 2019. Investigation of the effect of wheat straw on soil loss due to furrow erosion in crop
rows at different stages of rainfed wheat growth. Joumal of Soil Science, (33): 43-58 (In Persian).


http://dx.doi.org/10.52547/jwmr.13.25.21
http://jwmr.sanru.ac.ir/article-1-1142-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-04 ]

[ DOI: 10.52547/jwmr.13.25.21 |

Journal of Watershed Management Research, Vol. 13, No.25, Spring and Summer 2022 ..........c.oeviiiiiiiiniiniiiiniiiiiiinenenns 29

Effects Study of Individually and Combinied of Soil Conditioners on Response of
Soil Loss and Surface Runoff

Armin Balvaieh?, Leila Gholami?, Fatemeh Shokrian® and Ataollah Kavian*

I- Former Master Student, Department of Watershed Management, Faculty of Natural Resources, Sari Agricultural Sciences and

Natural Resources University, Sari, Iran

2- Associate Professor, Department of Watershed Management, Faculty of Natural Resources, Sari Agricultural Sciences and

Natural Resources University, Sari, Iran, (Corresponding author: l.gholami@sanru.ac.ir)

3- Assistant Professor, Department of Watershed Management, Faculty of Natural Resources, Sari Agricultural Sciences and

Natural Resources University, Sari, Iran
4- Professor, Department of Watershed Management, Faculty of Natural Resources, Sari Agricultural Sciences and Natural
Resources University, Sari, Iran
Received: 9 March, 2021 Accepted: 14 Julay, 2021

Extended Abstract

Introduction and Obijective: Nowadays, ths soil erosion is a serious threat for most societies and it
causes the loss of water and soil. One of the most important factors of runoff control and soil erosion is the
application of soil conditioners. Therefore, the current research was conducted in order to performance
evaluation of individually and combined effect of the bean straw mulch in three levels of 25, 50 and 75
percent and Polyvinyl Acetate in level of 3 percent on changes of runoff and soil erosion.

Material and Methods: the used soil at present study collected from rangelands at depth of 20 cm and
after transportation to laboratory for relative stability of aggregates passed from sieve of 4 mm. For
performance of the present study of the treatments of bean straw mulch as an organic soil conditioner and
polyvinyl acetate as an inorganic conditioner used in individually and combined form. The conservation
treatments applied at laboratory conditions using rainfall simulator for time priodes of 24 h, 2 and 4 months.
Results: The results showed that the bean straw mulch and polyvinyl acetate at individually and combined
various levels and applied time intervals could increase the time to runoff and end runoff and also decrease
the runoff coefficient, soil erosion and sediemt concentration. The most affect on time to runoff related to
combined treatment of bean straw mulch with level of 75 percent + polyvinyl acetate (MSP5) at time
interval of 2 month (with rate of 74.68 percent). Also, the maximum changes of reduction of soil erosion
related the application of bean straw mulch with level of 75 percent (MSs) at time level of 2 month with rate
of 67.54 percent. The results showed that the bean straw mulch and polyvinyl acetate had significant effect
on studied variables at level of 99 percent.

Conclusion: In general, it can be stated that the usage of bean straw mulch and polyvinyl acetate with form
of individually and combined with other conditioners in order to investigation their effects on soil and water
conservation can be a useful method. Finally, the usage of bean straw mulch and polyvinyl acetate in
eroding or eroded lands and performance of new researches with other soil conditioners and in different
conditions recommended with aim of soil and water conservation. Also Due to the different performance of
individually and combined application of bean straw mulch and polyvinyl acetate, the correct usage of
conditioners is necessity at the resources management of water and soil.

Keywords: Mineral conditioner, Runoff coefficient, Soil amendments, Soil conservation, Soil
loss


http://dx.doi.org/10.52547/jwmr.13.25.21
http://jwmr.sanru.ac.ir/article-1-1142-fa.html
http://www.tcpdf.org

