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Fig 1. Area location of collected soil in Iran
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Table 1. Used loess soil characteristics for present study
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Table 2. The treatments used in this research
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Table 3.The results of One-way analysis of variance test for sediment concentration
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Fig 2. Results of the average comparison of effect of experimental treatments on sediment concentration
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Table 4.The results of One-way analysis of variance test for runoff coefficient
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Fig 3. Results of the average comparison of effect of experimental treatments on Runoff coefficient
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Table 5.The results of One-way analysis of variance test for permeability
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Fig 4. Results of the average comparison of effect of experimental treatments on penetration
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Fig 5. Results of the average comparison of effect of experimental treatments on soil loss
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Table 7.The results of One-way analysis of variance test for Mean weight diameter

e Slay e ¢ goes @blarys Sl ( Sle ol
(SOV) (SS) (df) (MS) (F) Sl e o
Lasles o 1.435 5 0.287 31.89 .000
(Treatment)
(slags 05)2) Lt 0.116 12 0.009
(Error)
K
(Total) 1.551 17
1/4
SSERT- S b b
) c T -
3 Lr T [ 1] c
2
L OBt B d
g §0/6 -
S o4 |
2
S5 o2t
5
< 0
PV+Bio PV AM+Bio Bio AM non

Exprimental teatments L3l slsles

L0530 gl )3 SIS S J5s 5Kile bl bl 1 0ile alie mls -V K3
Fig 7. Results of the average comparison of effect of experimental treatments on Mean weight diameter

VF oY sl —5F o lod —p2asw Jlw

Ol ool pwaigs 9 pgle



Biomass Carbon .l s op S
(mg/kg)
1o

b

AM+Bio

d d &
PV AM non
Exprimental teatments_z, L5 sls Lo

1053 0 g 53 S 5, 8Kn magm 2S5 2 eldl Ll ST pSile amlie s A S
Fig 8. Results of the average comparison of effect of experimental treatments on soil microbial biomass carbon

PV+Bio Bio

SIS e S Sl b S Sl 4 @ A o
Table 8.The results of One-way analysis of variance test for soil microbial biomass carbon

Ol oS CLLA Slay ye [ ool3l a3 Sl e ke ool

(SOV) (SS) (df) (MS) (F) Sol3 s C““‘

.. 16666.66
bosless o 5 33333 79.782 0.00
Treatment
(Lsless 0555) 501.333 12 41.78
Error
S 17168.00 17
Total
KN o) Olsen 5 Wl 5 IS o 3 ke pl 5l S s

5 ks Sl sl bl r (Kiear w2
El Rl Gk sl edls 2154 Jsdx s dlol Sl
B30 5 M oS o oime 5 Sute Stan Oljs 0 e
SR e e Ses Oljee cp i S edalie Sl e
el 5o LS oy i g 05555 5 I p S s St s,
D3 (Sos gy s B ol (o s B i
(4/00) IS 03555 bl Jlex LS 55 J= g5 ol 5 il
(+/8) SIS Gl 5 (/EY) o5 S uasw «(1/0) I o S
s L;)\;&ujdi;ﬁ;;.w

5 S sla Sesl sl el a5 sl oL o WS sk«
chle jals Col cudls oS5 5 a8l s o J1e
5 ho3 0UY U Clly,y o Jals hoy3 A8/ L gy
Ol Gpdd s Ol Ll bl (Ao n AL S il b 2als
G T oS ldde (il 5l 5 o, VA B pH 2153l o s 07
S D5 0 gHE paie aw Cd ) da Ol 550 e Ao 33 YA
ils Gl dals 4 ol T bl 53 055 4 penly
oslizal [l e addlae ol Sl edal oty S all
el 035 ey J 5 Dbl fus b Oleses

(s Js sl eslanal &8 il LBl Ol g e gz 3

VF oY sl —5F o lod —p2asw Jlw

Y

Rl S eld s See il (S Dlie 03 ek ol LS S
el s s aals ol L o 5 el L ST L Sl 3 55 oS
Coge iy e JB5 e (A SE) 55 Gl e sles
oIl Lol lajles pla s Olojan 5,8 D @ a5 LS
eon @l A Sl 03 (25 Ser g (S Ol At
2 s Il 5 sleslanal a8 sl LS asllas 35 g0 (sla e
Sl cpl s o3 I8 50 55 (g Se3lul 550 s G ga
e JB5 dile SLS 5 sl eslinal a g Ll ea 5 2alS s
A S gy Sleo g 2V Josle Olse 025 s o 4
o3l Ol e, Ol 5y o dled lssl Gl 5 anils i
ldllas plo 3 55d o (29 Ser (s (25 Wb 2l el
ol e SN OWE 5 sl B g o plonil L3S
et JE3 L Sb Sl &8 s S 1S i 55 LS 5
A3 i | Ol 5 ol s ploand 5 (S5 ol il oo
38 o il amsls bl 5 S s Seo cdld o opl ol
S e b WS S il G555 W e
ol on gy J5 005330 51 e WOT eslizad 5 olie ol
s sas D5 a0 e Ll 5 oo sy J5 oS 5 [14] il

L0 set]ops Sl (K5 S s oot S35

Ol ool pwaigs 9 pgle



Aol og,.,,,“.\.:dﬁfgl.\stdu,ubgOﬁ;;,,@@u-« Jgd>
Table 9.Results of Correlation between parameters measured in sediment

e 32 LIS gslub Kl P)as (N2 Jos S s, e
9SS Aggregate Stability ©) Soil loss
-0.42™ -0.4%%* -0.04ns -0.03m -0.55™ -0.5™ 1 Sl by s
0.8 0.7 0.53 0.15m 1 O3 5
0.15 0.2m 0.58 1 b
0.64" 0.71" 1 .
el
0.81" 1 SIS gl
1 SIS e 3

rainfall simulation experiment. Journal of Soils and Sediments,
16(12): 2709-2719.

2. Allen, D. E. Singh, B. P. and Dalal, R. C. 2011. Soil health
indicators under climate change: a review of current knowledge.
Soil health and climate change. 25-45.

3. Ashgevar Heydari M., Sadeghi, S. H.R and Jafarpoor, A. 2023.
Hydrological properties of rill erosion on a soil from a drought-
prone area during successive rainfalls as a result of microorganism
inoculation. Sustainability, 15(19), 14379.

4. Awale, R. Emeson, M. A. and Machado, S. 2017. Soil
organic carbon pools as early indicators for soil organic matter
stock changes under different tillage practices in Inland Pacific
Northwest. Frontiers in ecology and evolution. 5, 96.

5. Balvaieh, A. Gholami, L. Shokrian, F. and Kavian, A. 2022.
Effects Study of Individually and Combinied of Soil Conditioners
on Response of Soil Loss and Surface Runoff. Journal of Watershed
Management Research, 13(25): 21-29. (In Persian)

6. Blanco, H. and Lal, R. 2008. Principles of soil conservation
and management (Vol. 167169 ). New York. Springer.

7. Bouyoucos, G. J. 1962. Hydrometer method improved for
making particle size analyses of soils 1. Agronomy journal, 54(5),
464-465.

8. Bremner, J. M., & Mulvaney, C. S. (1983). Nitrogen—total.
Methods of soil analysis: part 2 chemical and microbiological
properties, 9, 595-624.

9.Brookes, P. C., Landman, A., Pruden, G., and Jenkinson, D.
S. 1985. Chloroform fumigation and the release of soil nitrogen:

a rapid direct extraction method to measure microbial biomass

VF oY sl —5F o lod —p2asw Jlw

Yy

S5 5 1 Sy Gl el ST 5 e s
Sleosar 5 Of 5 S Cbli 5 ol JI )y Gaa L
AL e 5 DI ke (Ll Llg e (S K s plend
PP ISR 2 Cj.\a..q 5,55 sl sl 5l eslial culg s
Syh pslgln an,e 3 ganl Sl sl ol s b

S5 Rl

Szl el )3 (er o 4 s a5 R
o Sl S bl i3l s (gilwans

Qb s o5 @8l Sl

sobe sl &8 T S Lo el e ol OB 5
Al s ol @uquuuwu\,u;)& R

RodIS 4 ow ywwd

5 L a5l 3o b 5l iasy cnl 53 el eslind (slaesls
b 8 el 1 lasl s J s

O s o5 o5 5l

SI5le 3 sla o s3baans LT el 3315 k]
s adsl s 5,15 (gl

Olns s e sl s Shlas aleals BB e
el das s el

Slwaned DLl bl o SaS 5 pleal,: o3l e
dlie sosl s

5 on s lll pBa s e pslie i Sl Olidesme Jo
dlie sl

oolaiul 350 b
1. Abrol, V. Ben-Hur, M. Verheijen, F. G. Keizer, J. J. Martins,
M. A. Tenaw, H. and Graber, E. R. 2016. Biochar effects on soil

water infiltration and erosion under seal formation conditions:

Ol S 13l (owsiaes 9 @ole



Using polyacrylamide to mitigate post-fire soil erosion. Geoderma.
239:107-114.

22. Jafari Hanar, A. Kiyani, F. and Khormali, F. 2015. The effect
of different climates on the change of loamy soil erodibility indices
in Golestan province. Journal of Water and Soil Conservation
Research. 22(1): 49-70 (In Persian)

23. Jafarpoor, A. Sadeghi, S. H.R ZareiDarki, B. and Homaee,
M. 2022. Changes in morphologic, hydraulic, and hydrodynamic
properties of rill erosion due to surface inoculation of endemic soil
cyanobacteria. Catena, 208, 105782.

24, Jing, F. Chen, X. Wen, X. Liu, W. Hu, S. Yang, Z. and Xu, Y.
2020. Biochar effects on soil chemical properties and mobilization
of cadmium (Cd) and lead (Pb) in paddy soil. Soil Use and
Management. 36(2): 320-327.

25 Kalehoei, M. Kavian, A. Gholami, L. and Jafarian Z. 2019
Affectability of time to runoff and runoff coefficient in small
laboratory plots to application of organic mulch. Jwmseir. 13 (47):
9-17(In Persian)

26.Karimi, Z. Sadeghi, S.H.R. and Bahrami, H. A. 2014. Changes
in the production of runoff during rain due to the application of
powder and solution of different levels of polyacrylamide. Iran
water and soil research. 46(3): 453-443. (In Persian)

27. 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.

28. Kebede, B. Tsunckawa, A. Haregeweyn, N. Tsubo, M.
Mulualem, T. Mamedov, A. 1. and Masunaga, T. 2022. Effect of
Polyacrylamide integrated with other soil amendments on runoff
and soil loss: Case study from northwest Ethiopia. International
Soil and Water Conservation Research. 10(3): 487-496.

29. Kember, W.D. and Rosenau, R.C. 1986. Aggregate stability
and size distribution. pp. 425-442. In A. Klute (ed). Methods of soil
analysis. ASA and SSSA,

30.Madison. W127. Kukal, S. and Sarkar, M. 2011. Laboratory
simulation studies on splash erosion and crusting in relation to
surface roughness and raindrop size. Journal of the Indian Society
of Soil Science. 59: 87-93.

31. Laughlin, Mc. and Richard, A. 2006. Evaluation of erosion
control products with and without added polyacrylamide. Journal of
the American Water Resources Association. 10 p.

32. Lee, S. S. Gantzer, C. J. Thompson, A. L. and Anderson, S. H.
2011. Polyacrylamide efficacy for reducing soil erosion and runoff

as influenced by slope. Journal of soil and water conservation.

VF oY sl —5F o lod —p2asw Jlw

Yy

nitrogen in soil. Soil biology and biochemistry, 17(6), 837-842.

10. Chen, J. Liu, X. Zheng, J. Zhang, B. Lu, H. Chi, Z. and Yu,
X.2013. Biochar soil amendment increased bacterial but decreased
fungal gene abundance with shifts in community structure in
a slightly acid rice paddy from Southwest China. Applied Soil
Ecology. 71: 33-44.

11. Darboux, F. Davy, Ph. GascuelOdoux,C. and Hung, C. 2001.
Evolution of soil surface roughness and flowpath connectivity in
overland flow experiments. Catena. 46: 125-139.

12. Defersha, M.B. and Melesse, A.M. 2012. Effect of rainfall
intensity, slope and antecedent moisture content on sediment
concentration and sediment enrichment ratio. Catena. 90: 47-52.

13. Doan, T. T. Henry-des-Tureaux, T. Rumpel, C. Janeau, J.
L. and Jouquet, P. 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.

14. Farhoudi, M.H. Bazarafshan, O. Aghabeigi Amin, S. Holisaz,
A. and Esmaeilpour, Y. 2018. The effect of organic amendments
(biochar and sheep manure) in reducing runoff and soil erosion.
Watershed Management Research, 31(4): 20-30. (In Persian)

15. Ferreras, L. Gomez, E. Toresani, S. Firpo, I. and Rotondo,
R. 2006. Effect of organic amendments on some physical, chemical
and biological properties in a horticultural soil. Bioresource
technology. 97(4): 635-640.

16. G El-Alsayed, S. and M Ismail, S. 2017. Impact of soil
amendments and irrigation water on growth and flowering of
Rosa plant grown in sandy soil Rosa hybrida. Alexandria Science
Exchange Journal. 38(July-September): 626-641.

17. Gholami, L. Sadeghi, S.H.R. and Homaee, M. 2014. The
effect of rice straw on running time and rainfall runoff coefficient.
Iranian Water Research Journal. 8(15): 33-40 (In Persian).

18. Gholami, L. Khaledi Darvishan, A. and Kavian, A. 2016.
Wood chips as soil conservation in field conditions. Arabian Journal
of Geosciences. 9(19):1-11.

19. Gholami, L. Z. Haghjoo, A. Kavian and S.R. Mosavi. 2019.
Effect of Polyvinyle Acetate polymer on soil surface resistance
variations. Watershed Management Research. (121): 84-93 (In
Persian).

20. Hazbavi, Z. Sadeghi, S.H.R. and Younesi, H. 2012. Analysis
and assessing effectability of runoff components from different
levels of polyacrylamide. Water and Soil Resources Conservation
Journal, ISSN 2251-7480. 2(2): 1-13. (In Persian)

21. Inbar, A. Ben-Hur, M. Sternberg, M. and Lado, M. 2015.

Ol S 13l (owsiaes 9 @ole



2014. Impact of biochar on mineralisation of C and N from soil and
willow litter and its relationship with microbial community biomass
and structure. Biology and Fertility of Soils. 50(4): 695-702.

44. Ramos, M. C. Quinton, J. N. and Tyrrel, S. F. 2006. Effects of
cattle manure on erosion rates and runoff water pollution by faecal
coliforms. Journal of Environmental Management. 78(1): 97-101.

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

46. Refahi, H. 2014. Water erosion and its control hydrology (7th
Ed.). The Tehran University Press, Tehran, 674p. (In Persian)

47. Sadeghi, S.H.R. and Saeidi, P. 2010. Reliability of sediment
rating curves for a deciduous forest watershed in Iran, Hydrological
Sciences Journal. 55(5): 821-831.

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

49. Sadeghi, S.H.R. Karimi, Z. and Hashemi Arian, Z. 2014.
The combined use of polyacrylamide and vermicompost to control
runoff and soil erosion. Journal of watershed engineering and
management. 9(1): 1-10. (In Persian)

50. Sadeghi, S. H. R. Gholami, L. Homaee, M. and Khaledi
Darvishan, A. 2015. Reducing sediment concentration and soil loss
using organic and inorganic amendments at plot scale. Solid Earth.
6(2): 445-455.

51. Sadeghi, S. H. Kheirfam, H. Homaee, M. Darki, B. Z. and
Vafakhah, M. 2017. Improving runoff behavior resulting from direct
inoculation of soil micro-organisms. Soil and Tillage Research.
171: 35-41.

52. Sadeghi, S.H.R. Hazbavi, Z. Gholami, L. and Khaledi
Darvishan, A. 2017. Soil and water conservation using amendments
(1th Ed.). Tarbiat Modares University Press. 467p. (in Persian)

53. Saffari, N. Hajabbasi, M. A. Shirani, H. Mosaddeghi, M. R.
and Mamedov, A. 1. 2020. Biochar type and pyrolysis temperature
effects on soil quality indicators and structural stability. Journal of
environmental management. 261, 110190.

54. Scotti, R. Bonanomi, G. Scelza, R. Zoina, A. and Rao, M. A.
2015. Organic amendments as sustainable tool to recovery fertility
in intensive agricultural systems. Journal of soil science and plant
nutrition. 15(2): 333-352.

55.Shainberg, I. Warrington, D. N. and Rengasamy, P. 1990.

Water quality and PAM interactions in reducing surface sealing.

VF oY sl —5F o lod —p2asw Jlw

Y¢

66(3): 172-177.

33. Lee, S. S. Shah, H. S. Awad, Y. M. Kumar, S. and Ok, Y.
S. 2015. Synergy effects of biochar and polyacrylamide on plants
growth and soil erosion control. Environmental Earth Sciences.
74(3): 2463-2473.

34. Li, Y. Feng, G. Tewolde, H. Yang, M. and Zhang, F. 2020.
Soil, biochar, and nitrogen loss to runoff from loess soil amended
with biochar under simulated rainfall. Journal of Hydrology. 591:
125318.

35. Lu, S. Wang, Z. Hu, Y., Liu, B. and Liu, J. E. 2018.
Effectiveness and durability of polyacrylamide (PAM) and
polysaccharide (Jag C 162) in reducing soil erosion under simulated
rainfalls. Water. 10(3): 257.

36. Mahmoudian Choplou, A. Niknahad Gharmakher, H, and
Yousefi, H. 2019. Production of biochar from pruned peach tree
branches and leaves and its quality characteristics at different
temperatures. Journal of Water and Soil Conservation Research,
27(3): 105-124. doi: 10.22069/jwsc.2020.17476.3294. (In Persian)
37. Menesi, A. M., & Hussien, M. S. 2023. Biochar Ash and Manure
Mixture Impacts on some Soil Physical Properties and Landscape
Quality. Journal of Soil Sciences and Agricultural Engineering,
14(9), 247-254.

38 . Movahedan, M. Abbasi, N. and Keramati, M. 2011.
Laboratory investigation of the effect of polyvinyl acetate polymer
on soil wind erosion control. Journal of Water and Soil. 25(3):606-
616. (In Persian)

39. Nielsen, S. Minchin, T. Kimber, S. van Zwieten, L. Gilbert,
J. Munroe, P. and Thomas, T. 2014. Comparative analysis of the
microbial communities in agricultural soil amended with enhanced
biochars or traditional fertilisers. Agriculture, ecosystems &
environment. 191: 73-82.

40. Norton, D. Shainberg, 1. Cihacek, L. and Edwards, J. H.
2018. Erosion and soil chemical properties. Soil quality and soil
erosion. 39-56.

41. Olsen, Y., Reinertsen, H., Sommer, U., and Vadstein, O.
2014. Responses of biological and chemical components in
North East Atlantic coastal water to experimental nitrogen and
phosphorus addition—A full scale ecosystem study and its relevance
for management. Science of the total environment, 473, 262-274.

42. Prats, S. A. Martins, M. A. Malvar, M. C. Ben-Hur, M. and
Keizer, J.J. 2014. Polyacrylamide application versus forest residue
mulching for reducing post-fire runoft and soil erosion. Science of
the Total Environment. 468-469(15):464-474.

43. Prayogo, C. Jones, J. E. Baeyens, J. and Bending, G. D.

Ol S 13l (owsiaes 9 @ole



63. Verachtert, E. Van Den Eeckhaut, M. Poesen, J. and Deckers,
J. 2010. Factors controlling the spatial distribution of soil piping
erosion on loess-derived soils:A case study from central Belgium.
Geomorphology.118 (3):339-348.

64. Walkley, A., & Black, I. A. (1934). An examination of
the Degtjareff method for determining soil organic matter, and a
proposed modification of the chromic acid titration method. Soil
science, 37(1), 29-38.

65. Wu, L. Liu, X. Yu, Y. and Ma, X. 2022. Biochar, grass,
and cross-ridge reshaped the surface runoff nitrogen under
consecutive rainstorms in loessial sloping lands. Agricultural Water
Management. 261, 107354.

66. Xu, H. J. Wang, X. H. Li, H. Yao, H. Y. Su, J. Q. and Zhu, Y. G.
2014. Biochar impacts soil microbial community composition and
nitrogen cycling in an acidic soil planted with rape. Environmental
science & technology. 48(16): 9391-9399.

67. Yadav, V. Karak, T. Singh, S. Singh, A. K. and Khare, P. 2019.
Benefits of biochar over other organic amendments: responses for
plant productivity (Pelargonium graveolens L.) and nitrogen and
phosphorus losses. Industrial Crops and Products. 131: 96-105.

68. Zhang, F. Huang, C. Yang, M. Zhang, J. and Shi, W. 2019.
Rainfall simulation experiments indicate that biochar addition
enhances erosion of loess-derived soils. Land Degradation &

Development. 30(18): 2272-2286.

VF oY sl —5F o lod —p2asw Jlw

Yo

Soil Science. 149: 301-307.

56. Shi, Z.H. Yue, B.J. Wang, L. Fang, N.F. Wang, D. and Wu,
F.Z. 2013. Effects of mulch cover rate on interrill erosion processes
and the size selectivity of eroded sediment on steep slopes. Soil
Science Society of America Journal. 77: 257-267.

57. Sojka, R. E. Bjorneberg, D. L. Entry, J. A. Lentz, R. D. and
Orts, W. J. 2007. Polyacrylamide in agriculture and environmental
land management. Advances in agronomy. 92: 75-162.

58. Stefan, C. P., Zhang, N., Sokabe, T., Rivetta, A., Slayman,
C. L., Montell, C., & Cunningham, K. W. 2013. Activation of an
essential calcium signaling pathway in Saccharomyces cerevisiae
by Kchl and Kch2, putative low-affinity potassium transporters.
Eukaryotic Cell, 12(2), 204-214.

59. Thiele-Bruhn, S. Bloem, J. de Vries, F. T. Kalbitz, K. and
Wagg, C. 2012. Linking soil biodiversity and agricultural soil
management. Current Opinion in Environmental Sustainability.
4(5): 523-528.

60. Thomas, G. W. (1996). Soil pH and soil acidity. Methods of
soil analysis: part 3 chemical methods, 5, 475-490.

61. Trupiano, D. Cocozza, C. Baronti, S. Amendola, C. Vaccari,
F. P. Lustrato, G. and Scippa, G. S. 2017. The effects of biochar
and its combination with compost on lettuce (Lactuca sativa L.)
growth, soil properties, and soil microbial activity and abundance.
International Journal of Agronomy. 2017(1): 3158207.

62. Vaezi, A, and Heydari, M. 2019. Investigating the Effect of
Wheat Straw on Soil Loss by Rill Erosion in Furrows in Different
Growth Stages of Rainfed Wheat. Soil and water sciences.

33(2):127-139. (in persian)

Ol S 13l (owsiaes 9 @ole



wole 4 pls

Ol S 13l (omwsian 9 @ole
Iran-Watershed Management
Science & Engineering

Vol. 18, No. 66, Full 2024 VF oY 5l —5F o,lowi — p2aze Jlw

Investigating the Effect of Combined and Separate Application of Organic and
Inorganic Soil Amendments on Reducing Soil Erosion and Runoff in Loess Deposits

Aylin Pourazad', Ali Najafinejad®*, Maryam Azarakhshi’and Ali Mohammadian Behbahani*
Received: 4-12-2023  Accepted: 13-02-2024

Extended Abstract
Introduction
Soil erosion is one of the most important threats to soil quantity and quality that unwanted consequences can be considered
as one of the biggest problems of different ecosystems today. Due to population growth and the need for food security, soil
erosion is considered a global problem and this problem is more acute in developing countries. Therefore, applying appropriate
management methods to control soil erosion is of great importance in managing and preserving natural resources. Since the
biological and managerial containment of soil erosion and the use of native or non-native vegetation in critical conditions and
especially in areas prone to erosion are very difficult or impossible to control, it is necessary to use methods among the various
management measures available. to be able to protect the soil in its place and in the first steps of the effect of erosive factors on
the soil matrix. One of the most important factors controlling runoff and soil erosion is the use of soil amendments. It should also
be noted that these amendments do not have a destructive effect on the soil. Therefore, the present research was conducted with
the aim of evaluating the separate and combined performance of organic (biochar) and inorganic amendments (polyacrylamide

and polyvinyl acetate) on the changes in runoff and erosion on loess soils in the rain and erosion simulation laboratory.

Materials and methods

The soil used in this research was collected from the surface layer (zero to 10 cm) of the loess soil of the pasture lands of
Ghozghan Valley, Daregaz city which is sensitive to erosion. After being transferred to the laboratory, to maintain the relative
stability of the soil grains, they were passed through a 4 mm sieve. Plots with width, length and height of one, two and 0.25
meters were used for this research. The desired slope of 9% was used, which is roughly proportional to the general conditions of
the region. Then, to create an impermeable layer, the plots were filled with mineral pumice to a depth of 15 cm. In order to carry
out the present research, biochar treatment was used as an organic soil amendments, and polyacrylamide and polyvinyl acetate
were used as inorganic soil amendments. Protective treatments were applied in laboratory conditions using a rain simulator with
a rainfall intensity of 84 mm/h and with a duration of half an hour and plots of 1*2 m with a slope of 9%. In the review of sources

from the researches, anionic polyacrylamide is used in the amount of six grams per square meter and in powder form due to its
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effect in reducing runoff and sediment, as well as polyvinyl acetate in the amount of six grams per square meter. Biochar obtained

from forest trees was used in the amount of 700 grams per square meter.

Results and Discussion

The use of protective treatments prevents runoff from flowing on the loess soil surface, as a result, it increases the start time of
runoff and decreases the volume of runoff, and ultimately leads to a decrease in the runoff coefficient. The results of the studied
treatments showed that the use of organic and inorganic compounds had an effect on the measured biological properties and
these effects were both decreasing and increasing. The use of compounds such as biochar has a positive effect on the biological
properties of soil due to its high organic matter content and increases the activity of microorganisms and consequently increases
parameters such as microbial biomass carbon. The composition of biochar can lead to the improvement of the physicochemical
and microbiological properties of the soil. The results showed that the use of organic and inorganic soil amendments separately
and in combination was able to reduce the sediment concentration up to 94.69%, reduce the runoff coefficient up to 59.2% and
reduce soil erosion up to 89.6%, increasing the Water permeability increases to 5.3%, pH increases to 7.9%, and organic carbon
increases to 2.9%. The rate of loss of three food elements nitrogen, phosphorus and potassium increased, especially in organic
treatments compared to the control. Based on the results obtained from this research, the best treatment is the combination use

of polyvinyl acetate and biochar.

Conclusion

The results of examining the treatments studied in this research showed that, in general, using organic and inorganic
amendments separately and in combination, reduced the amount of erosion. In general, regarding the effect of the treatments
used in this study on the amount of soil loss, it can be said that modifying the physical and even chemical properties of the soil
increases its resistance to erosion and erosive factors. Regarding the importance of the physical and chemical properties of the
soil, it can be said that the physical properties are in the first place and their modification is more important in reducing the
amount of erosion; Nevertheless, changing and modifying the chemical properties of the soil, which is done by various organic
additives, can also play its role in reducing the erosion rate by affecting the physical properties. In general, it can be stated that
the use of organic and inorganic soil amendments separately and in combination to protect water and soil can be a useful solution.
Finally, it is suggested the use of other soil amendments and different levels in loess lands and check the quality and elements of

runoff after adding treatments in the field.
Keywords: Soil amendments, Soil conservation, Runoff, Erosion, Ghozghan Valley.
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