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5. Soil Loss
6. Soil Conservation
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1. Soil Ammendments
2. Biochar
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Fig 1. Area location of collected soil in Iran, Mazandran proviance and Noshahr city
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Table 1. Used soil charactrestices for present study
(o)) JTeske (Xo33) 9 S MSmM) S xSl cylia o3 o3l s Sl sl
Organic matter (Percent) Carbon (Percent) Electrical conductivity (1Sm) Particale size distribution Soil texture
(J-\G)>> o
0.92 0.54 523 741 sunt troenty Sirmoseny L
. . . Sand (Percent) Silt (Percent) (Percent) Sandy-Lomay
60 22 18
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3. General Linear Model
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Table 2. Soil loss and sediment concentration in control treatment and conserved treatments with montmorillonite soluble

nanoclay with various rates and biochar

(e 41 0.9) S ST e e s s

Sub-surface sediment Surface sediment .5 ). (¢ g lot Treatment

concentration (g 1) concentration (g I") Sub-surface soil loss (g) Surface soil loss (g)
2.86 5.44 0.20 4.68 1
1.10 7.74 0.11 3.33 2 Control uals
1.18 4.35 0.13 3.26 3
1.71 5.84 0.15 3.75 Mean Sl
57.89 29.67 32.22 21.31 CV &l s oo,
0.24 0.85 0.12 0.69 1 e U gome e 5
0.16 1.14 0.10 0.75 2 e 3 fff“"'
0.39 1.15 0.13 1.00 3 Nanocaly with rate of 3 g m?
0.27 1.05 0.12 0.81 Mean .Sl
43.60 16.08 13.09 20.22 CV ol s oo o
84.38 82.10 20.45 78.35 Conservation percent d‘l’u" Loy
0.24 1.20 0.07 0.78 1 e U gome o 5
0.22 1.24 0.11 0.88 2 e Dfu*“
0.40 1.99 0.19 1.71 3 Nanocaly with rate of 6 g m?
0.29 1.48 0.12 1.12 Mean Sl
34.23 30.10 49.54 45.45 CV &l s oo,
83.07 74.75 1591 70.10 Conservation percent sbli- Ao s
0.22 0.80 0.15 0.28 1 i U gome o 5
0.16 0.75 0.08 0.58 2 e 3 (,}_f &
0.28 0.65 0.15 0.36 3 Nanocaly with rate of 9 g m?
0.22 0.74 0.13 0.41 Mean . SLe
27.82 10.09 31.91 38.20 CV ol s oo
87.31 87.41 13.64 89.17 Conservation percent bl Ao s
0.16 2.21 0.05 0.53 1 . fJ§ Vo le b s
0.15 4.40 0.08 0.11 e
0.06 3.00 0.03 1.02 3 Biochae with rate of 160 g m?
0.12 3.20 0.05 0.55 Mean Sl
46.74 34.65 47.19 82.31 CV ol s oo
92.88 45.20 63.64 85.27 Conservation percent _bli- Ao s
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Table 3. Results of GLM test for effect of conservation treatments on variables of soil loss and sediment concentration

@3l s

. o Sl Sl o g8 Dl ¢ goime i
_‘5)'_’&” ol Sl Average of Degrees of Sum of squares T
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4 Sub-surface soil loss (g)
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Surface sediment concentration (g ')
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Fig 3. Average comparison of surface soil loss and surface sediment concentration in control plot, soluble montorillonite

nanoclay and biochar plots

oy hle s St by as Ol s e sl o g58l las sl
S Jaa) S sl gme Loys 49 c)a,ﬂjs ngjjﬂjjf&w
Tl b ey SIS 5 S50 e 3 Sl e
chle s St by s pae S e[ OLs 5 Ssls
s a3l Do Sl S S s S s e e
38l 5 b 35 5 s 28 Sl ol gl 2l
oo s me b e [V 5 YAT Oes 5 Sl 5 0 Ses
)u}CL‘-‘Lﬁ}d’L Choyda ol s S b yda als
e [V 5 0A 0] 0L 5155565 5 OLSen 5 sl O Sn
gy Bl 5 St b paa 2l s a3 Sl me i

YA o —EA 0,lows — o3, ke Jlu

AL

S5 4o § S
5 Fie b a3l 5 Jplems sl &S sl 0L s
SAE (6,33 55 g b sy bl s SIS s Ol ss
2l g clle 5 Sl e dall g Bl gl les ol
o bt 03 S e olde el 4l iyl Jus b Sl b anslas
C&Eu}du)w&‘)}‘\sb‘ﬁom&«i‘}du‘}mﬁ}w‘)};u
bt st e e S 8 e b gl o) 5L sl
Pree S I kil b Oy hle s S CSyus
NN R U N PWTCH PTG PPN PP i W
QL.’LJ@Lﬁ&:;;;(,.a.Jgsjfa.x.abiﬂ@f);»ﬁ@fd}uﬁ;&aﬁ

Olnl ool (pwiigs 9 pgle



0.2 - h

i3
J g2 016+ ab
K- 7
o2 042
S5
N o9
’fL cg 0.08
5 7
o2 0.04
a7
0 e
3 - b
-
i 2 A
-
)' —5 —~ 5
28 7
=1\ 153 ‘g 1 4
2 28 15 a a a .
{ P2
\2% -USJ S 0 m M et
Bs Jals fﬁw)\-llal{d;bww);ﬂi Die bd o oy sl lie b Jsloes o5 e b 3L
= Control G 3 e S L B CRR ST S
a Soluble Nanoclay Soluble Nanoclay Soluble Nanoclay Biochar with

With rate of 3 g m?

with rate of 6 g m™

with rate of 9 gm?  rate of 160 g m2

5 dslos Cigh s peige s Bl D S el DS 3 55 s, Sl 5 (685 S 0 o Kile 4wl -t K2
2585
Fig 4. Average comparison of sub-surface soil loss and sub-surface sediment concentration in control plot, soluble

montorillonite nanoclay and biochar plotsnanoclay and biochar plots

S ol Jlasl b s 3dle s a8 sl QLS s oy O

(S WYL Jlde Cle a) ols St gladiluss g e el
5 bl b L oS das e a8 | Sbe s amiys 5[]
OHlen 5 Ky O 5 e S OLKes 5 2eiS OLen
TV AT 0L SKan 5155565 5 OLan 515 sliasd OHSan 5 Ssls
JL3 oS s 503 Ol O Kia s .odls Cllas [V 5V Y 00 (Y
e oyl 45 02 S G558 b b LI Eel s
chle 2als el calg s st Sbt slawlusls ol 53l
wm]gbm,ou@@upﬁrﬁ.wjmn;@gjﬂ)
Vs 5l callas S il 3 J xS e JE5 U
V;Aj;iﬁuu;.d\;,yémmcw\ L g St Cdyyda lals
S olys ol s C‘L» e ides 5 sl aS cl ) Sl
Al L gl o cazdls o o S 3 Jlall o Lol &' L8 bl
ALl 5 eddls ol e ameys 5 [1) 584 4 Y (YY
35 b S iy ke Ll e alS Las ) e el o
oS YV +/8) Sl et Seslinal Cilisen sla a3 5 ol slacs S
du)uﬁjcwwyf@;S\;lgé)).,\.awj}uiﬁ)w)}vs.sﬁ
YY) ma e 53 S 4 sl sl e 4 by bl
ool LY JSE) 138 it (0,8 YVD) el Jlas 5 (65
caliee gla Sog38l 5 dals gla S 5 b s, bl

YA o —EA 0,lows — o3, ke Jlu

A0

Kl o oyl &S Lsls OLaS OV S rass o)ls Cillae o
Syl Hlee 53 e A gy LAl el S s s
Skt iyl mals Vs 51 S [E8 58] AL andl S S
[Ya] Skt glaalasls Jas o Kl ol L ey 5L oS ol oyl
GLLISIE (55l il 5 St Coyyda U8 55 ege Ji
OB Sledly Sl b e W5 e s 56 3L 5l sl S
45 3508 Ul S50 Ui o ol asiy bl e S LD T s
ooy dlasl (Y] S Sy (ol s ol ey 5l
3 LAY sl bl S slss a5l YAl S
32 A VY] (VU o5 s oo b oy 56 S A3l o el OF Y
ol cds Sl 5 558 ol s b d(cad OF Oy O35 3
Oley e [£4] ez Casby il Gl [0A] 5505 a5 VL
oS 5 e D 3 5 ek S s (el DUy, dr L)
Shaas e Sl 1y 6,83 05 Uy, 5 malS 1y mbaw Sl
Lo 285 gy Shile 5 Sbt il i 55 s b
Ll e Al b ol LY 3lcal ialS sz 3 5 ey slis S
IV 5 V108 V8] e 35 5 [EA 5 YAT oy si6 Dl a8 AL oyl
o Skt 3 Jlasl s oS 1 bltay) St s o e
Jl;'-c]a.«)'\a.)uibq-c)bb)l.&aWﬁ;mﬁéﬂfﬂe—(wb

Al e palS Sbt Lo 55wl Jlisl 3 e

Ol S 135l (omwsias 9 @ole



118: 536-544.

4. Arnaez, J. Lasanta, T. Ruiz-Flano, P. and Ortigosa
L. 2007. Factors affecting runoff and erosion under
simulated rainfall in Mediterranean Vineyards. Soil and
Tillage Research. 93: 324-334.

5. Bahari, M. Emadi, A.R. and Shahnazari, A. 2016.
Experimental and numerical study of adding nanoclay on
reducing seepage loss of Ab-Bandan. Journal of Irrigation
and Water Engineering. 6(22): 75-62. (In Persian)

6. Bahari, M. Emadi, A.R. and Shahnazari, A. 2015.
Experimental study of the fine-grained earthen bed
stabilization using nanoclay. Journal of Hydrology and
Soil Science. 19(2): 107-113. (In Persian)

7. Bajracharya, R.M. Elliot, W.J. and Lal, R. 1992.
Interrill erodibility of some Ohio soils based on field
rainfall simulation. Soil Science Society of America
Journal. 56: 267-272.

8. Baronti, S. Vaccari, F.P. Miglietta, F. Calzolari, C.
Lugato, E. Orlandini, S. Pini, R. Zulian, C. and Genesio,
L. 2014. Impact of biochar application on plant water
relations in Vitis vinifera (L.). European Journal of
Agronomy. 53: 38-44.

9. Bayabil, H.K. Stoof, C.R. Lehmann, J.C. Yitaferu,
B. and Steenhuis, T.S. 2015. Assessing the potential of
biochar and charcoal to improve soil hydraulic properties
in the humid Ethiopian Highlands: The Anjeni watershed.
Geoderma. 244: 115-123.

10. Bayramin, 1.O. Baskan, D. and Parlak, M. 2003.
Soil erosion assessment with CONA model: case study
Beypazri area. Turk Journal of Agriculture. (27): 105-116.

11. Ben-Hur, M. and Keren, R. 1997. Polymer effects
on water infiltration and soil aggregation. Soil Science
Society of America Journal. 61: 565-570.

12. Beven, K.J. 2012. Rainfall-runoff modelling: the
primer. Wiley-Blackwell, 488p

13. Brandasma, R.T. 1997. Soil conditioner effects on
soil erosion, soil structure and crop performance. Ph.D.
thesis, University of Wolverhampton. UK, 143 p.

14. Brown, A.G. and Quine, T.A. 1999. Fluvial
processes and environmental change, John Wiley and
Sons Publications, 413 p.

15. Chen, J. Zhu, D. and Sun, C. 2007. Effect of heavy
metals on the sorption of hydrophobic organic compounds

YA o —EA 0,lows — o3, ke Jlu

A\

A 5 RS 2p A e S OAE G OVE s etz
€ g oSl sl @ b Ci S e ey SIS
(d 2 p S OAE) dals Jlas 5 (1 2 p S 0IVE) oy ie 530 8
L;LAQJS).sL;J;LEJQJB@”M@Q@.(MQVJQ);}{
4 f; V0L /00 e dbeslinal Calite (gla gag33l 5 dall
AN SR S SE e (St 5 FeS minls &S
J.K..':):ﬁ(rjf'/\O)Mu)u;j(tﬁ~/'O)d;~_i)'dl.'c)'4{.bﬁf
Mudug;ﬁd,;;ﬁ;gyﬂw&ﬁpﬁﬁ.(wi
2y A e SAVY B NY Sl eddeslind Cilise gla jos 5l
Slaoles ol g 03 S35 ey SRS St 5 e SeS
W) el e 5 (ad 2o 8 0 NY) 55 40 b g e abli
[)L.f.iobu.:.»b)jﬂéuujzjjé\.(&ﬁ\.;iJQ)MeMUJ()::Jﬁf;
PP e Oy Chle 5 Sy ,da alS s aS sl
e 530S 6 s &yl iy set g s 53 G
DA S ey SRS 5 S 3y de (a8 5 50
23 sl s 4 g p 6

o3zl g0 Lo S 5580 5l eslinal aS 5 90 Oly Ol o0 ol o
sbad e jals ol ol gne sba o= s o
Jsbes s sl dd (p<e/0)) gy clile 5 St Sy a
5t Ll Gy il 5 Sl Co e 36
SOl & s Jsbe sl Gl 6 Wsls Ol 1 sl
e Cgy chle 5 bl S Cd 0 Al s )
o554 oSOl 5,8 4l a5 b colenn o Sk
SYob il 0Ll s St Cae Sl sl 56 elde s
0590l (dils go Oly aS el CL?:.;\ Sla fass 4 a5 b osyll
o S O IO I | P SN [ S SV WIS { PRGOS TN
il g OV a3 5 gl selige )0
it 5 Lyl 4y a5 L ediS sl g5 50 ol s 4231
S el s St Sdyda Jles sl il g e eslizals, e
S 15 eslixalsy ge OF (gladlas 05 0 5 05,0

&b

1. Abbasi, N. Farjad, A. and Sepehri, s. 2017. The use
of nanoclay particles for stabilization of dispersive clayey
soils. Geotechnical and Geological Engineering. 36(1):
327-335.

2. Agassi, M. and Bradford, J.M., 1999. Methodologies
for interrill soil erosion studies. Soil and Tillage Research.
49:277-287.

3. Ahmed, M. Lee, S. Dou, X. Mohan, D. Sung, J.
and Yang, J.E. 2012. Effects of pyrolysis temperature on
soybean stover and peanut shell-derived biochar properties

and TCE adsorption in water. Bioresource Technology.

Ol S 135l (omwsias 9 @ole



sediment y ield from eroded plots. Soil Science Society of
America Journal. 77: 268-278.

26. Gholami, L. Sadeghi, S.H.R. and Homaee, M.
2016b. Different effects of sheep manure conditioner on
runoff and soil loss components in eroded soil. Catena.
139: 99-104.

27. Githinji, L. 2013. Effect of biochar application rate
on soil physical and hydraulic properties of a sandy loam.
Archives of Agronomy and Soil Science. 4: 1-14.

28. Grainger, A. 2014. Is land degradation neutrality
feasible in dry areas?. Journal of Arid Environments. 112
(Part A): 14-24.

29. Hatefi, O. Jalalian, A. Padidar, M. and Fallahzade, J.
2016. Effect of nanoclay on wind erosion a sandy loam soil
in Segzi region (Isfahan, Iran). Journal of Environmental
Science and Technology. 9(3): 296.

30.Hawke, R.M. Price A.G. and Bryan, R.B. 2006. The
Effect of initial soil water content and rainfall intensity
on near-surface soil hydrologic conductivity: a laboratory
investigation. Catena. 65: 237-246.

31.Karimi, N. Gholami, L. and Kavian, A. 2019.
Hydrograph and sediment graph changes of small
experimental plots affected by application of biochar
conservation treatment in different soil moisture. Iran-
Watershed Management Science and Engineering.
12(43): 98-107. (In Persian)

32. Khaledi Darvishan, A. Banasik, K. Sadeghi, S.H.R.
Gholami, L. and Hejduk, L. 2015. Effects of rain intensity
and initial soil moisture on hydrological responses in
laboratory conditions. International Agrophysices. 29:
165-173.

33.Khaledi Darvishan, A. Homayonfar, V. and Sadeghi,
S.H.R. 2016. Designing, construction and calibration
of a portable rainfall simulator for field runoff and soil
erosion studies. . Iran-Watershed Management Science
and Engineering. 10(34): 105-112. (In Persian)

34. Kheirfam, H. Sadeghi, S.H.R. Homaee, M. and
Zarei Darki, B. 2014. Role of soil microorganisms in soil
and water loss control. Extension and Development of
Watershed Management. 2(5): 19-26. (In Persian).

35.Kukal, S.S. and Sarkar, M. 2010. Splash erosion and
infiltration in relation to mulching and polyvinyl alcohol
application in semi-arid tropics. Archives of Agronomy

YA o —EA 0,lows — o3, ke Jlu

AY

to wood charcoal. Environmental Science of Technology.
41:2536-3541.

16. Darboux, F. Davy, Ph. Odoux, G. and Hung, C.
2001. Evolution of soil surface roughness and flowpath
connectivity in overland flow experiments. Catena. 46(2-
3): 125-1309.

17. Defersha, M.B. and Melesse, A.M. 2011. Effect of
rainfall intensity, slope and antecedent moisture content
on sediment concentration and sediment enrichment ratio.
Catena. 90: 47-52.

18. Dela Rosa, J.M. Paneque, M. Miller, A.Z. and
Knicker, H. 2014. Relating physical and chemical
properties of four different biochars and their application
rate to biomass productionof loliumperenne on a calcic
cambisol during a pot experiment of 79 days. Science of
the Total Environment. 499: 175-184.

19.Denik, J. Diarra, A. Uehara, G. Campbell, S.
Sumiyoshi, Y. and Antal, J.M. 2011. Charcoalash and
volatile matter effects on soil properties and plant growth
in an acid Ultisol. Soil Science. 176: 336-345.

20.Fakhri, Z. Pourhosseini Ardekani, R. and Ebadi,
T. 2016. Improvment in the hydraulic properties of
kaolinite with adding nanoclay. Amircabir Journal of
Civil Engineering. 47(3): 39-46. (In Persian)

21.Ebrahimi, M. Nazarpour, H. and Janalizadeh, A.
2014. Effect study of nanocaly on soil infiltration of
sand. 8th National Conference of Civil Enginering, Babol
Noshirvany University of Technology. Iran. 105p. (In
Persian)

22 Fiori, A. Romanelli, M. Cavalliand, D.J. and Russo,
J. 2007. Numerical experiments of streamflow generation
in steep catchments. Journal of Hydrology. 339: 183—192.

23. Ghani, W. Mohd, A. De Silva, G. Bachmann,
T. Taufig-Yap, H. Rashid, U. and Muhtaseb, H. 2013.
Biochar production from waste rubber—wood—sawdust
and its potential use in C sequestration: chemical and
physical characterization. Industrial Crops and Products.
44:18-24.

24. Gholami, L. Khaledi Darvishan, A. and Kavian, A.
2016a. Wood chips as soil conservation in field conditions.
Arabian Journal of Geosciences. 9: 729.

25. Gholami, L. Sadeghi, S.H.R. and Homaee, M.

2013. Straw mulching effect on splash erosion, runoff and

Ol S 135l (omwsias 9 @ole



evidence and implicationsfor infiltration modeling.
Journal of Hydrology. 523: 79-85.
47. Ouhadi, V.R. M. 2011. Geo-

environmental Behaviour of nanoclays in interaction with

and Amiri,

heavy metals contaminant. Amirkabir Journal of Civil
Engineering. 42(3): 29-36.

48. Padidar, M. Jalalian, A. Abdouss, M. Najafi, P.
Honarjoo, N. and Fallahzade, J. 2014. Effect of nanoclay
on soil erosion control. 5th—7th, Brmo, Czech Republic,
1-4p.

49. Padidar, M. Jalalian, A. Abdouss, M. Najafi, P.
Honarjoo, N. and Fallahzade, J. 2016. Effets of nanoclay
on some physical properties of sandy soil and wind
erosion. International Journal of Soil Science. , 11: 9-13.

50. Pajuohesh, M. Refahi, H. Zehtabian, G.H. Salehpour
Jam, A. and Kianian, M.K. 2008. Effects of various super
absorbent concentrations on runoff volume in slopes and
various intensity of simulated rainfall in Shahrekord plain.
Desert. 12(2): 121-128.

51. Peng, X. Zhu, Q.H. Xie, Z.B. Darboux, F. and
Holden, N.M. 2016 .The impact of manure, straw and
biochar amendments on aggregation and erosion in a
hillslope Ultisol. Catena. 138: 30-39.

52. Petersen, A.L. Thompson, A.M. Baxter,
C.A. Norman, J.M. Roa-Espinosa, A. 2007. A new
polyacrylamide (PAM) formulation for reducing erosion
and phosphorus loss in rainfed agriculture. TASABE.
50(6): 2091-2101.

53. Pimentel, D. and C. Harvey. 1999. Ecological
effects of erosion. In: Walker, L.R(ed), Ecosystems of
Disturbed Ground. 123-135p.

54. Pimentel, D. and Kounang, N. 1998. Ecology of soil
erosion in ecosystem, ecosystems of disturbed ground. 1:
416-426.

55. Pla, S.I. 2003. Erosion research in Latin America.
In: Gabriel, D. and W. Cornelis. (Eds.), Proceeding of
International Symp., 25 Year of Assessment of Erosion.
Ghent, Belgium. 19-27.

56. Pol, M.H. Liaghat, Gh.H. Mehrabani Yeganeh, E.
and Afrouzian, A. 2014. Experimental investigation of
nanoclay and nanosilica particles effects on mechanical
properties of glass epoxy composites. Modares
Mechanical Engineering. 14(16): 76-82. (In Persian)

YA o —EA 0,lows — o3, ke Jlu

AA

and Soil Science. 56(46): 697-705.

36. Lafen, J.M. and Roose, E.J. 1998. Methodologies
for assessment of soil degradation due to water erosion.
In: Law R. Balum, W.E. and Valentine, C. (Eds.), Soil
degrading, CRC press, Bo Ca Ration, 320p.

37. Lal, R. 2008. Promise and limitations of soils to
minimize climate change. Journal of Soil and Water
Conservation. 63(4): 113-118.

38. Lan, T. and Kaviratna, P.D. 1995. Mechanism of
clay tactoid exfoliation in epoxy-clay nanocomposites.
Chem Master. 7(11): 2144-2150.

39. Lehmann, J. Rillig, M.C. Thies, J. Masiello, C.A.
Hockaday, W.C. and Crowley, D. 2011. Biochar effects
on soil biota-a review. Soil Biology and Biochemistry. 43:
1812-1836.

40. Liu, P. and Zhang, L. 2007. Adsorption of dyes
from aqueous solutions or suspensions with clay nano-
adsorbents. Separation and Purification Technology.
58(1): 32-39.

41. Majeed, Z.H. and Taha, M.R. 2012. Effect of
nanomaterial treatment on geotechnical properties of a
Penang soil. Journal of Asian Scientific Research. 2(11):
587-592.

42. Miller, R.M. 2002. The function of mycorrhizal
fungi in soil restoration. International Workshop-
Microbial Function in Revegetation Process of Degraded
Terrestrial Environments: From Gene to Ecosystem,
November 29, 26p.

43 Mohammadi, M. and Niazian, M. 2013. Investigation
of nano-clay effect on geotechnical properties of Rasht
clay. Journal of Advanced Science and Technology, 3(3):
37-46.

44. Mohammadzadeh Sani, A. Oriani, M. Khodaparast
Haghi, A. and Jamshidi Chenari, R. 2009. Nanoclay
effect on geothecnic charactrestices of Lomy-Sand. 4th
International Conference of Geothecnic Engineering and
Iran Soil Mechanic, Tehran, 39p. (In Persian)

45. Montgomery, D.R. and Dietrich, W. E. 2002.
Runoff generation in a steep, soil-mantled landscape.
Water Resources Research. 38(9): 1168-1186.

46. Morbidelli, R. Saltalippi, C. Flammini, A. Cifrodelli,
M. Corradiniand, C. and Govindaraju, R.S. 2015.

Infiltration on sloping surfaces: Laboratory experimental

Ol S 135l (omwsias 9 @ole



32:2172-2179.

67. Shoemaker, A.E. 2009. Evaluation of anionic
polyacrylamide as an erosion control measure using
intermediate-scale experimental procedures. Auburn
University MSc Thesis, USA, 220p.

68. Smetanova, A. Dotterweich, M. Diehl, D. and
Ulrich, U. 2013. Influence of biochar and terrapreta
substrates on wettability and erodibility of soils. Zeitschrift
fiir Geomorphologie Supplementary Issues. 57: 111-134.

69. Smets, T. Poesen, J. and Bochet, E. 2008. Impact of
plot length on the effectiveness of different soil-surface
covers in reducing runoff and soil loss by water. Progress
in Physical Geography. 32(6): 654-677.

70. Spedding, I. 2005. Nanoclay- a new beginning for
old products. Director, Acme Nano Products Pty.

71. Taha, M.R. and Taha, O.M.E. 2012. Influence
of nano-material on the expansive and shrinkage soil
behavior. Journal of Nanoparticle Research. 14(10): 1190.

72. Tassi, E. Pini, R. Gorini, F. Valadao, I. and de Castro,
J.A. 2012. Chemical and physical properties of soil
influencing Tio2 nanoparticles availability in terrestrial
ecosystems. Journal of Environmental Research and
Development. 6(4): 1034-1038.

73. Taipodia, J. Dutta, J. and Dey, A.K. 2011. Effect of
nano-particles on properties of soil. Proceedings of the
Indian Geotechnical Conference. Dec. 15-17. Kochi.

74. Tripathi, R.P. and Singh, H.P. 2001. Soil erosion and
conservation, New Delhi: New Age International Limited
Publication, India, 210p.

75. Yue, Y. Cui, L. Lin, Q. Li, G. and Zhao, X. 2017.
Efficiency of sewage sludge biochar in improving urban
soil properties and promoting grass growth. Chemosphere.
173: 551-556.

76. Zahedi, M. Sharifipour, M. Jahanbakhshi, F. and
Bayai, R. 2014. Nanoclay Performance on resistance of
clay under freezing cycles. Journal of Applied Sciences
and Environmental Management. 18(3): 427-434.

77. Zhi-guoa, L. Chi-minga, G. Run-huab, Z.
Mohameda, I. Guo-shia, Z. Li, W. Run-qina, Z. Fanga, C.
and Yia, L. 2017. The benefic effect induced by biochar
on soil erosion and nutrient loss of slopping land under
natural rainfall conditions in central China. Agricultural
Water Management. 185: 145-150.

YA o —EA 0,lows — o3, ke Jlu

A4

57. Quang, T. Nguyen, T. and Baird, D.G. 2007.
An improved technique for exfoliating and dispersing
nanoclay particles into polymer matrices using
supercritical carbon dioxide. Polymer. 48: 6923- 6933.

58. Romkens, M.J.M. Helming, K. and Prasad, S.N.
2001. Soil Erosion under Different Rainfall Intensities,
Surface Roughness and Soil Water Regimes. Catena. 46:
103-123.

59. Roose, E. 2003. Soil erosion research in Africa: A
review. In: Gabriel, D. and W. Cornelis. (Eds.), Proceeding
of International Symp, 25 Year of Assessment of Erosion.
Ghent, Belgium. 29-43.

60. Sabzevari, T. Mokhberi, M.

khotbehsara, S. 2018. Investigation of surface and

and Hosseini

subsurface runoff of catchment's hillslopes with loamy
sand soil, case study: Estahban Watershed atershed
Engineering and Manageme 10(2): 182-192. (In persian)

61. Sadeghi, S.H.R. Ghavimi Panah, M.H. and Younesi,
H. 2017. Feasibility of reducing soil loss using biochar
produced from dairy factory waste. Journal of Water and
Soil Conservation. 4(24): 211-226. (In Persian)

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

63. Sadeghi, S.H.R. Pourghasemi H.R. Mohammdi,
M. and Agharazi, H.A. 2008. Applicability of rainfall and
runoff variables in estimation of storm-wise sediment
yield from experimental plots with different landuses.
Agricultural Science Technology Journal Ferdowsi
University of Mashhad. 22(1): 113-122. (In Persian)

64. Schjenning, P. Munkholm, L.J. and Elmholt, S.
2004. Soil quality in organic farming—effects of crop
rotation, animal manure and soil compaction. Book
of abstracts Eurosoil. (http://www. bodenkunde2.uni-
freiburg.de/eurosoil/abstracts/id236_Schjonning.

65. Sharifnasab, H. and Abbasi A. 2016. Effect of
nanoclay particles on some physical and mechanical
properties of soils. Journal of Agricultural Machinery.
6(1): 250-258. (In Persian)

66. Sharpley, A. and P. Kleinman. 2003. Effect of
rainfall simulator and plot scale on overland flow and

phosphorus transport. Journal of Environmental Quality.

Ol S 135l (omwsias 9 @ole



PRy S il

Ol S 13l (omrsian 9 @ole
Iranian Journal of Watershed
Management Science & Engineering

7

‘}f»/ e
O

Vol. 14, No. 48, Spring 2020 IFAR )l —FA o Lo — o3 ) Jlw

Changes Study of Subsurface Soil Loss with Application of Soluble
Nanoclay and Biochar in Plot Scale

N. Hasanzadeh', L. Gholami?, A. Khaledi Darvishan® and H. Younesi*
Received: 01-09-2019  Accepted: 20-10-2019
Abstract

Soil is very important for the production of crops and foodstuffs. One of the most important environmental
crisesin the relationship with soil is the phenomenon of soil loss and therefore the soil conservation is
very important. In conditions that, there is not the possibility of establishing vegetation, the use of soil
conditioners can be useful in controlling soil loss. The present study was conducted with study objevtive
of changing soil loss and sediment concentration using soluble montmorillonite nanocaly with rates of 3, 6
and 9 g m-2, and biochar with rate of 160 g m-2 on soil of lomay-sandy. The expriments evaluated under
laboratory canditions using rainfall simulation with rainfall intensity of 40 mm h-1 in Tarbiat Modares
University. The results showed that the soluble nanocaly with rate of 9 g m-2 and biochar had the more
effects on the variations of soil loss. The soluble nanocaly reduced the surface soil loss, surface sediment
concentration, subsurface soil loss and subsurface sediment concentration variables with rates of 89.17,
87.41, 13.64 and 87.31 percent, respectively. Also, biochar could decrese the surface soil loss, surface
sediment concentration, subsurface soil loss and subsurface sediment concentration with rates of 85.27,
63.64, 45.20 and 92.88 percent, respectively.

Keywords: Biochar, Montmorillonite nanoclay, Rainfall simulation, Soil conservation, Soil erosion.
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