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Figure 1. The map of the research area (Shastkalateh Golestan province)
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Table 1. Some Characteristics of compost and vermicompost used in soil

T oske el e -y Olgi s fsn SE Sl s b Lo
oM Ca Mg K N P Mn pH EC Treatments
(%) (%) (%) ) ) (%) (mglkg) (ds/m) o
55 9.9 0.98 18 16 14 201 7 4 Casggad
Compost
34 CMBeSelul eadigySeilil g 16 0.6 333 75 2.2 CuvgeaS (5229
Not measured Not measured Vermicompost
1 bwd);b)'l.\ﬁl n.\.\ijd);n)'l.ﬁ‘ 0.7 0.45 0.2 Dwd)ﬁfb).l—ﬂ‘ 78 0.95 (.\.mlw) Sk
Not measured Not measured Not measured Control

EC: Electrical conductivity, pH: Acidity . Mn: Magnesium. P: Phosphorus« N: Notrogen « K: Potassium « Mg: Magnesium<Carbonate Ca: Calcium «

OM: Organic matter
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Table 2. Comparison of average some soil physical, chemical and biological characteristics between treatments
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Organic matter
2.22¢ 3.96% 442 (mm) (MWD) woboye 6lSs b 555 (550l
mean weight diameter of wet aggregate
1.86° 133 0.73° (orfem?) (BD) 5,8l oiog p >
Bulk density
34° 50.67" 72.82° (%) (SP) gl 20>
Saturation percentage
0.43¢ 180 1.83° (%) (N) JS 03
Total nitrogen
24.58° 30.72° 38.78° mo/k (P) odlisil LB yd
(mg/kg) Usable phosphorus
72.02° 88.22 112,518 (mg/kg) (K) oslizwl B8 sy
Usable potassium
0.95° 1.46° 1.48° (ds/m) (EC) 52yl colan ol
Electrical conductivity
7.79° 7.61° 7.4 () (PH) el
Acidity
0.07°¢ 0.1° 0.14% (mgCO: /gr Dry soil .day) 295 S

Microbial respiration
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Different letters represent a significant difference by the LSD test at the 5% level
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oy iy Slarpe (ke
Mean square of sediment weight

gbl» > Ql&g)n ufulm d)l)'i LN ul)y.u o
Mean square of runoff volume

Degrees of freedom

Source of changes

0.82* 48.1" 2 o
Treatment
0.97° 284.64° 2 Ak
Rainfall
5k 9 slors Blise i
Uk g )l plie S
0.132 " 4.88 "™ 4 Interaction between treatment
and rainfall
0.019 4308 9 s
Erorr
16.95 12.6 Ccv

G (Gxo pae NS 5 il o ) 50 prdaw )3 3 pime M) oind i (e FF "

*and **: Indicates a significant difference at the level of 5 and 1, respectively, and ns is not significant

SIS Wy olize 2 T oo cully 23l 3l
5 i Al g SBGilep I olse g1l
LSBA)OAM: 4l Lé'” b‘}n)‘..\.aﬁsﬁymui“mdw
£) 5y

bog |, S Gile (i () 0l g wle
oo 1 oola 45 13ly 5 g 03,8 Syl gl
CawgeeS (I sodgS fle o ad S ey gals
(V) GhlSen 9 5a98)le > ol 1) Clly) poes o yieS
gl iolidl oo JI elassS dawly 4 aS" 10,8 olo
ol sl caw & wbo SalS als ofi p >
Dy e S & 3985 e Gl g

ool Comsds Ollgy woms oy b o5 ol LS ol

Cuol 0395 Sl 4y basye (o)l dw 2 0 bajled o »
5 b ok e w908 Glo (V) e 5 JI
(F+) ohlSed g (wlS 35 2539 (55 cize dlasly Llils,
wy G g 6l ohg p SB by Casb) I
4 SB byl b S e 5 Olilg) 93 o il
e dge g Jlge Sl ) sl (s Laoe gie
SE Gl Jeusily 595 2 (JPlge 5 (V1) Ldln ol
e &Y o Jolge &5 Sbol 1L(0)) cunl IS0

2000 -
] a
& g 1500 -
3 2
2 2 1000 -
5 é 500 ° b
) 1
4 2
T & o oanom T
| CagpsS | o geaS (29 |
Control | Compost | Vermicompost
baoles
Treatments

_ Jol b () 53 Sllg) @ (S0le duglie =Y JSS _
Figure 2. Comparison average Runoff volume (ml) from first natural rainfall

. 15 ~

§ a

2 10 -

295 °

o £ i °

5z 0

‘{w 2 w%;S wj:wguv_)j

v,

3 Control | Compost | Vermicompost
sl

Jol b U0k )0 SB Gl (ke duylie Y SS
Figure 3. Comparison average soil losses (gr in each plot) from first natural rainfall


http://dx.doi.org/10.61186/jwmr.14.27.103
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.9.6
http://jwmr.sanru.ac.ir/article-1-1135-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.9.6 ]

[ DOI: 10.61186/jwmr.14.27.103 |

V-q

2D gy dul b g Jdss Ll 5,k 5l S cé))um
by 9 (Seidlen (abend ((Sojd laShy Sl
Ay ials ) S il ,d g odudoy deup 1) S1B LS
S92y o g CangeS 6 (V0 GhlSen 5 Ly (YY)
2 Bl g bals 5B 95 10 03y Cuwd (pej 0 gl
wor B P e culiS b oolen Gl ol g
SIS | S il e Canga 5 o) 305
gyl 0 Ul SB isloyd 90 ya 5l eolawl Ll ol
2 VA LSer 5 0g8 0 el dep ar U Sl
CuwgraS @lle i 55 Camnj Gy g9 dw Sl (olaloj]
Wy &9} 4w )m dS .).3.)94).3 UL‘) 9 c.)l.élwl l.mu] ]o9j.>m 9

Dad S islod il xile (0l as b ules o

Runoff volume
PR NN
U O U1 O Un
o8& o b o
1 1 1 1 J

o

95 sledase 1S e g (Bl s desns ¢ contl pl Mg ¢ SLS 3548 (¢ pro |prous

VY liasli g )l /T o)les [emdyles Jho jusol oo oo dolidiags

3 S bles oo > SB il ) oal cavdas py>

S 4 S 395 gl GO )3 G pr S
Ol s a4 sdel Comddy Lgw) > Sl 02 Sl
7 Ol g cide g SB O Ol gleS
P Gybaze yebay JIgladgs Jolis slacs Sy by,
Ok g9 A s Wl 4 s wop S e
el ol 31, 2 (ol 5 e slagil)
5 b il bl g SB ol (:Sle
lolos o > SB Sl iy o ol oLt Lol
B3 gy CangeeS cayg 3 (S g ald O @ by
Taw > Sl sobd CangeS 09 > Slgw) py>
ol dw D CangeS 5 Jald 4 Cand dopd S
i (i Sike i (VD ) slaJSs cil als
Obb jloand 9 p9> 5 Jsl (b 50k )3 b)lo e S
4 SB maw 4 CawvgreS )5 aBlsl md o LS )

G ) Sl o

Control |

sl

== =
CangisS

| CwwgiS (£)9 |

Compost | Vermicompost

_ P93 b ()L 2 Sy e (s duglie ¥ LS _
Figure 4. Comparison average Runoff volume (ml) from second natural rainfall

OrRLrNWRAUV
1

(&5 80 0,5) Sl olils
Soil losses

sl

7 b
- o
e
| waS | W}&Agsjj |
Control | Compost | Vermicompost

p9d b 5L S Gl 1 Sle dulie —0 S
Figure 5. Comparison average soil losses (gr in each plot) from second natural rainfall

Shwdend )y (g3ae dlge ) Cawd g Sllyy wo> oy ik
ole (Y4) JWl 5 e caol by &y aald jlas o o)L
gy 9 SUloy e Ghl jlednd ) CungaS &5 253)S
3 (V) IS g bl asl 03,55 g5 |y g LG
ol ©éyyma 5 S leislo p Jog g9 ¥ b ) p
395 95 e o &S Widwoy @i (wl & (L loded
07 05 Olule CungeS iy Clals CuwgeS) I
ohg prr Rl el ((Gpred dbj CangeS 5 SIS
(V) OhlSer g )55)] (VF) 258 0 SB 8 i 5 (5,0l

Sglds a8y L imgk ol ) odel Canday uls

Obb bwg (6395 Cgw) pr2 g Sllg) e 53 ()l gine
gy g SUlyy e Lol 3l 3929 Lol 5 (anb
o3 b B)L Sl e bl jleand by Ay
Cgwy e 9 Sllgy poe aS o L laedly JJUT .l
S Gl davly 4 ()b g 9 2 oMy
Pl el (g pal ohg p e g Llals
S 2o S sl waw 3 g5l gme ysbas SB
RYATPN] u,o)l)f (\Q) ul)&.«b 9 UMY o 0dg sl


http://dx.doi.org/10.61186/jwmr.14.27.103
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.9.6
http://jwmr.sanru.ac.ir/article-1-1135-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.9.6 ]

[ DOI: 10.61186/jwmr.14.27.103 |

29 (sl dee ).t_ﬂ e u&}l)‘)\ LS PC (L;o._._.ml)J )Lg(» ‘@LS 3L )8 ¢ g paan l)ﬁ.o..u

W Gy 9 gy St 9 S G Shy (S p CovgeeS s0y9 9 CawgeeS U

390 2l 4 g bgle ©jgot @yl cud 93 b ok
oo 93 jo gl A Slej &S audlyy g el HIE )y
Jy5S 50 don oy iy g o odliiwl ouiligy g
bl HlaB 5 (ooblaes] bl o Cundts Cguy 5 Lol B
Lo s CamnggeS g 3] olitel 45 Nidges sl (Y)

b1y 2Blojl g ae)jo baylpd 93 5 gllo § CungpeS 53l
Sglite o 93 b oLl jloand 5 (b (SH)L I edlats
A8l g 315 4118 (y 3y90 (24 g bole g0
Ok 04l ety odlo g3y il el byl oyl g
s Lt 2l ogwy g ialed S8 1) aes
bilys 93 0 glo 5 CungraS 236 (F0) (San 5 jid)le
Sodends 5 (b (SW,L 5l eolaiwl b a&iolojl 4 ac e

2000 -
& % 1500 - °
=
%_ 2 1000 -
33 T s00 ° b
g i
T2, s smnin
| Q.«.«:}:.og | W}vusd)g |
Control | Compost | Vermicompost |

e

_ Ohb Sl 4ed > CUly) w2 (1Sl duglie S .
Figure 6. Comparison average runoff volume (ml) from simulated rain

=

o N B O

Control sals

(S5 2 50 p,5) SB olals
Soil losses

Compost cesges

CemgaS (5259

Vermicompost

bl

Treatments

b Sl 4 53 (05 5 53 £)5) S Uil (5 Silo dunllis =Y IS5
Figure 7. Comparison average soil losses (gr in each plot) from simulated rain

b9§ » 09M$ &S ol P)Y u)‘)JLJ Cwl Sl uJL.o.M»
7Bl Jore b g Spw Ojgot (S8 358 ol
agie 3l i lee cpl den oS 5,5 )8 eolatwl )90
jorel Calply S (e Cpune olend 355 Sy
@ 42 b CangeS 00)g 9 CangpeS dilan I (gladgs
w])sl s 601{5 BV d])g Lg.bw )lyo UoLo) u».wl.)
4 a2 g odd SB sy Shy d9e 9 (295 Sl
395 ) 38 e pleond 395 4 Cud bl (390 (38
Sgr 4 g gl Mg g (owyiwd 9 95 0 Spae JI
laslows Sl odlitl b lgie Sygb opdye plol
@ 9 3bj e 50 g LS Sy 5 EL s 9 (S
olyedr (£l SVgame (AS g (o5 GRIFl 2 egdle
oS 9wl o S cudS dame 0 e ole

Sb e BB ol gl SBooll

, I (65 2o
Ol il (86 OMSKde 5 OMew 3929 Jdder 04l
oylger gy g Sllyy Glise pialS 5 SB cpis lais
@ Solite slagby) sl GlSuings 5l 6)leu 495 3590
) 3929 SB plend 5 (o3 G Shy d9e sobate
wlen) T olodgS 5l oolisal 4 e ales &S
ol 25 oLl olesd g (CusgeeS sayy 9 CuvgreS
RGeS cayg 9 CuwngeeS Sl qwyp polaleds (g
SHF ogw) 9 Sy olie 9 S Gla Sy S
299 § CawgsaS l oalaiwl &S ol lis ol .cd pdy sl
Sy ) SB G p fse o Sy Cunsly Cavgees
b slaghyl 1y gy g CUlyy gl g My
Caw hod (gbasS &S Sl 5lamd ials jle il g
S g i Sl (938 9 S pladle (3,500
35 2 dpee (M olie raes Sede SB 4


http://dx.doi.org/10.61186/jwmr.14.27.103
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.9.6
http://jwmr.sanru.ac.ir/article-1-1135-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.9.6 ]

[ DOI: 10.61186/jwmr.14.27.103 |

AR

> wDd

o1

10.

11.

12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22.
23.
24.

25.

26.
217.

29z sledazme )81 e g Gl mndazma gmnnlpl Miow ¢ LS 255 (g paa Ly
VY liasli g )l /T o)les [emdyles Jho jusol oo oo dolidiags

&l
Adekalu, K.O., D.A. Okunade and J.A. Osunbitan. 2006. Compaction and mulching effects on soil loss and
runoff from two southwestern Nigeria agricultural soils. Geoderma, 137: 226-230.
Ahmad Abadi, Z. and S. Ghajar. 2012. Effect of organic matter application on some of the soil physical
properties. Journal of Water and Soil Conservation. 19(2): 99-116.
Akhtar, S. S.,, M.N. Andersen and F. Liu. 2015. Residual effects of biochar on improving growth,
physiology and yield of wheat under salt stress. Agriculture and Water Management. 158: 61-68.
Albiach, R., R. Canet, F. Pomares and F. Ingelmo. 2001. Organic matter components aggregate stability
and biological activity in a horticultural soil fertilized with different rates of two sewage sludges during ten
years. Bioresource Technology. 77: 109-114.
Arancon, N., C.A. Edwards, P. Bierman, C. Welch and J.D. Metzger. 2004. Influences of Vermicomposts
on field strawberries: 1. Effects on growth and yields. Bioresource Technology 93:145-153.
Arancon, N.Q., C.A. Edwards, A. Babenko, J. Cannon, P. Galvis and J.D. Metzger. 2008. Influences of
vermicompost, produced by earthworms and microorganisms from cattle manure, food waste and paper
waste, on the germination, growth and flowering of petunias in the greenhouse. Applied. Soil Ecology, 39:
91-99.
Arthur, E., W.M. Cornelis, J. Vermang, E. De Rocker. 2011. Effect of compost on erodibility of loamy
sand under simulated rainfall. Catena, 85: 67-72.
Atiyeh, R.M., S. Lee, C.A. Edwards, N.Q. Arancon and J.D. Metzger. 2002. The influence of humic acids
derived from earthworm processed organic wastes on plant growth Bioresour. Technology, 84: 7-14.
Auerswald, K., M. Kainz and P. Fiener. 2003. Soil erosion potential of organic versus conventional farming
evaluated by USLE modeling of cropping statistics for agricultural districts in bavaria. Soil Use
Management. 19: 305-311.
Barthés, B., E. Kouakoua, M.C. Larré-Larrouy, T. Razafimbelo, E. de Luca and A. Azontonde. 2008.
Texture and sesquioxide effects on water-stable aggregates and organic matter in some tropical soils.
Geoderma. 143:14-25.
Bazzoffi, P., S. Pellegrini, A. Rocchini, M. Morandi, O. Grasselli. 1998. The effect of urban refuses
compost and different tractors tyres on soil physical properties, soil erosion and maize yield. Soil and
Tillage Research, 48(4): 275-286.
Bewket, W. and L. Stroosnijder. 2003. Effects of agro-ecological land use succession on soil properties in
Chemoga watershed, blue nil basins, Ethiopia. Geoderma, 111: 85-95
Blake, G.R. and K.H. Hartge. 1986. Bulk density. In: Klute, A. (Ed.), Methods of Soil Analysis. Part 1,
Physical and Mineralogical Methods, 2nd ed., Agronomy, 9: 363-382.
Bresso, LM., C. Koch, Y. Le Bissonnais, E. Barriuso and V. Lecomte. 2001. Soil surface structure
stabilization by municipal waste compost application. Soil Science Society of America Journal, 65:1804-
1811.
Bruce, R.R., G.W. Langdale, L.T. West and W.P. Miller. 1995. Surface soil degradation and soil
productivity restoration and maintenance. Soil Science Society of America Journal, 59(3): 654-660.
Celik, 1. 2005. Land-use effects on organic matter and physical properties of soil in a southern
Mediterranean highland of Turkey. Soil and Tillage Research, 83: 270-277.
Clark, M.S., W.R. Horwath, C. Sherman, and K.M. Scow. 1998. Change in soil chemical properties
resulting from organic and low-input farming practices. Agronomy Journal, 90: 662-671.
Damodar Reddy, D., A. Subba and T.R. Rupa. 2000. Effects of continuous use of cattle manure and
fertilizer phosphorus on crop yield and soil organic phosphorus in a vertisal. Bioresource Technology,
75:113-118.
Davarynezhad, Gh., Gh. Haghnia, H. Shahbazi and R. Mohammadian. 2002. The effect of compost and
animal manure in production of Sugarbeet. Agricultural Science and Industry Journal, 16(2): 84- 85.
De Ona, J., F. Osorio and P.A. Garcia. 2009. Assessing the effect of using compost-sludge mixtures to
reduce erosion in road embankment. Journal of Hazardous Materials. 164(2-3): 1257-1265.
Doan, T.T., P.T. Ngo, C. Rumble, B.V. Nguyen and P. Jouquet. 2013. Interactions between compost,
vermicompost and earthworms influence plant growth and yield: A one-year greenhouse experiment.
Scientia Horticulture, 160: 148-154.
Duminguez, J.C., A. Edwards and S. Suber. 1997. A comparison of vermicomposting and composting.
Biocycle. 38: 57-59. omposted urban wastes. Plant and Soil, 205: 85-92.
Edwards, C.A. 1998. The use of earthworm in the breakdown and management of organic waste. In:
Earthworm Ecology. ACA Press LLC, Boca Raton, FL, 327pp.
Elsgaard, L., S.O. Petersen and K. Debosz. 2001. Effect and risk assessment of linear
alkylbenzenesulfonate (LAS) in agricultural soil. 2. Effects on soil microbiology as influenced by sewage
sludge and incubation time. Environmental Toxicology Chemistry, 20: 1664-1672.
Emadi, M., M. Baghernejad and H.M. Memarian. 2009. Effect of land-use change on soil fertility
characteristics within water-stable aggregates of two cultivated soils in northern Iran. Land Use Policy, 26:
452-457.
Eteraf, H. 2000. The effects of exploitation Loess land on soil fertility and soil erosion. Master's thesis
Gorgan university of agricultural Sciences and Natural Resources, 97 p (In Persian).
FAO. 1997. Guidelines for Mapping and Measurement of Rainfall-induced Erosion Processes in the
Mediterranean Coastal Areas.


http://dx.doi.org/10.61186/jwmr.14.27.103
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.9.6
http://jwmr.sanru.ac.ir/article-1-1135-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.9.6 ]

[ DOI: 10.61186/jwmr.14.27.103 |

WY

28.

29.
30.

31
32.
33.
34.
35.

36.
37.
38.

39.

40.

41

43.

44,

45.

46.
47.

48.

49.

50.
51.
52.

53.

s52 csleanma yS1 e 5 i3] cymundans < sastlyl St o oS 3L ecs s o
gy g Sllgy Sliss o SB gl Shy (S p CusgraS goy9 9 CangpaS 436

Genevini, PL., V. Mezzanotte and A. Garbarino. 1987. Analytical characterization of composts of different
origins: agronomic properties and risk factors of the environment. Waste Management and Research, 5:
501-511.

Gilley, JE. and B. Eghball. 1998. Runoff and erosion following field application of beef cattle manure and
compost. Transactions of ASAE, 41 (5): 1289-1294.

Gorooei, S., A. Aynehband and A.A. Moezzi. 2016. Earthworm biological traits and vermicompost
producrion affected by plant residues types and mixing proportions. Journal of Soil Biology, 4(1): 53-63.
(In Persian)

Gulde, S., H. Chung, W. Amelung, C. Chang and J. Six. 2008. Soil carbon saturation controls labile and
stable carbon pool dynamics. Soil Science Society of American Journal, 72: 605-612.

Haynes, R.J. and R. Naidu. 1998. Influence of lime fertilizer and manure applications on soil organic matter
content and soil physical conditions: a review. Nutrient Cycling in Agroecosystems, 51: 123-137.

Hudson, N. 1995. Soil conservation. lowa State University Press. Ames, 1A, USA, 391 pp.

Imaz, M.J., I. Virto, P. Bescansa, A. Enrique, O. Fernandez-Ugalde and D.L. Karlen. 2010. Soil quality
indicator response to tillage and residue management on semi-arid Mediterranean cropland. Soil & Tillage
Research, 107: 17-25.

Izadi, M., A. Bahremand, A. Mohammadian Behbahani, C.h. Bairam Komaki and M. Azarbakhshi. 2020.
Investigating the effects of lithological unit on runoff coefficient (a case study of 18 watersheds in tree
climatic regions of the Iran). Journal of Watershed Management Research, 11(21): 236-248 (In Persian).
Jianping, Z. 1999. Soil erosion in Guizhou province of China: a case study in Bijie prefecture. Soil Use and
Management, 15: 68-70.

Jordan, A., L. Martinez-Zavala and N. Bellinfante. 2008. Heterogeneity in soil hydrological response from
different land cover types in southern Spain. Catena, 74: 137-143 pp.

Joseph, S. D., M. Camps-Arbestain, Y. Lin, P. Munroe, C. H. Chia, J. Hook, L. van Zwieten, S. Kimber, A.
Cowie, B. P. Singh and J. Lehmann. 2010. An investigation into the reactions of biochar in soil. Soil and
Tillage Research, 48: 501-515.

Khojeh, N. 2012. Investigation of the relation of soil physiochemical characteristics and initiation and
expansion of gully erosion in Temer Ghareh Ghozi Watershed, Golestan Province. Journal of Watershed
Management Research, 3(5): 27-41. URL.: http://jwmr.sanru.ac.ir/article-1-53-fa.html

Kiese, K., H. Papen, E. Zunbusch and L. Butterbach-Bahl. 2002. Nitrification activity in tropical rainforest
soils of the coastal lowlands and Atherton Tablelands. Queensland, Australia. Journal of Plant Nutrition,
165: 682-685.

. Krik, P.L. 1950. Kjeldahl method for total nitrogen. Journal of Analytical Chemistry, 22: 354-358.
42.

Mandal, A., A.K. Patra, D. Singh, A. Swarup and R. Ebhin Masto. 2007. Effect of long-term application of
manure and fertilizer on biological and biochemical activities in soil during crop development stage.
Bioresource Technology, 98: 3585-3592.

Marcote, I., T. Hernandez and C. Garsia. 2001. Influence of one or two successive annual application of
organic fertilizers on the enzyme activity of a soil under barley cultivation. Bioresource Technology, 79:
147-154.

Marques, M.J., L. Jiménez, R. Pérez-Rodriguez, S. Garcia-Ormaechea and R. Bienes. 2007b. Reducing
water erosion in a gypsic soil by combined use of organic amendment and shrub revegetation. Land
Degradation and Development, 16: 339-350.

Martinez-Mena, M., J. Lopez, M. Almagro, V. Boix-Fayos and J. Albaladejo. 2008. Effect of Water
Erosion and Cultivation on the Soil Carbon Stock in a Semiarid Area of South-East Spain, Soil and Tillage
Research, 99: 119-129.

Masri, Z. and J. Ryan. 2006. Soil organic matter and related physical properties in a Mediterranean wheat-
based rotation trial. Soil Tillage Research, 87: 146-154.

McLean, E.O. 1982. Soil pH and lime requirement. In: Page, A.L., Miller, R.H., Keeney, D.R. (Eds.),
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 2nd ed., Agronomy, 9: 199-
224.

Mesri, S., F. Kiani, S. Ebrahimi, M.H. Arzanesh and A.A.M.A. Pourmalekshah. 2013. Studying the effect
of urban waste compost and vermicompost on erodibility and some soil quality indicators. Master thesis of
university of Gorgan. Iran, 34 pp (In Persian).

Mesri, S., S.H. Ghorbani Dashtaki, H. Shirani, A. Kamkar Rohani and H.M. Motaghian. 2020. Hydraulic
conductivity estimation using different decision tree modeling scenarios. Iranian Journal of Soil Research,
34(1): 143-155 (In Persian).

Moradi, Z. and A.R. Mikaeili-Tabrizi. 2020. Relationship between land use change and water yield in
Gorgan-rood Watershed. Journal of Watershed Management Research, 11(21): 269-280 (In Persian).
Morgan, RPC (Ed.). 1995. Soil Erosion and Conservation. Longman, Essex, England of a long term field
study on loess in Switzerland. Agriculture. Ecosystems and Environment, 69: 253-264.

Mutchler, C.K., C.E. Murphree and K.C. McGregor. 1994. Laboratory and field plots for erosion research.
In R. Lal (ed.), Soil Erosion Research Methods, 2nd ed., pp.11-37. Soil and Water Conservation Society,
St. Lucie Press, Ankeny, IA.

Nelson, D.W. and L.E. Sommers. 1982. Total carbon, organic carbon and organic matter. In: Page, A. L.,
Miller, R. H., Keeney, D. R. (Eds.), Methods of Soil Analysis. American Society of Agronomy, Madison,
WI, USA, 539-579 pp.


http://jwmr.sanru.ac.ir/article-1-53-fa.html
http://dx.doi.org/10.61186/jwmr.14.27.103
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.9.6
http://jwmr.sanru.ac.ir/article-1-1135-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.9.6 ]

[ DOI: 10.61186/jwmr.14.27.103 |

VY

54.
55.
56.

57.

58.

59.
60.
61.
62.

63.

64.

65.
66.

67.

68.
69.
70.

71.

72

73.

74.
75.

76.
77.

292 sledesme ST (e g GBI sdazie ol Mies (LS 3813 gy pous
VY liasli g )l /T o)les [emdyles Jho jusol oo oo dolidiags

Nunes, A.N., A.C. de Almeida and C.O.A. Coelho. 2011. Impacts of land use and cover type on runoff and
soil erosion in a marginal area of Portugal. Applied Geography, 31: 687-699.

Olsen, S.R., C.V. Cole, F.S. Watanabe and L.A. Dean. 1954. Estimation of available P in soils by
extraction with sodium bicarbonate. USDA circular, 939: 1-19.

Page, A.L., R.H. Miller and D.R. Keeney. 1982. Methods of soil analysis. Part2 chemical and
microbiological properties (2nd edition). Am. Soc. Of agronomy, Soil Science society of American Journal.
Publisher. Madison, Wisconsin. USA, 1159 pp.

Page, M.C., D.L. Sparks, M.R. Woll and G.J. Hendricks. 1987. Kinetics and mechanisms of potassium
release from sandy Middle Atlantic coastal plain Soils. Soil Science Society of American Journal, 51: 1460-
1465.

Rangavar, A. 2004. Identify factors affecting soil erosion arid and semiarid rangelands using experimental
plots the first conference of watershed and management of soil and water resource, Kerman, 119 p (In
Persian)

Rantala, P.R., K. Vaajasaari, R. Juvonen, E. Schultz, A. Joutti and R. Makela-Kurtto. 1999. Composting of
forest industry wastewater sludges for agriculture use. Water Science Technology, 40: 187-194.

Renschler, C.S., C. Mannaerts and B. Diekkruger. 1999. Evaluating spatial and temporal variability in soil
erosion risk- rainfall erosivity and soil loss ratios in Andalusia, Spain. Catena, 34: 209-225.

Rigi, M. 2002. Evaluation the influence of 3 type vermicompost and nitrogen on growth and chemical
compound of corn and rice. M.Sc. Thesis, Shiraz University, 159 p (In Persian).

Sains, J., M.T. Tboada-Castro and A. Vilarino. 1998. Growth, Mineral nutrition and Mycorrhizal
colonization of red clover and cucumber plant grows in a soil amended with vermicompost and composted
urban wastes. Plant and Soil, 205: 85-92.

Salehi, M.H., J. Hosseinifard and R. hossaini. 2005. The effect of different land uses on some soil quality in
dices in Zagros region, Iran. Proceedings of International Conference on Human Impacts on Soil Quality
Attributes, Isfahan, I. R. Iran.

Sasal, C., A. Andriulo, J. Ullé, F. Abrego and M. Bueno. 2000. Efecto de diferentes enmiendas sobre
algunas propiedades edaficas, en sistemas de produccion horticola del centro norte de la region pampeana.
Ciencia del Suelo. 18: 95-104.

Seeger, M. 2007. Uncertainty of factors determining runoff and erosion processes as quantified by rainfall
simulations, Catena. 17: 56-67.

Shahbazi, KH., M. Khosrowshahi, M. Heshmati and M. Ghietury. 2020. Effects of geological and
Topographical factors on determining gully erosion thresholds. Journal of Watershed Management
Research, 11(21): 259-268 (In Persian).

Siegrist, S., D. Schaub, L. Pfiffner and P. Mader. 1998. Does organic agriculture reduce soil erodibility the
results of a long term field study on loess in Switzerland. Agriculture, Ecosystems and Environment, 69:
253-264.

Sikora, L.J. and N.K. Enkiri. 1999. Growth of tall fescue in compost fertilizer blends. Soil Science, 56:
125-137.

Stotzky, G. 1965. Microbial respiration. In: Black, C.A. (Ed.), Methods of Soil Analysis, Part 2. ASA:
1550-1572. Inc., Madison, WI. doi.org/10.2134/agronmonogr9.2.c62.

Taghavimehr, J. 2015. Effect of biochar on Soil Microbial Communities, Nutrient Availability, and
Greenhouse Gases in Short Rotation Coppice Systems of Central Alberta, Ph.D. Dissertation. University of
Alberta, Alberta, Canada.

Taleb bidokhti, N., S. Shahoee, A. Behnia, F. Behboodi, S.H.R. Sadeghi, A. Malek and F. Sharifi. 2003.
Specialized culture of erosion and sediment, Center for publications of the national commission for
UNESCO in Iran, (1): 586.

. Tejada, M. and J.L. Gonzalez. 2003. Effects of the application of a compost originating from crushed cotton

gin residues on wheat yield under dryland conditions. European Journal of Agronomy, 19: 357-368.

Tejada, M. J.L. Gonzalez, A.M. Garcia-Martinez and J. Parrado. 2008. Application of a green manure and
green manure composted with beet vinasse on soil restoration effects on soil properties. Bioresource
Technology, 99: 4949-4957.

Tejada, M. and J.L. Gonzalez. 2008. Influence of two organic amendments on the soil physical properties.
Geoderma, 145: 325-334.

Tejada, M., J.L. Moreno, M.T. Hernandez and C. Garcia. 2007. Application of two beet vinasse forms on
soil restoration: effects on soil properties in an arid environment in southern Spain. Agriculture, Ecosystems
and Environment, 119: 289-298.

Tomati, U., A. Grappelli and E. Galli. 1988. The hormone-like effect of earthworm casts on plant growth.
Biology and Fertility of Soils, 5: 288-294.

Werner, M.R. 1997. Soil quality characteristics during conversion to organic orchard management. Applied
Soil Ecology, 5(2):151-167.


https://doi.org/10.2134/agronmonogr9.2.c62
http://dx.doi.org/10.61186/jwmr.14.27.103
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.9.6
http://jwmr.sanru.ac.ir/article-1-1135-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.9.6 ]

[ DOI: 10.61186/jwmr.14.27.103 |

Journal of Watershed Management Research, Vol. 14, No.27, Spring and Summer 2023 .............cooooiiiiiiiiiiiiiiiiiene 114

@S

[__sv_nc |
Effect of Compost and Vermicompost on Some Soil Characteristics and Runoff
and Sediment Changes

Samira Masrit, Farshad Kiani?, Soheila Ebrahimi®, Mohammad Hossein Arzanesh* and
Ali Akbar Mohammad Alipour®

1- Graduated of M.Sc. Gorgan University of agricultural science and natural resource,
(Corresponding author: Dorsa mesry@?/ahoo .com)
2- Associate Professor, Gorgan University of agricultural science and natural resource
3- Assistant professor, Gorgan University of agrlcultural sciences and natural resources
4- Associate Professor, Golestan agricultural and natural resources research and education center
5- Coach, Gorgan University of agricultural sciences and natural resources
Received: 8 Februrary, 2021 Accepted: 29 January, 2023

Extended Abstract

Introduction and Objective: Water erosion causes as loss of quality and environmental issues
problems. The best methods of soil management are prevention of soil erosion, control of
runoff and sediment, and maintenance of soil quality.

Material and Methods: This research was conducted in order to investigate the effect of
compost and vermicompost on physical and chemical properties of soil (based on a completely
randomized blocks) and runoff and sediment (factorial based on a completely randomized
blocks). For the experiment 9 plots were used, (3 plots include of compost, 3 plots include of
vermicompost and 3 plots control) in an average 5 percent slope area. 18 ton/ha compost and
vermicompost were added to each plot and mixed it with soil 30 cm deep. Soil erosion was
estimated by runoff and sediment by 2 natural rain and 1 rainfall simulator with 3 Repetition in
each rain. Some physico chemical and biological properties of soil, as pH, EC, MWD, BD,
NPK, OM, Sp, CaCO;3 were measured.

Result: The results showed that Vermicompost and Compost fertilizers significantly increase
the total N, available k, available P, organic matter, Mean weight diameter (MWD) and
saturation percentage more than the control plot. Soil bulk density decreased in plots of
Vermicompost and Compost compare to the control. The compost and vermicompost in the
level of 1 percent reduce significantly the runoff volume in the first natural rainfall 68.5 and
82.6 and the second natural rainfall 62.56 and 74.2 and the simulator 30.3 and 45.45. The
compost and vermicompost in the level of 1 percent reduced significantly sedimentation the
compare to the control. Vermicompost treatments had the least and control treatments had the
most of runoff volume and sedimentation. The compost and vermicompost in the level of 1
perecent reduce significantly sedimentation the compare of control. Vermicompost treatments
had the least and control treatments had the most of runoff volume and sedimentation.
Conclusion: Thus, it seems Using the fertilizers such as compost and vermicompost can
significantly effect on the soil nutrition preservation and improve soil properties and can be
found useful in the development of erosion control programs.

Keywords: Erosion, Organic fertilizer, Soil loss, Soil quality
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