\YaA )Le,g A o)Lo.,.fa ANNES Sle SQX)EQ” .

90950 S jO  Juo joamw Jgmamo Sl 5l L6 S Cdy jun 0,9l
Olewd )5 Ll ‘,;,Mi:oo

Y . . Y ” FATES N N
W‘s‘b‘“‘w}°>{¢°‘ ‘sa)mw.blf
QYN IV i o pds )b AR TAARYAR IR IPP T )

TN

o5 S caaS Gl Gl wor ety p g dowe SISIL om0 jebas a5 conl Slible 5l (SO S ol 8
Elgl b aslin ;o 090 co piu oldé Costel duags Cules jo g oo (5w o)l alS ¢ ordan | Q;ojﬂ (2l
e P ey Sl 48,5 118 lie dx g5 9590 TS (65,9LiS DY gz Culils 3l LU S 8 yae iula 8 i
Sbws S plewl MRes g 098 Cubd )0 S Jpaze Culiley 3l oL S Cd, ae Syglp adllas ol 5l Boa
anlllas 9,50 dilato jo ol CtS 5 0 (LOD15 p,S5hS O ()35 b (dhe i Aiged Cun olaa slate pl @ aili oo
63y odiladl S5 g ol 00ls jee Slo S S 5 Ol gl ladiges Gabgionds 5l L oKiolosl jo .o cudls p
FoIf JIVIF sgus bdiges S 28,00 i oo lis bl ad oy SB 0800 lade § S JSlo el
2 2l S g s eSS b gl 5 S cd,jue Jlade o aS ol lid uilly Judos gl il e o5l 5 e S
Srdiges o s blo )l Shles glades Judow jl Jols bl puzen 0 0529 (5 ol ©glss wo 0 0 mlaw
L plp asdS Jlo Ve 0 ,bSe A-FA/F 5l oal o5l S cd) 00 e 0y calie sl p)l5 5 sadeasls
clley 3l Al S cdy ue 5 Sle Guores el Lo o 0 o5 VYTV S0k jebay a5 0e o5 YYTYF/OY
Cdy a0 a5 wed o olis dddllas ol bl el piie calbililyp Jeame o LSe p (S VNVE L /PP ] e i
pyY aS 008 slaals ol isle,d anld 31 o S Cé)i0e (s, jo oS 5l Wl e Y game clls Sl s S
2,5 18 S cblas g ile,d S as,e ol ek g ladoe a8 300 Sl

L5)L<J Sl

60yl Slidig . liws S bl (MRS 5 09,8 Cudd 13 Susjum Jgpame by 5l 56 S cdy jam 8,515 AT il p (sotey oS Sl
MYV ) o)les Vol (S

(005 aslo) (S S oKiils (o) ‘ejl: saseils “ssu...la 6L.5|fo 05; )L,.i.ilo—\
i Sy oKy () f}lc saSlisls ¢ >.-.....|o LSL‘-QIP aj)f 6);5‘5 S 9is sils-Y
k_nosrati@sbu.ac.ir  :Ssg xS cos®

\YY



o Jgpame Cobls 5l 56 S b j0m 8,91

5 ke uer <o, Sl (Ruysschaer et al., 2007)
WIEE 5l Ly, 99 50 S 28 oo 5 (aejomw
G wsbe bl a5 ols (las @l 5 0b ow)
Sz gble 4 cod S cd) joe il g i e
9k & S o (Gagh (nl @S elul i
&) )9 5l (6 e mew SIS e jre 4 S Sy
&lp mizes (Mwango et al., 2013) cwl S
e p o AN S 280 (e (GlS Jpame
Jeaxe » LSe35 A 5 (Poesen et al., 2001)
o3lgils 5l aLE) (Ko sl sl 1, oadadls
> (Soenens, 1997) wlos,S 5,415 (s, Solsl S
Jyame cailyy 5l 250 S céy0e ldlas )
Patterson, 1969 ) :asile) ailesges 51y 1) cice jms
& Sharp; Campbell, 1982; Belotserkovsky, 1988 &
4 a>g5 b o sl ol .(Larionov; Biesmans, 2002
Sb 28l 5o g dilaie Glsmgol (Jpame sy ol
el 0391 Sglite Wlosls 1,8 b o |, gl 3 aS
s2LS Solanum tubersum  _ole pU L civejw
oaé G,k 5l g o0 (Solanacea) oolgls I alw Sy
Setiyo et ) &S oo wl, S Sl j0 05 i)
Lgyl slo,5iS 13 odas Jpame siwejonmw -(@l., 2016
2 ol azg JB ST Qs g 03g LB 5 dms,
63k Lol WYgame plo 4 Cod S 28500
3 Jyaxe pl .(Ruysschaert et al., 2006) o,k
S ol w25 i Sogon w8 olpl 5l e
ST bl a8 ol glailaze Kas — 09,3 358 o0
(s jo 5 TEOAYD IAY odgs b (s3,5leS sl
G (e odes laoalS adg Gl (S plyea
Slodes 2 (Jpazme (nl (293 5 05 9 99500 Lo
@ axgi Lo oo LS | dalate cpl poye Sl
sl S sy ne a bae sl iegh 5
Sdye 3yl Ghash ol Bas shejone Sy
g M2 ddhaie (0 S jowws cdloy 3l SL S
] lews S c0g,8

B9, 9 Slge
Colue b (Moo g 09,8 o :axfllae 590 adlain
B Yo" Yo  oldhax sogame j0 guye yieghS FYVY
Jsbo FAT YT B YT YD 5 Jlus sy YT YO

VYA

dodio

9SS olaldl jo glatuz p A o(g5,slaS i
o Sl po Sl G Gl ) slaes b g anils
3,18 o 5 baylgls ol Coine (9, 2 g el 1y LS
9 Cuse> &%, .(Bandara, 2010 & Thiruchelvam)
39 SilaS arwg case @l lp Lo A8
5 S59eS @il plPl Glp hpse )5 a
(Al-Sheikh et al., 2005) w,ls Lo wle s el
oolazwl 4y atnly (63,0laS o Sl adey Koo leas
O oS 03 gl o ey 4 4z b Sl L
Lien et ) coul casjloe 4 doss g S ol ,d
9 d)bil.{. 6|)..3 GO s S uMJL.uJS 9 (al., 2011
3l pge S AVl g 03gr (53,5laS i3u 5o ol 0y
S saben Ve Jolae iS5 M (65,085 sl
Wang ) wigd oo ciaS LB, (S Giulo,s s 4
3 @l oalosd oolal3e8 coenl 3525 L (et al., 2016
i S cpl 51 A6 ol 8 oo i ST L gblise
23l Ol 4z aihie ol SL spdhle
omled ol (Blanco, 2008 & Lal) cewl oglais
YYIO og0> oyl pl ,9iS dul slacig> 0 S
Ahmadi, 2005., ceol oas 5)158 Jlo o LS yo o
4 Ll ¢«(Afshar et al., 2010., Jalalian et al., 1996)
il 5l ool SBocéy ne Gl Sledbsl ol
Jsb ;0 a5 caul anlp Jeame cllsy 5l b
.(Ruysschaert et al., 2006) w3l o 3Ll o,

Slallae I (S p a5 slo Glad fagh aide 9y
Ipee |y Jeamme culilo 5l oL S cd) 00 ool
Sl S, ae wlbages edlel LT alu s b
sl o Jpame iz 8‘9;‘
saalle sl g5 5l g Lis Cilises 5905575 ,ST
ooz 15 S SSS g (SuselsST Ll 5 o5 p5lS
29 il aslllas (pl o S 2808 (e 0

u,..&j).) U"‘ @L..t | 09 g_)jLQ...‘o U&A 9 ULQ) u.ul.w‘
shlo caloy SuSo g cugb, ke a5 ol olas

aed Sk ocd, e glie 0 GLSS Gl



WAA Sl ) o)les Y ul>

S 0,5 Slaass

S Jlod e 0l (B39 Sz g ugamls 4z FIY

dilate (nl (559058 )90955 Bl 5l g ool JuSis (65 5lgS

3 @l 5l edgaze el ad 518 Byl
4 g 485 18 plws s gl (Brb cgr i
e st b o g Jloed wosf (38 5l o
wlaos Jlrs (olaile)S) Jiiw Cgix o ((loen)
)| iy 9 VAYY ailaie ol glis)) o 38 ool
JRSPCNIANE ACH RIS IICO 1 4 SR
Sls oyl ax s husie e Lo FINF ailaie

35°30'0"N

35°0'0"N

e

47°30'0"E

047595 19 285 38
- — e Kilometers

48°0'0"E
L
aoe ‘5| <A ‘)
* s

sl

N o s
sl

sl e

’ ety

5 =

S -

B o

P sl
P islsoss

’ 2SS s fhoaSs

B ol
T enbant

® LSS
P ol boss
55 sl s 5o oS5
S -

&5 o

$ -

axflao 890 adilain (LSl yre Coaxdgo =) D
Figure 1. Geographical location of the study area
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Table 1. Area and crop yield for potato and mean soil loss in the Dehgolan and Ghorveh plain

Political Year Area under Potato yield Mean soil loss (Mg Annual soil
Subdivision cropping (ha) (Mg) ha'! harvest?) loss (Mg)
1392 4516.2 143950 0.89 4030.60
1391 5764.7 190388 0.92 5330.86
1390 6944 2442318 0.98 6784.90
Dehgolan
1389 4902 167297 0.96 46+84.32
1388 4562 130001 0.80 3603.03
Total > 266888.9 873954 455 24470.71
years
1392 4111 143908 0.98 4029.42
1391 7479.4 259767 0.97 2773.48
Ghorveh 1390 5726 168345 0.82 4713.66
1389 3902 131719 0.95 6388.13
1388 6415 237591 1.04 6652.55
Total Syears 27633.4 941330 4.76 19843.76
1387 14408 533957 0.91 14950.80
1386 8748 357219 1.14 10002.02
Dehgolan- 1385 8535 249944.63 0.82 6998.45
Ghorveh
1384 9513 276042.41 0.81 7729.19
1383 9653 226315.39 0.66 8336.83
Total 1°yea; 50857 1643478 5 40287.84
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Table 2. Soil loss due to potato harvesting variations for the 2004-2013 harvesting years period in the Dehgolan
and Ghorveh plain

Year Sum of area und(_er Sum of potato yield Mean soil loss Su_m of annual
(ha) (potato cropping) (Mg) (Mg ha! harvest®) soil loss (Mg)
1383 9653 226315.40 0.66 6336.83
1384 9513 276042.41 0.81 7729.19
1385 8535 249944.63 0.82 6998.45
1386 8748 357215 1.14 10002.02
1387 16408 533957 0.91 14950.80
1388 10977 367592 0.94 10192.85
1389 8804 299016 0.95 8327.45
1390 12670 410163 0.91 11498.56
1391 13244.1 450155 0.95 12604.34
1392 8627.2 287858 0.93 8060.02
10 years 107179.3 345875.84 9.03 96845.24
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Figure 2. Annual soil loss due to potato harvesting for the 2009-2013 harvesting years period in the Dehgolan
and Ghorveh plain
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Figure 3. Dendrogram of soil loss due to potato harvesting in the dry-land and irrigated cropping land in the
Dehgolan and Ghorveh plain
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Table 3. One-way ANOVA results of soil loss in the dry land and irrigated land in the Dehgolan and Ghorveh

Variations Sum of squares I?reegerggrﬁf Mean of Squares F Sigr:ief\i/(e:?nce
Between Group 8994.14 1 8994 14.15 0.04
Within group 38968.86 18 2164.8
Total 47960 19
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Abstract

Soil erosion is an important environmental hazard with on-site and off-site effects that gradually cause
soil quality deterioration, land degradation, surface water contamination, and reduction of dam’s
reservoirs capacity and finally threats the human food security. The soil loss due to the crop harvesting
(SLCH) is a form of soil transportation processes which has attracted a little attention in comparison
with the other types of soil erosion. Therefore, the objective of this study was to determine the soil loss
by potato harvesting process in the Ghorveh-Dehgolan plain, Kurdestan province. For this purpose,
twenty samples, each containing 5 kilograms of potato, were collected from rainfed and irrigated
farmlands of the study area. The samples were washed out in the laboratory to separate the soil from
potatoes and then the suspension was filtered and dried to determine the SLCH. The results indicated
that the amount of SLCH ranged from 13.4 to 40.4 g kg* of potato. The one-way ANOVA test
indicated that there was a significant difference between SLCH of rainfed and irrigated farmlands
(p<0.05). Cluster analysis was also demonstrated that there was a weak correlation between SLCH
and land use in the study area. The estimated SLCH from 80490.4 ha of potato farmlands during the
past 10 years was 72374.53 Mg which is equal to 7237 Mg year™. The average SLCH ranged from
0.66 to 1.14 Mg ha* during the harvesting processes. The results of this study confirmed that the
SLCH has the same importance as the other types of soil erosion and should be considered in soil
conservation activities.

Keywords: Soil erosion, Food security, Soil erosion due to agricultural crop harvesting, Rainfed and
irrigated farmlands, Statistical analysis
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